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5  Suppl. Figure 1: Imaging features in CVT that are associated with poor prognosis. (A & B)

6  show diffusion restriction on diffusion weighted imaging (A) and apparent diffusion

7  coefficient (B) maps in a patient with superior sagittal sinus thrombosis. (C) non-contrast CT

8  shows intraparenchymal hemorrhage in another patient with superior sagittal sinus

9 thrombosis. (D) susceptibility-weighted MR imaging shows enlarged cortical and medullary
10 veins (arrows) as a sign of venous congestion in a patient with superior sagittal sinus and
11  bilateral transverse sinus thrombosis. (E) and (F) show reduced relative cerebral blood flow
12 (E) and cerebral blood volume (F) in the right temporal lobe (arrows in E and F) in a patient
13 with right transverse and sigmoid sinus thrombosis.
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16  Suppl. Figure 2: Pitfalls when performing EVT for CVT. (A) & (B) show a large arachnoid
17  granulation (arrows) in the right transverse sinus, at which a wire or catheter may get trapped
18  when navigating the sinus. (C) and (D) show a persistent occipital sinus on the right (arrow in
19  C) with a hypoplastic right transverse sinus (arrows in D). (E) and (F) show a focal defect of
20 the left transverse sinus with herniation of a temporal lobe gyrus through that defect (arrows)
21  that may mimic a sinus thrombosis. Navigating past the defect yields a high risk of brain

22 parenchymal injury.
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Suppl. Table 1. Results of the systematic literature search (original research studies) — study design, baseline characteristics and imaging findings

Author Year Prospective Single- N N Risk factors Mean / Symptoms Imaging Thrombus location Hemorrhage | New Imaging
vs. center with | females Median modality of at baseline findings during
retrospective vs. CVT Age primary hospital stay

multi- diagnosis
center
Tsai! 1992 retrospective Single- 5 1 - 44 Headache (n = 3) CT or MRI Superior sagittal sinus (n = 0 -
center Seizure (n = 1) 3)
Change in consciousness (n Transverse sinus (n = 2)
=4) Sigmoid sinus (n=1)
Visual disturbances /
papilledema (n = 2)
Motor/sensory deficits (n =
4)
Philips? 1999 - Single- 6 4 Pregnancy/ puerpurium (n = 33 Headache (n=2) CT, Superior sagittal sinus (n = - -
center Seizure (n= 1) MRI/MR 5)
Oral contraceptives (n = 1) Change in consciousness (n | venography Transverse sinus (n = 5)
Coagulopathy/autoimmune (n =3) Internal jugular vein (n = 1)
=2) Visual disturbances / Cortical vein (n=1)
Nephrotic syndrome (n = 1) papilledema (n= 1) Deep venous sytstem (n =
Malignancy (n=1) Motor/sensory deficits (n = 3)
3)

Anand? 2006 retrospective Single- 68 - - 438 Headaches CT - - -

center Nausea/vomiting
Seizure
Change in consciousness
Visual disturbances /
papilledema
Motor/sensory deficits
Aphasia
(exact n not provided)

Tsai* 2007 retrospective Single- 15 10 - 38 Headache (n=11) CT - 11 -

center Nausea/Vomiting (n=3) venography
Seizure (n=3) or MRI
Change in consciousness
(n=3)
Visual disturbances /
papilledema (n=2)
Motor/sensory deficits
(n=5)
Zhang® 2008 retrospective Single- 6 5 Pregnancy/ puerpurium (n = 28.5 Headache (n =5) - Superior sagittal sinus (n = 2 0
center 2) Seizure (n=2) 6)
Coagulopathy/autoimmune (n Change in consciousness (n Straight sinus (n=3)
= = Transverse sinus (n = 6)
Unknown (n=2) Visual disturbances / Sigmoid sinus (n=6)
papilledema (n = 2) Jugular veins (n=2)
Focal deficits (n=2) Deep venous system (n=2)

Stam® 2008 prospective Single- 20 16 Pregnancy/ puerpurium (n = 32 Seizure (n=10) CT, Superior sagittal sinus (n = 14 New/progressive

center 1) Change in consciousness (n | MRI/MR 14) ICH (n=6)

Oral contraceptives (n=7)

=12)

