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Zakrzepica naczyn zylnych mozgu:

epidemiologia

Choroba rzadka — rocznie 0.22/100 tys.
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1,3/100 tys (Countinho, 2012)
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Figure 1. Age and |stribution of cerebral venous and sinus
thrombosis (CWT) in adults. Bars represent the number of
patients with CVT for the specific age/sex category. Data pro-

<1o% Sta rszych N |Z 65 Iat vided by Dr Jose Ferro from the Intermational Study on Cerebral

Venous and Dural Sinuses Thrombosis.

Ferro i wsp., ICSVT, 2004



Putapka #1




CVT -rzadka ale mozliwa!

Opoznienie w postawieniu
rozpoznania —7 dni
7% umiera w ostrej fazie...

Continuho, 2014)



CVT -rzadka ale mozliwa!

Brak rozpoznania na skierowaniu

Nieuwzglednienie istniejgcych obcigzen
- zatorowosc ptuca,
- trombofilia w rodzinie,
- nawracajace poronienia,
- zakrzepica zyt gtebokich konczyn dolnych

W jednym z badan podejrzenie wysunieto
tylko u 5% CT, ktore wykazato CVTi33% MR

Tang i wsp., 2008



Putapka #2




CVT -roznorodna prezentacja kliniczna!

4 gtowne zespoty objawow klinicznych

1. zespotizolowanego nadcisnienia srodczaszkowego (10-40%)
- imitujacy idiopatyczne nadcisnienie srodczaszkowe

spot objawow ogniskowych (50-80%) —imitujacy udar, guz, ropien.
3. zespor podos m palenie mozgu,
zapalenie naczyn
4. Inne:
zespot zatoki jamistej, nawracajgce TIA, SAH, pulsujgcy szum uszny,
porazenia nn. czaszkowych

W TYCH SYTUACJACH ZAWSZE NALEZY ROZWAZAC ZAKRZEPICE ZYLNA

Bousser i wsp.2007



|zolowane nadcisnienie srodczaszkowe

Izolowane nadcisnienie srodczaszkowe (10-40%)

- rozlany bol gtowy, nudnosci, wymioty, szum w uszach,
zaburzenia widzenia, obrzek tarcz n.wzrokowego
(imituje idiopatyczne nadcisnienie srodczaszkowe)
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Rozwaz CVT!



CVT - rozne objawy

2o I —

Bdle glowy

Utrata wzroku

Obrzek tarcz n. wzrok.
Podwdjne widzenie

Spigczka

Afazja

Zaburzenia psychiczne
Deficyt ruchowy
Napady ogniskowe
Napady uogdlnione

Zaburzenia czucia

Inne objawy korowe |

Fnrrn, !f‘Q\vIT, 2004




CVT —-rozne prezentacje kliniczne

napady padaczkowe (40% CVT)
obustronne zajecie struktur mozgu

obustronne objawy ruchowe (np.paraplegia w przebiegu
zakrzepicy zatoki strzatkowej gornej)

czeste bole gtowy (krwotok pochodzenia zylnego),

zaburzenia swiadomosci (zajecie jader podkorowych w
przebiegu zakrzepicy zyt gtebokich)

czesto przebieg powoli postepujacy, z okresami pogorszen

Ferro, ICSVT, 2004



Putapka #3







Badanie Nr1
Tomografia komputerowa gtowy




Objaw delty — ,,delta sign”

Leach J L et al. Radiographics 2006;26:519-S41



Uktad zyt powierzchownych

Leach J L et al. Radiographics 2006;26:519-S41



CT bez kontrastu — objaw struny
(,,cord sign”)







Uktad zyt gtebokich

Putapka?...




Pacjentka, lat 25...




Uktad zyt gtebokich

Leach J L et al. Radiographics 2006;26:519-S41



Pacjentka, lat 25...
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CVT w przebiegu zakrzepicy
zyt gtebokich — wzgorze!!!







