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Incidencia 1 osoba /100,000 obyvatelov / 1 rok

Symptomaticka versus nesymptomaticka AVM
Struktura: vyzivujice tepny, nidus (s cievnym skratom) a drénujuce zily

Obyc¢ajne mladsi pacienti, bolesti hlavy, epileptické zachvaty, intrakranialne krvacanie

85% supratentorialne (2/3 povrchova lokalizacia, 1/3 hlboka lokalizacia)

b AVM

15% infratentorialne
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* Riziko recidivy krvacania

najvyssie v prvom roku 6 — 15,8 %

hiboko lokalizovana AVM

asociovana aneuryzma

drenaz do hlbokého zilového systému mozgu

(priemer drénujucej zily > 0,5 mm)




Tienenie (olovena pokryvka, ekvivalent 0,5 mm vrstvy Pb)

Spot fluoroscopy: a novel innovative
approach to reduce radiation dose in
neurointerventional procedures

Reprints and permisions:
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Nové technologie

Ljubisa Borota', Lars Jangland?, Per-Erik Aslund?,
Elisabeth Ronne-Engstrém?®, Christoffer Nyberg',
Ehab Mahmoud', Takuya Sakaguchi® and Andreas Patz®

Cas ziarenia (skuseny invazivny radiolég, nizka frekvencia snimkovania,

postup katétrom cez inquinalnu, pelvicku a abdominalnu oblast’ bez fluoroskopie)

Vzdialenost’ (Co najmensia medzi ziaricom a detektorom — polohovanie)
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Conventional fluero



 Transarterialna a/ alebo transvenozna embolizacia

« Zavisi od angioarchitektury AVM

 Embolizaciou vyriesili 95% AVM stupna 1 a 2 klasifikacie Martin-Spetzler
(z toho 60% krvacalo)

losif C et al, 2019



Nahle vzniknuta silna bolest’ hlavy

Nauzea a zvracanie

Meningealny syndrém

Cerebelarny syndrom

MR mozgu - sekvencia T1 sagitalne



22 —rocna A. L. (23. gestacny tyzden)

MR mozgu - FLAIR transverzalne




22 —rocna A. L. (23. gestacny tyzden)

MR mozgu — SWI transverzalne




Rozhodovaci algoritmus

Prezivanie deti porodenych pred 24 tyzdnom =2 %
medzi 24 a 27 tyzdiom = 50%

Riziko intrakranialneho krvacania stupa poc€as gravidity a puerpéria 3,27x
(v tomto pripade ide o ,,rebleeding®)



pred embolizaciou




Inicialny nastrek







Selektivnhy nastrek




» Celkova anestézia

» Vstup cez a. femoralis

- Bez heparinizacie

* 6F hruby vodi¢ bol umiestneny v l'avej a. vertebralis

» Tienenie abdomenu a podbruska Pb pokryvkou

* Fluoroskopia (skiaskopicka kontrola) pouzita iba v oblasti krku a hlavy

Precipitating Hydrophobic
Injectable Liquid

« Sukcesivna embolizacia 3 tepien vyzivujucich AVM
(z pravej a. cerebellaris superior)

 Vizualizacia ,,Visipaque 320“ (celkovo 54,7 ml)

 Embolizacia ,,25% PHIL” (1,55 + 0,45 + 1,50 ml)






po embolizacii




» Rizika pre plod

predcasné ukoncenie gravidity
poskodenie RTG ziarenim

* Rizika pre matku
opakovanie krvacania
radiochirurgické osetrenie AVM — u€innost’ ma ¢asovy odklad
neurochirurgické osetrenie — relativne riziko vykonu
endovaskularne osetrenie — postup prvej volby

* Pre tuto situaciu neexistuju definitivne ,,guidelines*



Davka ziarenia aplikovana do oblasti maternice <1,0 uSv

Maximalna davka ziarenia (RTG) do oblasti maternice pocas tehotenstva — 100,0 mSv

Pacientka porodila SC v 37. tyzdni zdravé diet’a

Ziadne znamky poskodenia plodu neboli zistené v ramci standardného skriningu

V 2 rokoch veku je diet'a zdravé

Pacientka je bez loziskového neurologického nalezu (a bez t'azkosti)

Kontrolné MR vysSetrenie mozgu potvrdzuje uplnu okluziu AVM
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Abstrack A primigravida 22-year-old woman, at a gestation of I3 weeks, experienced bleeding from
a _p-ial antenovenous malformabon (AVM) located m the n'ﬁhl cerebellum. After inherdjm:ip]inary
censensus and with the informed consent of the patient and her fapuly, AVM embolization was
performed Complete ooclusaon of the AVM was aclhseved by embobization with PHIL {precipatating
hy drophobac mjectable liquid). The caleulated dose in the ulerus was less than 1 uSy, which represents
anegligible risk of harmful e flects on the fetus. She delivered a baby at 37 weeks of pestation by ce-
samean section without complications. No congenital disorders were diagnosed by standard screening
methods until the age of the newbom was bvo years. The angography protocol must be optimized
to inimaze the radiation dose. A dequate sheelding protection of the ulems 1 important. Prematuge
termanation of pregnancy is not necessary. Multidisciplinary care of neurologists, neurosurgecns,
mierventional radilogsts, anesthesiologists, neonatologists, and obstetricians s necessary.

Keywords: arteriovenous malformation; rupture; embolization; pregnancy; radiation; dese; EVOH;
PHIL; bram

L Introduction

Brain artericvenous malformations (bAVMs) are uncommen vascular lesions (the
incidence is approximately 1 per 100,000 per year in unselected populations) composed
of feeding arteries (usually enlarged), a nidus (with shunt), and draining veins. bAVMs
ame typically present in young adults with spontaneous intracranial hemorrhage, seizures,
or headaches [1-3]. Brain arteriovenous malformations have been commonly regarded as
congenital, but this suspected origin has been challenged by published reports of de novo
bAVMSs [4].

The prevalence rate of BAVMs is approximately (101-0.5%, and they generally present
symptoms between 20 and 40 years of age, most commonly at 30 years of age, and equally
affect men and women [5]. The location ratio of bAVMs is 85% vs. 15% for supratentorial
(two-thirds superficial and one-third deep) vs. infratentorial [3].

The annual risk of bleeding from unmuptured bAVMs was estimated from retrospective
studies at 4%, but it has recently been reported in a range of 1-2.2% [6,7]). It was 22%,
in the observation arm of the ARUBA study [6]. The lifetime risk of hemorrhage from
noreruptured bAVMs can be simply approcimated with the following formula: lifetime
risk (%) = 105—the patient’s age in years [8]. The bleeding originates from the brain
artericvenous malformation itself or from the venous side [6]. The rebleeding rate is
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Endovascular treatment of brain arteriovenous malformations ruptured during
pregnancy — A report of two cases
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