Straight sinus (n=11)
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Craniocerebral venography, Transverse sinus (15)
surgery/trauma (n=2) or DSA
Coagulopathy/autoimmune (n
=2)
Malignancy (n=4)
Unknown (n=4)
Peng’ 2009 - Single- 5 3 Pregnancy/ puerpurium (n = 26.8 Seizure (n=1) CT or Superior sagittal sinus (n = 0
center Change in consciousness (n | MRI/MR 4)
Craniocerebral =3) venography Straight sinus (n=1)
surgery/trauma (n=1) Visual disturbances /
Unknown (n=3) papilledema (n= 1)
Motor/sensory deficits
(n=1)
Yue® 2010 retrospective Single- 6 4 Pregnancy/ puerpurium (n = 38 Headache (n =5) MR Superior sagittal sinus (n = -
center 2) Nausea/Vomiting (n=1) venography 6)
Coagulopathy/autoimmune (n Seizure (n=4) or DSA Straight sinus (n=3)
=1) Change in consciousness (n Transverse sinus (n=6)
Endocrine disorder (n=1) =5) Sigmoid sinus (n=6)
Unknown (n=2) Motor/sensory deficits Cortical veins (n=6)
(n=2) Deep veins (n=2)
Aphasia (n=2)
Kumar® 2010 prospective Single- 19 11 Pregnancy/ puerpurium (n = 32 Headache (n = 14) MR/MR Superior sagittal sinus (n = New/progressive
center 2) Seizure (n=11) venography 15) ICH (n=4)
Oral contraceptives (n=2) Change in consciousness (n Straight sinus (n=2)
Coagulopathy/autoimmune (n =13) Transverse sinus (n=15)
=11) Visual disturbances / Sigmoid sinus (4)
Dehydration (n=1) papilledema (n = 3) Deep venous system (n=6)
Malignancy (n=1) Motor/sensory deficits
Unknown (n=2) (n=6)
Waugh'® 2012 retrospective Single- 6 6 Coagulopathy/autoimmune (n | 12.5 Headache (n = 3) CT, or Superior sagittal sinus (n = -
center =11) Nausea/Vomiting (n=2) MRI/MR 6)
Dehydration (n=2) Seizure (n=1) venography Straight sinus (n=3)
Malignancy (n=3) Change in consciousness (n Transverse sinus (n=5)
=1) Sigmoid sinus (n=2)
Visual disturbances / Jugular vein (n=2)
papilledema (n=1) Cortical veins (n=3)
Motor/sensory deficits Deep venous system (n=1)
(0=3)
Guo"! 2012 retrospective Multi- 37 25 Pregnancy/ puerpurium (n = 31 Headache (n = 34) CT, MRI, Superior sagittal sinus (n = -
center 11) Seizure (n=16) and MR 37)
Oral contraceptives (n=7) Change in consciousness (n | venography, Straight sinus (n=4)
Infection (n=6) =12) or DSA Transverse sinus (n=26)
Endocrine disorder (n=6) Visual disturbances /
Nephrotic syndrome (n=2) papilledema (n=7)
Dehydration (n=1) Motor/sensory deficits
Malignancy (n=1) (n=21)
Unknown (n=3) Aphasia (n=9)
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Jankowitz'? 2013 retrospective Single- 6 5 Oral contraceptives (n=1) - Headache (n = 3) - Superior sagittal sinus (n = 4 New/progressive
center Craniocerebral Nausea/Vomiting (n=1) 3) ICH (n=2);
surgery/trauma (n=1) Seizure (n=2) Straight sinus (n=2) Infarction (n=1)
Coagulopathy/autoimmune (n Change in consciousness (n Transverse sinus (n=3)
=2) =2) Sigmoid sinus (n=1)
Dehydration (n=1) Visual disturbances / Jugular vein (n=1)
Malignancy (n=1) papilledema (n= 1)
Motor/sensory deficits
(n=4)
Guo®? 2013 - Multi- 11 11 Pregnancy/ puerpurium (n = 25 Seizure (n=5) CT, MRI, Superior sagittal sinus (n = - -
center 11) Change in consciousness (n | and MR 11)
=8) venography, Straight sinus (n=2)
Motor/sensory deficits or DSA Transverse sinus (n=11)
(n=4)
Li' 2013 prospective Single- 52 22 Pregnancy/ puerpurium (n = 33 Headache (n = 52) CT and Superior sagittal sinus (n = 35 -
center 8) Seizure (n=13) MRI/MR 47)
Craniocerebral Change in consciousness (n | venography Straight sinus (n=8)
surgery/trauma (n=2) =15) Transverse sinus (n=49)
Coagulopathy/autoimmune (n Visual disturbances / Sigmoid sinus (n=32)
=15) papilledema (n =31) Deep venous system (n=10)
Infection (n=23) Motor/sensory deficits
Nephrotic syndrome (n=2) (n=7)
Malignancy (n=3)
Mortimer!* 2013 retrospective Single- 9 7 Coagulopathy/autoimmune (n | 5 Headache (n =2) CT/CT Superior sagittal sinus (n = 3 New/progressive
center =1) Nausea/Vomiting (n=3) venography 6) ICH (n=2);
Endocrine disorder (n=2) Seizure (n=3) or MRI/MR Straight sinus (n=6)
Nephrotic syndrome (n=1) Change in consciousness (n | venography Transverse sinus (n=8)
Dehydration (n=1) =17) Sigmoid sinus (n=3)
Visual disturbances / Deep venous system (n=5)
papilledema (n = 2)
Motor/sensory deficits
(n=5)
Aphasia (n=1)
Poulsen!® 2013 retrospective Single- 9 8 Oral contraceptives (n=7) 21.1 Headache (n = 8) CT or MRI Superior sagittal sinus (n = 4 New/progressive
center Craniocerebral Nausea/Vomiting (n=8) 5) ICH (n=6);
surgery/trauma (n=1) Change in consciousness (n Straight sinus (n=3)
Coagulopathy/autoimmune (n =8) Transverse sinus (n=8)
=4) Sigmoid sinus (n=5)
Jugular vein (n=1)
Siddiqui!’ 2014 retrospective Multi- 63 - - - Headaches CT - - New/progressive
center Seizure venography, ICH (n=3)
Change in consciousness or MRI and
Visual disturbances / MR
papilledema venography,
Motor/sensory deficits or DSA
Aphasia
(exact n not provided)
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Yakovlev'® 2014 Retrospective | Single- 16 12 Pregnancy/ puerpurium (n = 32 Headache (n = 16) CT; MR Superior sagittal sinus (n = 1 -
center 1) Nausea/Vomiting (n=6) venography; 15)
Oral contraceptives (n=3) Seizure (n=2) transcranial Straight sinus (n=3)
Craniocerebral Change in consciousness (n | doppler Transverse sinus (n=1)
surgery/trauma (n=1) =1) Sigmoid sinus (n=7)
Coagulopathy/autoimmune (n Visual disturbances / Jugular vein (n=1)
=2) papilledema (n = 10)
Endocrine disorder (n=2) Motor/sensory deficits
Malignancy (n=2) (n=5)
Unknown (n=3)
Garge"? 2014 prospective Single- 10 [3 - 414 Headache (n = 10) CT or MRI, Superior sagittal sinus (n = 10 -
center Nausea/Vomiting (n=10) some with 7)
Seizure (n=6) venography Transverse/sigmoid sinus
©)
Zhen® 2015 - Single- 7 6 Pregnancy/ puerpurium (n = 27.5 Headache (n=7) CT and Superior sagittal sinus (n = 2 -
center 1) Seizure (n=2) MRI/MR 3)
Oral contraceptives (n=2) Change in consciousness (n | venography Straight sinus (n=6)
Coagulopathy/autoimmune (n =7 or DSA Transverse sinus (n=6)
=2) Focal deficit (n=6)
Unknown (n=2)
Xu?! 2015 - Single- 12 12 Pregnancy/ puerpurium (n = 23.8 Seizure (n=9) CT and MR Superior sagittal sinus (n = 9 -
center 12) Change in consciousness (n | venography; 12)
=12) DSA Straight sinus (n=2)
Motor/sensory deficits Transverse sinus (n=7)
(n=11) Sigmoid sinus (n=3)
Mokin? 2015 retrospective Multi- 13 8 Pregnancy/ puerpurium (n = 40 - - Superior sagittal sinus (n = - -
center 3) 8)
Oral contraceptives (n=2) Transverse sinus (n=9)
Coagulopathy/autoimmune (n Sigmoid sinus (n=7)
=2) Jugular vein (n=4)
Infection (n=1)
Dehydration (n=2)
Malignancy (n=2)
Unknown (n=2)
Ma? 2016 Retrospective | Single- 23 13 - 37 Headache (n=23) CT and Superior sagittal sinus (n = 6 -
center Change in consciousness (n | MR 17)
=10) venography Transverse sinus (n=9)
Sigmoid sinus (n=3)
Cortical veins (n=5)
Mathukumalli** | 2016 retrospective Single- 24 12 Pregnancy/ puerpurium (n = 30.5 Headache (n=19) - Superior sagittal sinus (n = 14 New/progressive
center Nausea/Vomiting (n=16) 14) ICH (n=2)
Oral contraceptives (n=3) ; Seizure (n=16) Transverse sinus (n=13)
Coagulopathy/autoimmune (n Change in consciousness (n Sigmoid sinus (n=8)
=2) =14) Cortical or deep veins
Endocrine disorder (n=13) Visual disturbances / (n=10)
Unknown (n=10) papilledema (n = 24)
Motor/sensory deficits
(n=15)
Aphasia (n=5)
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Karanam?® 2016 retrospective Single- 29 12 Pregnancy/ puerpurium (n = 36.5 Headache (n=29) MRI and Superior sagittal sinus (n = 29 -