TK z kontrastem

Objaw pustej delty (,empty delta sign”)
Czutosc 70%

Wykonywane stosunkowo rzadko w ramach
podstawowej diagnostyki



Zakrzepica naczyn zylnych mozgu:

diagnostyka radiologiczna

KT z kontrastem: objaw pustej delty (moze by¢

nieobecny w pierwszych dniach choroby ale utrzymuje sie kilka
tygodni)




Venografia TK

Brak wypetnienia kontrastem zakrzepnietej zatoki/zyty




KT — prawidtowy obraz
struktur mozqgu”




BadanieTK a CVT

Badania mato czute, nie moga byc¢ podstawg
rozpoznania/wykluczenia CVT

objaw delty -20%,

objaw struny — 50%,

objaw pustej delty —70%




BadanieTK a CVT

Brak podejrzenia na rozpoznaniu...




BadanieTK a CVT

Pominiete skrajne skany ...




Pacjentka, lat 64...

Pacjentka lat 64, w wywiadzie
niedoczynnos¢  tarczycy

Zachorowata nagle, przywieziona na IP w
stanie padaczkowym...







Pacjentka, lat 64...




Pacjentka, lat 64...
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Pacjentka, lat 64...
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Pacjentka, lat 64...

IPiN WARSZAWA
1312/2013/CT

CT mozgu i Angio tetni
Reformatted

WL: 150 WW: 800 [D]

T: 0.6mm L: -47.9mm 2013-02-27 11:24:16




Pacjentka, lat 64...

IPIN WARSZAWA
1312/2013/CT

CT mozgu i Angio tetni
Reformatted

WL: 150 WW: 800 [D]

T: 0.6mm L: -22.9mm 2013-02-27 11:23:51




Pacjentka, lat 64...




Pacjentiggs

WL: 150 WW: 800 [D] < 2 \\

T: 26.6mm L: 9.4mm  2013-02-27 11:31:16




Pacjentka, lat 64...

IPiN WARSZAWA
1312/2013/CT

CT mozgu i Angio tetni
Reformatted

WL: 150 WW: 800 [D]

T: 0.6mm L: -47.9mm 2013-02-27 11:24:16




Pacjentka, lat 64...

WL: 150 WW: 800 [D]
T: 0.6mm L: -22.9mm 2013-02-27







Przyczyny ,,braku uwagi”

Patologia zlokalizowana na , krawedziach
skanow"” a nie w centralnej czesci

SSS - na skrajnych skanach (szczyt gtowy),
,koncowka serii” — co zwykle jest pomijane,
gdy nie ma podejrzenia zakrzepicy

Provenzale i wsp., 2011



Zakrzepica zylna - trudnosci

diagnostyczne

Patologia zlokalizowana w skrajnych krawedziach
skanu, a nie centralnie

Tang PH, Chai J, Chan YH, Chng SM, Lim CC. Superior sagittal sinus thrombosis:
subtle signs on neuroimaging. Ann Acad Med Singapore. 2008 May;37(5):397-401.



Zakrzepica zylna - trudnosci

diagnostyczne

Lokalizacja SSS jest jedna z ostatnich w serii ogladanych
obrazow — czesto pomijana!

Provenzale JM(1), Kranz PG, AJR Am J Roentgenol.
2011 Jan;196(1):23-31. doi: 10.2214/AJR.10.5323.
Dural sinus thrombosis: sources of error in image
interpretation.



Ogladaj wszystkie zdjecia/skany!




TK not so bad!




TK not so bad...




Pacjent lat 28, biataczka w wywiadzie,

od kilku dni bole gtowy ...




Pacjent lat 28...

Wynik badania CT mozgu

Nie uwidoczniono zmian ogniskowych w strukturach mozgowia.

Uktad komorowy bez przemieszczenia, prawidtowej szerokosci.

Obraz przymozgowych przestrzeni ptynowych bez nieprawidtowosci. Wydano1
klisze



Pacjent lat 28, biataczka w
wywiadzie...




Pacjent lat 28, biataczka w

wywiadzie...

CT Angio tetnic wewnatrzczaszkowych

Badanie niediagnostyczne - kontrast obecny w zytach iw
zatokach zylnych mozgu, uwidocznione zatoki zylne
(badanie o ograniczonej wartosci diagnostycznej)-
strzatkowa gornai dolna, prosta, poprzeczne, esowate bez
cech niedroznosci, zyty wewnetrzne bez cech niedroznosci.
Wydano 1 klisze
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Pacjent lat 28, z biataczkag w
wywiadzie...







