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Akute
Venenthrombose
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State of the Art

Antikoagulation
5 Tage LMWH Uberlappende Umstellung auf VKA

o
194 5 Tage LMWH Wechsel zu Dabigatran

|5 Tage LMWH Wechsel zu Edoxaban

‘o1 3 Wochen Startdosis Rivaroxaban Erhaltungsdosis Rivaroxaban
oral

! 1 Woche Startdosis Apixaban Erhaltungsdosis Apixaban
oral
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Therapieziele

Antikoagulation - Intervention

F Therapieziele ﬁ

Antikoagulation

4 |

Kurzfristig
Reduktion der Progression

Angio Update 2023

Intervention

Kurzfristig

Symptomreduktion

oto: O. Schlager
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Relevanz des
postthrombotischen Syndroms

Kahn SR et al. Circulation 2014;130:1636-61

- PTS steigert Kosten der Thrombosebehandlung um = 50%

- Geschatzte jahrliche Kosten = $7000 pro Patient (USA)

- Kosten = Behandlung + Verlust an Arbeitstagen + Verlust der
Beschaftigung

B’ 4 - Beinulzerationen: Verlust von 2 Mio Arbeitstagen pro Jahr
FotoO Schlager (USA)
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Lebensqualitat bei
postthrombotischem Syndrom

Kahn SR et al. J Thromb Haemost 2008;6:1105-12

Mean SF-36 PCS scores during study Mean VEINES-QOL scores during study
follow-up by PTS status follow-up by PTS status
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Bei PTS: moglicher anhaltender Einfluss auf die
Lebensqualitat
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Evaluation des
postthrombotischen Syndroms

Strijkers RHW et al. Phlebology 2012;27Suppl1:130-5

Klinische Scores

CEAP +

VCSS + +

Widmer +

Brandjes + + +
Ginsberg + + +
Villalta + + +
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Schweregrad des PTS

Utne KK et al. Thromb Haemost 2016;115(2):361-7

Villalta scale range 0 - 33

Symptoms Clinical signs
Pain Pretibial oedema
Cramps Skin induration
Heaviness Hyperpigmentation
Paresthesia Redness

ltching Venous ectasia

Pain on calf compression
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Pathophysiologie des PTS

Meissner MH et al. J Vasc Surg 2007;46 Suppl:4S-24S
Henke PK et al. J Vasc Surg 2011,;53:500-9

Thrombosis

Endothelial damage Venous valve damage Venous wall fibrosis

b/
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Venose Claudicatio

Laufbandergometrie

|

Foto: O. Schlager

Venose Claudicatio — durch keinen score erfasst
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Venose Claudicatio

Kurstjens RL et al. J Thromb Haemost 2016;14(6):1163-70
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Risikofaktoren fur PTS

Rabinovich A et al. J Thromb Haemost 2017;15(2):230-41

Open vein hypothesis

At DVT diagnosis During follow-up after DVT NO risk factor Controversial / further research needed

. _— Unprovoked vs. Type of anticoagulant used [LM‘UD
Proximal DVT Recurrent ipsilateral DVT Secondary DVT DOAC)
Inadeqguate INR control . . _
Older age during first 3 months of VKA Gender C&snﬂual ::]?u?:rs:;l;]ilm ande
treatment

Persistent venous
Obesity (EMI>30) symptoms/signs 1 months  Inherited thrombophilia
after DVT

Sonographic and biochemical properties
of the initial or residual clot

Histary of ipsilateral Total duration of Biomarkers of inflammation
DVT anticoagulation (CRP, IL-8, IL-8, IL-10, ICAM-1, MMPs