center 3) Nausea/Vomiting (n=29) MR 25)
Oral contraceptives (n=8) Seizure (n=11) venography Straight sinus (n=4)
Infection (n=4) Change in consciousness (n Transverse sinus (n=19)
Endocrine disorder (n=8) =
Dehydration (n=3) Motor/sensory deficits
Unknown (n=4) (n=9)
Salottolo®® 2017 retrospective Single- 73 - Pregnancy/ puerpurium 41.7 in Headache CTor CT Superior sagittal sinus - -
center Oral contraceptives overall Nausea/Vomiting venography Straight sinus
Craniocerebral sample Seizure in 33%; Transverse sinus
surgery/trauma § Change in consciousness MR or MR Sigmoid sinus
Coagulopathy/autoimmune Visual disturbances / venography Jugular vein
Infection papilledema in 67% Cortical veins
Dehydration Motor/sensory deficits (numbers for | Deep venous system
Malignancy Aphasia overall (exact n not provided)
Unknown (exact n not provided) sample)
(exact n not provided)
Quereshi?’ 2018 Retrospective | Multi- 14 9 - 40 Headache (n=10) CT or MR, Superior sagittal sinus (n = 7 0
center Nausea/Vomiting (n=2) some of 10)
Seizure (n=3) them Straight sinus (n=1)
Change in consciousness (n | CT/MR Transverse sinus (n=13)
=3) venography Sigmoid sinus (n=10)
Visual disturbances / Deep venous system (n=19)
papilledema (n = 3)
Motor/sensory deficits
(n=2)
Zhang?® 2018 Retrospective | Single- 9 4 Pregnancy/ puerpurium (n = 39.2 Headache (n=8) CT and/or Superior sagittal sinus (n = 9 0
center 3) Seizure (n=3) MR and MR | 7)
Infection (n=1) Change in consciousness (n | venography Straight sinus (n=3)
Endocrine disorder (n=1) =3) Transverse/sigmoid sinus
Dehydration (n=3) Motor/sensory deficits (n=5)
(n=6) Deep venous system (n=1)
Tsang® 2018 Retrospective | Single- 6 3 Oral contraceptives (n=1) 49 Headache (n=4) - Superior sagittal sinus (n = - 0
center Coagulopathy/autoimmune (n Seizure (n=2) 5)
=2) Change in consciousness (n Straight sinus (n=2)
Malignancy (n=1) =1 Transverse sinus (n=4)
Unknown (n=2) Motor/sensory deficits Sigmoid sinus (n=3)
(n=1)
Siddiqui® 2019 | retrospective Multi- 1248 | 852 Craniocerebral 40.6 - - - - -
center surgery/trauma
(n=35)
Coagulopathy/autoimmune (n
=485)
Dehydration (n=63)
Malignancy (n=125)
Styczen®! 2019 | Retrospective | Single- 13 10 Pregnancy/ puerpurium (n = 34 Headache (n=11) CT- Superior sagittal sinus (n = 7 New/progressive
center Seizure (n=3) Angiography | 9) ICH (n=2)
Oral contraceptives (n=4) Change in consciousness (n | or MR incl Straight sinus (n=5)
=06) SWI and Transverse sinus (n=10)
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Coagulopathy/autoimmune (n Focal deficits (n=10) phase Sigmoid sinus (n=7)
=3) contrast
Malignancy (n=2))
Yang® 2019 prospective Single- 21 12 - 325 Headache (n=20) MRI incl Superior sagittal sinus (n = - -
center Nausea/Vomiting (n=11) black blood 16)
Seizure (n=7) sequence Transverse sinus (n=19)
Change in consciousness (n Sigmoid sinus (n=17)
=8) Cortical or deep veins
Visual disturbances / (n=14)
papilledema (n = 4)
Motor/sensory deficits
(n=2)
Guo* 2019 Retrospective | Single- 156 119 Pregnancy/ puerpurium (n = 32 Headache (n=135) MR Superior sagittal sinus (n = 3 New/progressive
center 54) Nausea/Vomiting (n=135) venography 117) ICH (n=2)
Oral contraceptives (n=15) Seizure (n=14) Straight sinus (n=67)
Infection (n=38) Change in consciousness (n Transverse sinus (n=85)
Endocrine disorder (n=16) =26) Sigmoid sinus (n=21)
Nephrotic syndrome (n=5) Visual disturbances / Cortical veins (n=5)
Dehydration (n=12) papilledema (n = 15)
Malignancy (n=2) Motor/sensory deficits
Unknown (n=9) (n=16)
Aphasia (n=14)
Liao* 2020 retrospective Single- 14 8 Pregnancy/ puerpurium (n = 47.5 Headache (n=9) CT Superior sagittal sinus (n = 5 New/progressive
center 1) Seizure (n=6) venography 6) ICH (n=1)
Endocrine disorder (n=6) Focal Deficit (n=7) or MR Transverse sinus (n=6)
Malignancy (n=2) venography Sigmoid sinus (n=3)
Unknown (n=3) Cortical veins (n=9)
Medhi’ 2020 retrospective Multi- 7 2 - 33 Headache (n=5) CT and MRI | Superior sagittal sinus (n = 4 -
center Nausea/Vomiting (n=3) 6)
Seizure (n=3) Transverse sinus (n=4)
Change in consciousness (n Sigmoid sinus (n=3)
=4)
Motor/sensory deficits
0=5)
Coutinho’ 2020 prospective Multi- 33 23 Pregnancy/ puerpurium (n = 43 Headache (n=30) - Superior sagittal sinus (n = 22 New/progressive
center Seizure (n=16) 23) ICH (n=1)
Oral contraceptives (n=14) Change in consciousness (n Straight sinus (n=17)
Infection (n=4) =28) Transverse sinus (n=38)
Visual disturbances / Sigmoid sinus (n=27)
papilledema (n = 8) Jugular vein (n=9)
Deep venous system (n=14)
Andersen®’ 2021 retrospective Single- 28 21 Pregnancy/ puerpurium (n = 37.5 Headache (n=20) MRI or MR Superior sagittal sinus (n = 18 New/progressive
center Seizure (n=14) venography 16) ICH (n=9)
Oral contraceptives (n=15) Change in consciousness (n | or CT Straight sinus (n=15)
Coagulopathy/autoimmune (n =18) venography Transverse sinus (n=16)
=4) Visual disturbances / Sigmoid sinus (n=15)
Infection (n=1) papilledema (n=1) Jugular vein (n=3)
Endocrine disorder (n=1) Motor/sensory deficits Cortical veins (n=3)
Dehydration (n=3) (n=11) Deep venous system (n=7)
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Unknown (n=2) Aphasia (n=5)
Wang?® 2020 retrospective Single- 8 4 Pregnancy/ puerpurium (n = 39 Headache (n=6) CT Superior sagittal sinus (n = 8 New/progressive
center Seizure (n=3) 7) ICH (n=2)
Coagulopathy/autoimmune (n Change in consciousness (n Straight sinus (n=3)
=1) =4) Transverse sinus (n=5)
Infection (n=1) Visual disturbances / Sigmoid sinus (n=5)
Dehydration (n=3) papilledema (n=1)
Unknown (n=1) Motor/sensory deficits
(n=5)
Aphasia (n=1)
Guo* 2020 Retrospective | Single- 56 41 Pregnancy/ puerpurium (n = 31 Headache (n=48) CT and/or Superior sagittal sinus (n = 56 New/progressive
center 19) Seizure (n=26) MRI and 44) ICH (n=4)
Oral contraceptives (n=12) Change in consciousness (n | MR Straight sinus (n=4)
Infection (n=11) =10) venography Transverse sinus (n=43)
Endocrine disorder (n=2) Visual disturbances / Sigmoid sinus (n=32)
Nephrotic syndrome (n=2) papilledema (n = 4) Cortical veins (n=3)
Dehydration (n=5) Motor/sensory deficits
Unknown (n=5) (n=12)
Aphasia (n=3)
Qiu* 2021 - Single- 40 17 Pregnancy/ puerpurium (n = 37.9 Headache (n=39) CT and/or Superior sagittal sinus (n = 21 -
center 5) Seizure (n=17) MRI 34)
Oral contraceptives (n=2) Change in consciousness (n Straight sinus (n=18)
Craniocerebral =16) Transverse sinus (n=38)
surgery/trauma (n=4) Visual disturbances / Sigmoid sinus (n=36)
Coagulopathy/autoimmune (n papilledema (n = 24) Jugular vein (n=35)
=2) Motor/sensory deficits
Infection (n=1) (n=24)
Endocrine disorder (n=2)
Nephrotic syndrome (n=3)
Unknown (n=18)
Gadgil*! 2021 Retrospective | Multi- 7 5 Oral contraceptives (n=1) 15 Seizure (n=3) CT and/or Pansinus thrombosis (n=2) 2 -
center Coagulopathy/autoimmune (n Change in consciousness (n | MRI Superior sagittal sinus (n =
=4) =3) 5)
Infection (n=1) Visual disturbances / Transverse sinus (n=3)
Malignancy (n=2) papilledema (n = 2) Sigmoid sinus (n=2)
Motor/sensory deficits Jugular vein (n=2)
(n=3) Deep venous system (n=2)
Li® 2021 prospective Single- 82 29 - 43.8 Intervention group: DSA - - Control group:
center 43.7 Headache (n=26) New/progressive
Nausea/Vomiting (n=26) ICH (n=1)
Seizure (n=9)
Change in consciousness (n
=10)
Visual disturbances /
papilledema (n=7)
Control group:
Headache (n=27)
Nausea/Vomiting (n=27)
Seizure (n=7)
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Change in consciousness (n
=9)