Przypadek z ogniskiem
krwotocznym




kobieta, lat 23, przyjeta w stanie padaczkowym




kobieta, lat 23, przyjeta w stanie padaczkowym




kobieta, lat 23, przyjeta w stanie padaczkowym




Putapka #4
Mamy przeciez MRI!




Zakrzepica naczyn zylnych mozgu:
diagnostyka radiologiczna

MR — badanie bardziej czute niz TK w kazdej z faz trwania choroby
Diagnostyka trudna w pierwszych dniach, bo swiezy zakrzep jest
hipointensywny w T2 i isointensywny wTz1.

Po 4 dniach staje sie hiperintensywny wT1iw T2

Connor i wsp., 2002



Putapka #4 - MRl a CVT

Zmienny obraz densyjnosci niedroznej zyty/zatoki w
obrazie MRI w zaleznosci od czasu jaki mija od
poczatku zachorowania

T1 T2
0-5 d ) @
6-15 d 1 1

Powyzej 2 tyg <,1:> <,1:> ﬁ
















|Izolowana zakrzepica zyt
korowych
Znowu putapka!




Niejednoznaczny obraz zatoki
T2*, GE - Magnetic susceptibility effect




Niejednoznaczny obraz zatoki

MR T2 * - metoda bardziej czuta

Idbaih i wsp., 2006



T2*MR- najczulsze w diagnostyce

Sensitivity (%)

Time (days)

gqbainAeta oke 2006



Magnetic susceptibility effect




Zakrzepica naczyn zylnych mozgu:

diagnostyka radiologiczna

Angiografia RM




Putapki kolejne...




Hipoplazja zatok poprzecznych

Hipoplazja zatok poprzecznych (ok.50% w badaniu z uzyciem
klasycznej angiografii),

brak lub ubytek zatoki poprzecznej w 20%, szersza po
stronie prawej - ok.30%

Odcinkowy brak sygnatu przeptywu w zatoce poprzeczne;
(flow gap)




Ziarnistosci pajeczynowki
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Ziarnistosci pajeczynowki

Obecnosc¢ ziarnistosci pajeczynowki (najczesciej boczna cz. zatoki poprzecznej) —
wyniki fatszywie dodatnie



http://radiographics.rsna.org/content/26/suppl_1/S19/F49.large.jpg
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Fatszywie dodatni obraz zatoki poprzecznej lewej
u chorego z czerwienicg prawdziwg, lat 55




| jeszcze...




Risk Factors for Cerebral Venous Thrombosis

Suzanne M. Silvis, MD!  Saskia Middeldorp, MD, PhD? Susanna M. Zuurbier, MD'
Suzanne C. Cannegieter, MD, PhD? Jonathan M. Coutinho, MD, PhD'

1 Department of Neurology, Academic Medical Center, Amsterdam, Address for correspondence Jonathan M. Coutinho, MD, PhD,
The MNetherlands Department of Neurology, Academic Medical Center, Meibergdreef 9,
2Department of Vascular Medicine, Academic Medical Center, 1105 AZ, Amsterdam, The Netherlands (e-mail: j.coutinho@amc.nl).

Amsterdam, The Netherdands
3Department of Clinical Epidemiology, Leiden University Medical
Center, Amsterdam, The Netherands

Semin Thromb Hemost

Abstract Cerebral venous thrombosis (CVT) is a rare thrombotic disorder involving the cerebral
veins and dural sinuses. In contrast to more common sites of venous thromboembolism
(VTE), such as the legs and lungs, CVT mainly affects young adults and children, and
women are affected three times more often than men. Although presenting symptoms
are variable, headache is usually the first symptom, often in combination with focal
neurologic deficits and epileptic seizures. The primary therapy for CVT consists of
heparin followed by oral anticoagulation for at least 3 to 6 months. The mortality in the
acute phase is 5 to 10% and a substantial proportion of survivors suffer from long-term
disabilities. A large number of risk factors have been linked to CVT, although the

Keywords scientific evidence for an association varies considerably between risk factors. Some risk
= cerebral venous factors, such as hereditary thrombophilia, correspond with risk factors for more

thrombosis common sites of VTE, whereas others, such as head trauma, are specific to CVT. In
= sinus thrombosis most patients, at least one risk factor can be identified. In this review, we provide an
= risk factors overview of the risk factors for CVT.