Visual disturbances /
papilledema (n = 5)

26 § Estimated from the overall patient sample, not provided for EVT group.
27
28  Suppl. Table 2. Results of the systematic literature search (original research studies) — EVT treatment details
Author Year | Rescue vs. EVT treatment criteria Type of EVT device/ drug Access | N with N with EVT Adjunctive 90-day
primary EVT EVT route technical complications treatment mRS
success
Tsai' 1992 | Rescue:n=3 - Local Urokinase Femora | Complete - Parenteral 0(n=
Primary: n=3 thrombolysi 1 recanalization anticoagulatio | 4)*/**
s n=4) n(2) 1(n=1)
Philips? 1999 | Rescue Refractory to heparin Mechanical | Clot maceration with Femora | Complete 0 Parenteral 0-1(m=
treatment Microsnare catheter; 1 recanalization anticoagulatio | 5)
plus local Urokinase (n=3) n 2(n=1)
thrombolysi Partical
s (n=2) recanalization
Local (n=3)
thrombolysi
s alone
(n=4)
Anand® 2006 | Rescue/Primar | Refractory to heparin; Local Urokinase Femora | - New/expanding | - -
y (exact n not Significant cortical thrombolysi 1 ICH (n=2)
provided) venous outflow stasis S Systemic
hemorrhage
(@©=7)
Tsai* 2007 | Rescue (n=7) Refractory to heparin Mechanical | Balloon catheter; Femora | - - Anticoagulatio | -
Primary (n=8) | Worsening of clinical treatment Urokinase (n=1) 1 n
deficits plus local Alteplase (n=12)
thrombolysi
s (n=12)
Mechanical
treatment
alone (n=2)
Local
thrombolysi
s alone
(n=1)
Zhang® 2008 | Rescue Refractory to heparin Mechanical | Rheolytic catheter (n=5) Femora | Complete - Parental 0 (n=2)
plus local Balloon catheter, then 1 recanalization anticoagulatio | 2 (n=2)
rheolyic catheter (n=1); (n=3); n 6 (n=2)
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thrombolysi | Alteplase Partial

s (n=5) recanalization
Mechanical (n=2)

(n=1)

Stam® 2008 | Rescue Refractory to heparin Mechanical | Rheolytic catheter (n=15); Jugular | Complete 0 Parental 0 (n=5)
Straight sinus (n=15) Balloon catheter (n=9); recanalization anticoagulatio 1 (n=4)
involvement/or large Local Urokinase (n=3); n 2 (n=3)
infarction/edema thrombolysi Partial 3 (n=1)
hemorrhage s (n=19) recanalization 4 (n=1)

(n=11) 6 (n=6)
No
recanalization
(n=2)
Peng’ 2009 | Recue (n=3) - Mechanical | Angioplasty; Complete 0 Parental -
Primary (n=2) plus local Urokinase recanalization anticoagulatio
thrombolysi (n=3) n
s (n=2)
Local
thrombolysi
s (n=3)

Yue® 2010 | Rescue Refractory to heparin Mechanical | Angioplasty; Femora | Complete 0 Parental 0 (n=5)
Straight sinus plus local Urokinase 1 recanalization anticoagulatio | 6 (n=1)
involvement/or large thrombolysi (n=5) n
infarction/edema s
hemorrhage

Kumar® 2010 | Rescue Refractory to heparin; Mechanical | Balloon catheter; Femora | Complete New/progressiv | Parental 0-1 (n=14)
Straight sinus and/or local | Urokinase 1 recanalization | e ICH (n=4) anticoagulatio
involvement/or large thrombolysi (n=5); n
infarction/edema s Partial
Hemorrhage; recanalization
papilledema/significantl (n=7);

y increased intracranial No
pressure recanalization
(@©=7)