Silvis i wsp, Semin Thromb Hemost, 2016



Risk factor Prevalence® | Risk factor
for DVT/PE?

Sex-specific risk factors

|< — Oral ¢ —Oral contraceptives | 54to 71%" | 1%b ]
q

F*regnanu‘.,r and puerperium 11 to 59%b ,

{ Hormone replacement therapy m_
ryr thrombophilia 34 to 41% —

‘




Czynniki ryzyka CVT

Najczestsze przyczyny:
doustna antykoncepcja,
okres cigzy/ potoguy,
urazy, zabiegi OUN,
infekcje e '

Doustna antykoncepcja =22-razy wieksze ryzyko CVT
(Ryzyko jest wyzsze przy wspotistnieniu wrodzonej
trombofilii).

Stosowanie pierscieni dopochwowych - 6.5-1ryzyka CVT.

Ferro, ICSVT, 2004, Lidegaard,2012



Czynniki ryzyka CVT

CVT moze miec etiologie wieloczynnikowa! — kazdy
pacjent wymaga wnikliwej diagnostyki i badania
w kierunku trombofilii wrodzonych!

Ferro. 2004



Przy podejrzeniu zakrzepicy
konieczna jest diagnostyka w
kierunku trombofilii




D-dimery
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Putapka 1

Pierwsza pacjentka, mutacja w genie
protrombiny



CVT Clinical symptoms

Clinical presentation depends on several factors
location of the thrombosis,
the presence of venous infarction or hemorrhage,
patient’s age,
and duration of CVT (acute versus chronic).

rior sagittal 60% -
Motor deficit
eizures
50%
Inferior sagittal
Motor deficits
eizures
40% -
Straight sinus:
Motor deficits
lental status changes 30% -
ransverse sinus:
= ntracranial hypertension (headache 20%
Cavernous sinus: jQC)DDD Tinnitus S o )
g':bllal pain ABD% Cranial | nerve palsies
ssssss Aphasia (if left-sided)
Proptosis
Cranial nerve palsies (I1I-VI) 10%
Sigmoid sinus
Internal jugular vein:
Neck pain 0% _
Tinnitus
Cranial nerve pal




50%

40% -

30%

20%

10%

/
y

0%

Acute (<48h)

Subacute (<1Mth)

Chronic (>2Mth)




Most frequent (%) location of CVT as
reported by in the ISCVT (n=624).

Cortical veins 17%

Deep venous system
11%

Straight sinus
134

Transverse {Gteral)
sinus 31354

Sigmoid sinus

w— Internal Jugular Vein
12%

Multiple sinuses and veins 50-60%







CVT - Clinical symptoms

secondary to increased

intracranial pressure
%

100

or focal brain injury from %0
venous infarction or z
hemorrhage. .
2o %

10

(@]

Cephalgia
Visual loss
Papiloedema
Diplopia
Coma
Aphasia
Psychosis
Motor deficit
Focalseizures
Generalised..
Paresthesias
Other

Isolated headache without focal neurological findings or papilledema occurs in
25% of patients with CVT and poses a significant diagnostic challenge.



Clinical features suggesting CVT

Headache, disturbances of consciousness

focal or generalized seizures are quite frequent, occurring in about
40% of patients

bilateral brain involvement

bilateral motor signs

slowly progressive symptoms

Atypical CT/MR pictures :
,2glioma like”
vanishing stroke




CT with contrast —‘empty delta sign’




Table 2
Predominant Signal Intensity in Intraluminal Thrombi according to MR Imaging Technique
and Time after Symptom Onset

Imaging Technique and Signal Characteristic* 0-35 Days 6—15 Days =15 Days

Depends

T1-weighted sequence
Hyperintensity 30 (1757 71 (57/80) 30 (23/59)
Isointensity 68 (39/57) 20 (23/80) 54 (32/59)

Hypointensity 2 (1/57 0 (0/80) 7 (4/59)
T2-weighted sequence

Hyperintensity 25 (1457 52 (40/77) 43 (33/76)

Isointensity 11 (6/57) 32 (25/77) 45 (34/76)

Hypointensity 65 (37/57) 16 (12/77) 12 (9/76)

Sources.—References 3, 9, 10, 29, 30.