Waugh'? 2012 | Rescue - Mechanical | Clot maceration using a - Complete or | New/progressiv | Parental -

plus local wire; partial e ICH (n=5) anticoagulatio
thrombolysi | Alteplase recanalization n

s (n=4); (n=5)

Local

thrombolysi

s (n=2)
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Guo" 2012 | Rescue Refractory to heparin Local Urokinase - - New/progressiv | Parental 0-1 (n=27)
Straight sinus thrombolysi e ICH (n=1) anticoagulatio ;
involvement/or large s n 2 (n=7);
infarction/edema 4 (n=1);
hemorrhage 6 (n=2)

Jankowitz'?> | 2013 | Rescue Refractory to heparin Mechanical | Aspiration; Femora | Complete New/progressiv | Parental 1 (n=3);

plus local Alteplase 1 recanalization | e ICH (n=2) anticoagulatio | 2 (n=1);
thrombolysi (n=6) n 3 (n=1);
s (n=4); 6 (n=1)
Mechanical

(n=2)

Guo' 2013 | Rescue Refractory to heparin Local Urokinase Femora | Complete - Parental 0-1
Straight sinus thrombolysi 1 recanalization anticoagulatio | (n=1)*/**
involvement/or large S (n=9); n
infarction/edema Partial
hemorrhage recanalization

(n=2)

Li' 2013 | Rescue Refractory to heparin Mechanical | Cutting of thrombus, then Jugular | Complete 0 Parental 0-1 (n=42);
Straight sinus plus local Aspiration; Urokinase recanalization anticoagulatio | 2-5 (n=4);
involvement/or large thrombolysi (n=45); n 6 (n=6)
infarction/edema s Partial
Hemorrhage; recanalization
papilledema/increased (n=3); No
intracranial pressure recanalization

(n=4)
Mortimer'® | 2013 | Rescue - Mechanical | Maceration of thrombus Femora | Complete New/progressiv | Parental -
plus local with Guidewire; Aspiration; | 1 recanalization | e ICH (n=2); anticoagulatio
thrombolysi | Angioplasty; (n=2); Systemic n
s (n=8); Alteplase Partial hemorrhage
Mechanical recanalization | (n=1); vessel
(n=1) (n=7) perforation or
other
procedure-
related (n=1)
Poulsen'® 2013 | Rescue Refractory to heparin Mechanical | Stent retriever; Alteplase Femora | Complete New/progressiv | Parental 0-2 (n=8)*
plus local 1 recanalization | e ICH (n=6) anticoagulatio | 6 (n=1)
thrombolysi (n=2); n
s (n=5); Partial
Mechanical recanalization
(n=1); (0=T7)
Local
thrombolysi
s (n=3)
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Siddiqui” 2014 | Rescue Refractory to heparin Mechanical | Rheolytic catheter; - Complete New/progressiv | Parenteral 0-1 (n=33);
Straight sinus plus local Aspiration; recanalization | ¢ ICH (n=12); anticoagulatio | 2-5 (n=9);
involvement/or large thrombolysi | Stent retriever; (n=21); Systemic n 6 (n=11)
infarction/edema s (n=27); Angioplasty; Partial hemorrhage
hemorrhage Mechanical | Urokinase; recanalization | (n=1);

(n=7); Alteplase; (n=18); vessel
Local Tirofiban No perforation or
thrombolysi recanalization | other
s (n=29) (n=4); procedure-
T related (n=3)
Yakovlev!® | 2014 | Primary - Mechanical | Stent retriever; Urokinase; Femora | Complete - Parenteral -
plus local Alteplase 1 recanalization anticoagulatio
thrombolysi (n=0); n
s (n=3); Partial
Mechanical recanalization
(n=1); (n=10)
Local
thrombolysi
s (n=12)
Garge"? 2014 | Rescue (n=6); | Refractory to heparin; Local Urokinase Femora | - New/progressiv | Parenteral 1 (n=7);
Primary (n=4) | Significant cortical thrombolysi 1 e ICH (n=1) anticoagulatio | 2 (n=2);
venous outflow stasis; S n 6 (n=1)*
hemorrhage; GCS < 10
Zhen? 2015 | Rescue Refractory to heparin Local Alteplase Femora | Complete - Parenteral 0 (n=6);
thrombolysi 1 recanalization anticoagulatio 1 (n=1)
S (n=5); n
Partial
recanalization
(n=2)
Xu?! 2015 | Rescue Refractory to heparin Mechanical | Clot maceration using a Femora | Complete - Parenteral -
treatment wire; 1 recanalization anticoagulatio
plus local Urokinase (n=9); n; addition of
thrombolysi Partial antiplatelet
s recanalization medication
(n=3) after EVT
Mokin?? 2015 | Rescue (n=8); | Refractory to heparin; Mechanical | Stent retriever; Aspiration; - Complete - Parenteral 0 (n=2);
Primary (n=5) | Extensive clot burden, treatment Rheolytic catheter; Alteplase recanalization anticoagulatio 1 (n=1);
poor neurologic status plus local (n=5); n 2 (n=2);
thrombolysi 3 (n=1);
s (n=5); 4 (n=1)
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Mechanical Partial 5 (n=1);
(n=6); local recanalization 6 (n=3);
thrombolysi (n=8) Missing
s (n=2) (n=2)