Note.—Data are the percentage of thrombi with the specified signal characteristic at the given time after symptom
onset. The numbers in parentheses are the number of segments with the specified signal intensity among the num-
ber of segments reported within the given time interval after symptom onset. A total of 80 thrombosed venous seg-
ments were reported. Not all studies included cases for each time interval (thrombus stage) and each pulse se-
quence.

*The signal characteristic is the signal intensity of thrombi in relation to that of gray matter.

Time from
onset of
symptoms

T1 T2

0-5d

6-15d

T 2 weeks

T =1
= (=

@ T
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MR T2* - Magnetic
susceptibility effect

Very sensitive in acute and subacute phase

Idbaih Aet al Stroke 2006



MRI-T2*

Magnetic Susceptibility Effect




MR Venography




MR venography




Catheter cerebral angiography can be useful in patients with
inconclusive CTV or MRV in whom a clinical suspicion for
CVT remains high
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Symptomatic treatment

In patients with CVT and a single seizure without
parenchymal lesions, early initiation of anti-epileptic drugs
for a defined duration is probably recommended to
prevent further seizures

In patients with CVT and increased intracranial pressure,
it is reasonable to initiate treatment with acetazolamide.

Other therapies (lumbar puncture, optic nerve
decompression or shunts) can be effective if there is
progressive visual loss

Class || Recommendations



Symptomatic treatment

Class | Recommendations

In patients with CVT and increased intracranial pressure,
monitoring for progressive visual loss is recommended, and
when this is observed, increased intracranial pressure should be
urgently treated

In patients with a past history of CVT who complain of new,
persisting or severe headache, evaluation for CVT recurrence
and intracranial hypertension should be considered



Symptomatic treatment

For patients with CVT, steroid medications are not
recommended, even in the presence of parenchymal
brain lesions on CT/MRI, unless needed for another
underlying disease

In the absence of seizures, the routine use of anti-
epileptic drugs in patients with CVT is not
recommended



Antithrombotic treatment

For patients with CVT, initial anticoagulation with
adjusted-dose unfractionated heparin or weight-
based low molecular weight heparin in full
anticoagulant doses is reasonable, followed by
vitamin K antagonists, regardless of the
presence of intracerebral hemorrhage

Admission to a stroke unit is reasonable for
treatment and for prevention of clinical
complications of patients with CVT



Antithrombotic treatment 1

Concomitant intracerebral bleeding at the time of CVT
diagnosis should not contraindicate the use of anticoagulant
treatment. Anticoagulants with a shorter half-life (UFH or
LMWH) should be administered over the first days of therapy
and the introduction of oral anticoagulants should be
postponed until the patient is clinically stable and the neuro-
radiological picture improves.




Antithrombotic treatment 2

LMWH and UFH appear to be similarly effective and safe for
the acute phase treatment. The use of LMWH may be preferred
over UFH for the majority of patients due to the practical
advantages. The short half-life of UFH may be preferred over

LMWH for clinically unstable patients or for patients
requiring invasive procedures.




Antithrombotic treatment 3

The introduction of oral anticoagulants should be considered
when - the patient is clinically stable; that is, in the presence of
normalized level of consciousness or a remission of mental
confusion, improvement in headache and focal neurological
deficits and improvement in the neuro-radiological picture.



Is there a role for thrombolysis?




Thrombolytic treatment

The use of either systemic or local thrombolytic
therapy should be restricted to very selected
high-risk patients only, such as in patients who
deteriorate despite adequate anticoagulant
therapy in whom other causes of deterioration
have been ruled-out.




TOACT Study

There are little data from controlled trials to support
endovascular thrombolysis, and the American Heart
Association recommends it be restricted to patients with a
poor prognosis who have not responded to anticoagulation.3
The Thrombolysis or Anticoagultion for Cerebral Venous
Thrombosis (TO ACT) study is an ongoing multicenter,
prospective, randomized, open-label, blinded end point trial
of standard anticoagulation versus endovascular therapy in
patients with CVT and a high probability of poor outcome

inho JM, Ferro JM, et al. Thrombolysis or anticoagulation for cerebral venous thrombosis: rationale and design of the TO-ACT trial. Int J Stroke. 2013;8:135-140.



What is the optimal duration of anticoagulant
therapy after a first episode of CVT and what are

the main factors driving treatment duration?