Ma? 2016 | Rescue Refractory to heparin Mechanical | Stent retriever Femora | Recanalizatio | 0 Parenteral -

treatment 1 n (n=23) anticoagulatio
n
Mathukuma | 2016 | Rescue Refractory to heparin; Local Urokinase; Alteplase - Complete New/progressiv | Parenteral 0 (n=10);
11324 papilledema/increased thrombolysi recanalization | e ICH (n=2); anticoagulatio 1 (n=5);
intracranial pressure S (n=4); Partial | systemic n 2 (n=3);
recanalization | hemorrhage 3 (n=2);
(n=18) (n=3) 6 (n=4)*
Karanam?® 2016 | Rescue Refractory to heparin; Mechanical | Maceration of thrombus - Recanalizatio | - Parenteral 0-1 (n=24);
Significant cortical treatment with Guidewire; n (n=29) anticoagulatio | 2 (n=3);
venous outflow stasis; plus local Alteplase n 3 (n=1)*
hemorrhage; GCS <10 | thrombolysi Missing
s (n=1)
Salottolo®® 2017 | Rescue Refractory to heparin Mechanical | Balloon Jugular | Complete New/progressiv | Parenteral Reported
Straight sinus treatment thromboembolectomy/Fogar recanalization | e ICH (n=3); anticoagulatio | only for
involvement/or large plus local ty catheter; Tenecteplase (n=45); vessel n overall
infarction/edema thrombolysi partial perforation or sample
Hemorrhage; extensive | s (n=46); recanalization | other
clot burden Mechanical (n=22); No procedure-
treatment recanalization | related (n=4)
(0=9); (0=7)
Local
thrombolysi
s (n=18)

Quereshi?’ 2018 | Rescue Refractory to heparin Mechanical | Rheolytic catheter; Stent Femora | Complete 0 Parenteral 0 (n=8);
treatment retriever; Angioplasty; 1 recanalization anticoagulatio 1 (n=1);
plus local Alteplase; Tenecteplase (n=3); n 2 (n=1);
thrombolysi complete 3 (n=2);
s (n=9); recanalization 5 (n=2);
Mechanical with no 6 (n=1)
treatment residual flow
(n=2); defect (n=2);

Local (n=3) complete
recanalization
with non-
occlusive
flow defect
(n=1); partial

Goyal M, et al. J Neurolntervent Surg 2022;0:1-6. doi: 10.1136/neurintsurg-2021-018101



Supplemental material

BMJ Publishing Grou

|_imited
placed o thlismlsupp

FeBnl\]/Ie%disclaimsall liabilit gnegnrg%%r?%lgt trr%\risin

al material which h:

e aut

%;{(}51 any reliance

J Neurol ntervent Surg

recanalization
(n=4); no
recanalization
(n=3)

Zhang?® 2018 | - - Mechanical | Stent retriever; Angioplasty; | Femora | Complete 0 Parenteral 0 (n=5);
treatment Urokinase 1 recanalization anticoagulatio 1 (n=1);
plus local (n=7); partial n 3 (n=1);
thrombolysi recanalization 4 (n=2)*
s (n=7); (n=2)

Local (n=2)

Tsang? 2018 | Rescue Refractory to heparin Mechanical | Aspiration catheter; Femora | Partial - Parenteral 0 (n=3);
Straight sinus treatment Urokinase 1 recanalization anticoagulatio 1 (n=2);
involvement/or large plus local (n=6) n 4 (n=1)
infarction/edema thrombolysi
hemorrhage s (n=6)

Siddiqui®® 2019 | - - Mechanical | - - - - - 6 (n=198)

treatment
plus local
thrombolysi
s (n=297);
Mechanical
treatment
(n=269);
Local
(n=682)

Styczen®! 2019 | - Straight sinus Mechanical | Stent retriever plus Femora | Complete vessel Parenteral 0 (n=4);
involvement/or large treatment Aspiration; Aspiration 1 recanalization | perforation or anticoagulatio 1 (n=6);
infarction/edema (n=14) (n=4) ; partial | other n 2 (n=2);
hemorrhage recanalization | procedure- 6 (n=1)*

(n=8) ; no related (n=1)
recanalization
(n=2)

Yang® 2019 | Rescue Refractory to heparin; - - - - - Parenteral -
Straight sinus anticoagulatio
involvement/or large n
infarction/edema
Hemorrhage;
papilledema/increased
intracranial pressure

Guo* 2019 | Rescue Refractory to heparin Local Urokinase Femora | Complete New/progressiv | Parenteral 0-2
Straight sinus thrombolysi 1 recanalization | e ICH (n=2); anticoagulatio | (n=106);
involvement/or large S (n=112); n 3-4 (n=8);
infarction/edema partial 5-6 (n=2)*;
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hemorrhage recanalization Missing
(n=28); no (n=40)
recanalization
(n=9);
missing (n=7)

Liao* 2020 | Rescue Refractory to heparin Mechanical | Aspiration catheter; Ballon Femora | Complete 0 Parenteral 0-1 (n=12);
Straight sinus treatment catheter to disrupt thrombus; | 1 recanalization anticoagulatio | 6 (n=2)
involvement/or large plus local Urokinase (n=6); partial n
infarction/edema thrombolysi recanalization
hemorrhage S (n=7); no

recanalization
(=1)

Medhi® 2020 | Rescue Refractory to heparin Mechanical | Aspiration catheter; Femora | Complete 0 Parenteral 0 (n=6);
Straight sinus treatment Alteplase 1 recanalization anticoagulatio | 3 (n=1)
involvement/or large plus local (n=3); partial n
infarction/edema thrombolysi recanalization
hemorrhage s (n=4); (n=4)