AC Treatment duration

Anticoagulant treatment for a minimum of 3 months should be
considered in patients with transient risk factors.

Patients without known risk factors should be considered for
6—12 months of anticoagulation. It appears safe to discontinue
anticoagulant treatment in the presence of transient risk
factors such as oral contraceptive use,

indefinite treatment duration should be considered for patients
with recurrent CVT and in patients with permanent major risk
factors including severe thrombophilia (antithrombin, protein C
or protein S deficiency; antiphospholipid antibodies syndrome;

homozygous factor V Leiden or prothrombin gene mutation or
combined heterozygous mutation).



Class Il Recommendations




Class Il Recommendations




Is there a role for the direct oral
anticoagulants?




Guidance Statement

- NOAC

Given the absence of clinical experience with the use
of the direct oral anticoagulants in this setting, there
is no evidence for or against their use in clinical
practice until additional data from clinical studies
will become available. If a decision to use these
agents is made, their use should be considered off-
label and careful patient counselling and clinical
monitoring should follow. Ideally, patients receiving
direct oral anticoagulants should be included in
prospective cohort studies aimed to fill this
knowledge gap.

Ageno 2016, Guidance for management of venous thrombosis in unusual sites. J Thromb Thrombolysis



CVT
(Confirmed by MRVICTV)

Search for prothrombotic conditions - Inherited or Acquire
Inherted — Antithrombin deficiency, protein C deficiency or protein S deficiency, Factor V Leiden mutation,G20210A
prothrombin gene mutation
ficguired — Head and neck infection, oral contraceptives, pregnancy, puerperium, malignancy, head injury
and mechanical precipitants. Other causes include lumbar puncture, jugular catheter placement, surgery, and drugs

Treat underying cause
Symptomatic management of complications (seizure or infracranial hypertension)
| Initial anticoagulation (IV heparin or SC IiMN heparin) even in the presence of ICH

| _ 1
Improving or stable neurclogical status ‘ Declining neurological status ‘

—l

rogression of venous infarction or ICH
’: causing mass effect No mass effect

May consider decompressive
hemicraniectomy

CTVIMEV at 3-6 months to reassess for recanalization
Continue oral anticoagulation for 3-6 months (Provoked CVT)

and 6-12 months (Unprovoked GVT) (lecal thrombolysis or mechanical)

an}r consider endovascular intervention

Figure. Cerebral venous thrombosis (CVT). CTV indicates CT venography; ICH, intracranial hemorrhage; [V, intravenous; MBV, magnetic
resonance venography; and SC, subcutaneous.

Gulati, Stroke, 2014







Prognosis

Despite the effect of anticoagulant treatment,
approximately 20% of the patients does not completely
recover; (Rankin score of 2 or worse).
ISCVT - 212% had a poor outcome (death 8%, Rankin 2 or
worse: 13%) after an average follow-up of 16 months (3).
In a logistic regression analysis the following factors were
associated with a poor outcome:

® age

e male gender

e mental status disorder

® coma

e thrombosis of the deep cerebral venous system

e intracranial hemorrhage

e infection of the central nervous system and malignancy



Outcome

H Seriel




Rekanalizacja

£,0-90% chorych (zaleznosc od zajetej zatoki)
Do 4 miesiecy od zachorowania

Bez zwigzku ze stosowaniem OA

Nie ma wptywu na ostateczne rokowanie

Baumgather i wsp., JNNP 2003
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Trudnosci diagnostyczne

Fatszywie dodatni obraz zatoki poprzecznej lewej z czerwienica
prawdziwag lat 55




CVT - Pregnancy - Treatment

Class | Recommendation




CVT - Pregnancy

Class Il Recommendations




CVT - Pregnancy

Class Il Recommendations




CVT - Future pregnancies




Vitamin K antagonists, including warfarin, are associated
with fetal embryopathy and bleeding in fetus and neonate
and thus are generally contraindicated in pregnhancy

Anticoagulation for CVT during pregnancy and early in the
puerperium consists of LMWH in the majority of women

As in nonpregnant women, fibrinolytic therapy is reserved
for patients with deterioration despite systemic
anticoagulation and has been reported during pregnancy

© 2011 American Heart Association, Inc. All rights reserved. Unauthorized use
prohibited.