Mechanical
treatment
(n=3);
Coutinho®¢ 2020 | Primary Randomized Mechanical | Rheolytic catheter (n=14); Jugular | Complete New/progressiv | Parenteral 0-1 (n=18);
treatment Stent retriever (n=5); (n= recanalization | e ICH (n=1); anticoagulatio | 0-2 (n=27);
(n=30); Aspiration catheter (n=3); 23); of SSS Systemic n 6 (n=4)*
Local Angioplasty (n=3); Balloon | Femora | (n=22), of SS | hemorrhage
thrombolysi | thrombembolectomy (n=2); 1(n=8) | (n=27) (n=6)
s (n=17) guide wire microcatheter
(n=3); Urokinase (n=11);
Alteplase (n=6)

Andersen’’ | 2021 | Rescue Refractory to heparin Mechanical | Stent retriever (n=6); - Complete New/progressiv | Parenteral 0 (n=6);
Straight sinus treatment Thrombus aspiration (n=5) ; recanalization | e ICH (n=9); anticoagulatio 1 (n=5);
involvement/or large plus local Angioplasty (n=3) ; (n=15); Systemic n 2 (n=4);
infarction/edema thrombolysi | thrombolytic agent not partial hemorrhage 3 (n=4);
hemorrhage s (n=9); specified recanalization | (n=3) 4 (n=1);

Mechanical (n=11); no 5 (n=1);
treatment recanalization 6 (n=5)
(n=2); (n=2)

Local

(n=26)

Wang3® 2020 | Rescue Refractory to heparin Mechanical | Stent retriever; Urokinase Femora | Complete New/progressiv | Parenteral -
Straight sinus treatment 1 recanalization | e ICH (n=2) anticoagulatio
involvement/or large plus local (n=4); partial n
infarction/edema thrombolysi recanalization

s (n=4)
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Hemorrhage;
Significant cortical
venous outflow stasis

Guo® 2020 | Rescue Refractory to heparin Mechanical | Stent retriever (n=5); Stent - Complete New/progressiv | Parental 0-2 (n=49);
Straight sinus treatment retriever plus aspiration recanalization | e ICH (n=4) anticoagulatio | 3-4 (n=4);
involvement/or large plus local (n=4) ; Aspiration (n=3) ; (n=41) ; n 6 (n=3)*
infarction/edema thrombolysi | balloon thrombectomy partial
hemorrhage s (n=15); (n=3) ; Urokinase recanalization

local (n=10)
thrombolysi
s (n=41)

Qiu® 2021 | Rescue Refractory to heparin Mechanical | Angioplasty; Urokinase Femora | Complete Systemic Parenteral 0 (n=30);
treatment 1 recanalization | hemorrhage anticoagulatio 1 (n=5);
plus local (n=14); (n=1) n 3 (n=3);
thrombolysi partial 6 (n=2)
s recanalization

(n=22); no
recanalization
(n=2);
missing (n=2)

Gadgil*! 2021 | Rescue Refractory to heparin Mechanical | Stent retriever; Aspiration; - Complete vessel Parenteral 0 (n=2);
Straight sinus treatment Clot maceration; recanalization | perforation or anticoagulatio 1 (n=4);
involvement/or large plus local Angioplasty; Urokinase; (n=2); partial | other n 5 (n=1)
infarction/edema thrombolysi | Alteplase; Abciximab recanalization | procedure-
hemorrhage s (n=7); (n=5) related (n=1)

Mechanical
treatment
(n=1); local
thrombolysi
s (n=2)

Li* 2021 | - - Intervention | Stent retriever; Urokinase - Intervention Control group: Parenteral -
group: group: New/progressiv | anticoagulatio
Mechanical Complete ¢ ICH (n=1) n
treatment recanalization
plus local (n=29);
thrombolysi partial
s recanalization
Control (n=9); no
group: recanalization
Local (n=3)
thrombolysi
S Control

group:
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Complete
recanalization
(n=21);
partial
recanalization
(n=7); no
recanalization
(n=13)

29 * Time point not specified or time points: discharge, 1 or 6 months

30 ** descriptive outcome, ie, not originally reported as mRS categories

31 1 either complete or partial recanalization but not well documented

32 ““indicates “not (systematically) reported”

33 GCS = Glasgow Coma Scale; SSS = Superior sagittal sinus; SS = Straight Sinus

34
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Suppl. Table 3. Systematic reviews that were identified during the literature search.

Author | Year | N N Study question Key findings
studies | with
CVT
Ilyas® | 2017 | 17 235 | To identify e Complete radiographic resolution was achieved
e baseline data in 69%
e angiographic outcomes e 35% of patients were neurologically intact at
e clinical outcomes follow-up
e complications e Mortality rate at follow-up was 14%
in patients undergoing EVT for e CVT re-occurred in 1%
CVT e New or worsening ICH following treatment
occurred in 9%
e [V thrombolysis in addition to mechanical EVT
did not significantly alter outcomes
Lewis* | 2019 | 21 393 | To identify e Good outcome was achieved in 61 — 88%
e outcomes e Mortality ranged from 8 — 23%
e  complications e Post-procedural ICH ranged from 3 — 46%
in patients undergoing EVT and | ¢ Complete recanalization occurred in 48 — 75%
compare different EVT e No single EVT approach could be shown to be
approaches in this regard superior over another
Chen® | 2019 | 28 82 To identify e A good outcome was achieved in 82%
e angiographic outcomes e Complete recanalization was achieved in 41%
e clinical outcomes e EVT-related complications occurred in 6%
e  EVT-related complications | ¢ ICH occurred in 4%
e ICH e No single EVT approach could be shown to be
in patients undergoing EVT for superior over another
CVT
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