Pre-existing primary

. - D-Dimer
venous insuffici ency

F will
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Thrombose-Entitaten

Vasa 2016, Supplement 90. DOI 10.1024/0301-1526/a000485

Ascendierend Deszendierend Transfascial

pedoraior

perfarating vein

Baoyds
perfarating vein

1 Posterior
arch vein
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Klinische Studien

'Enden T et al. J Thromb Haemost 2009;7(8):1268-75; Enden T et al. Lancet 2012;379(9810):31-8;
2Sharifi M et al. Cath Cardiovasc Interv 2010,;76(3):316-25; Sharifi M et al. J Endovasc Ther
2012;19(2):273-80; *Vedantham S et al. New Engl J Med 2017,;377(23):2240-52; *Notten P et al. Lancet
Haematol 2020;7(1):e40-9

CAVENT Pharmacological OAC 17% PTS @24 Mo: 41% vs. 56% 3% major bleedings
2009+2012" CDT (p=0.047) 5% clin. rel. bleedings
(N=209)

TORPEDO Pharmacological OAC 30% PTS @6 Mo: 3% vs. 27% 2% bleedings
2010420122 CDT + Pharmaco- (p<0.001)

(N=183) mechanical CDT

ATTRACT 20173 Pharmaco- OAC 28% PTS @6-24 Mo: 47% vs. 48% 1.7% major bleedings
(N=692) mechanical CDT (p=0.56)

CAVA 20204 Pharmaco- OAC 45% PTS @12 Mo: 29% vs. 35% 5% major bleedings
(N=184) mechanical CDT (p=0.42)
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Leitlinien

Stevens SM et al. Chest 2021;160(6):e545-e608

ACCP

Thrombolytic and mechanical interventions in acute DVT

PICO Question:

Should thrombolytic, mechanical, or pharmaco-mechanical interventions vs. anticoagulant
therapy alone be given to patients with acute deep vein thrombosis?

Guidance Statement:

6. In patients with acute DVT of the leg we suggest anticoagulant therapy alone over

interventional (thrombolytic, mechanical, or pharmaco-mechanical) therapy (weak
recommendation, moderate-certainty evidence).
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Leitlinien

Mazzolai L et al. Eur J Prev Cardiol 2022;29(8):1248-63

ESC

Second consensus document on diagnosis and
management of acute deep vein thrombosis:
updated document elaborated by the ESC
Working Group on aorta and peripheral
vascular diseases and the ESC Working Group
on pulmonary circulation and right ventricular
function

Lo s e gt e et s, 1€5). [N light of these results, there is no clear benefit of systematic

Cecilia Becarrini®, Marianne Brodmann®, joseph Emmerich’,
Stavros Konstantinides*’, Guy Meyer!, Saskia Middeldorp®, Manuel Monreal™,

e S acute proximal DVT reperfusion. Hence, CDT should not be per-
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Leitlinien

Kakkos SK et al. Eur J Vasc Endovasc Surg 2021,61(1):9-82

ESVS

European Society for Vascular Surgery (ESVS) 2021 dinical Practice
Guidelines on the Management of Venous Thrombosis®

Stawes K Kakies ', Manpt Gohel |, Nieks Baskgaand ', Rupart Basssachs ', Serg Bellevunt Mostoa | Slephaen A Bk *,
Beina ). e Cate-Hoek , lsmal Balamy , Rerian I Excmane , Gaorge Garoulshes |, Anders Gotsite *, 1.t ®,
Armande Massiha % Andew M. Mishides , Per Moriea Sandse *, Garasd Saaby -

SV Guidelines Comenitiee *, Gart L de Borst, Fredesicn Basies Gosgaboes, Nabil Duidé, Rebest Hnchifle, Prilope Neib,
e Momeas, Jes 5. Lindholt, Fila Tuliens, Chebstopher P. Twine, Frask Vermatsen, Andes Wanhainen

Decument raviowes °, Miskinne 6. D Matsenass, An oy |. Comerot, Peter Govicrid, Mariske LHA_ Kraip,
Masuel Mannaal, Packs Pran dosi, Mefina Vega de Ceniga

In selected patients with symptomatic iliofemoral deep vein
thrombosis, early thrombus removal strategies should be

considered.
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Meta-Analyse der RCTs

Kakkos SK et al. Eur J Vasc Endovasc Surg 2021,61(1):9-82

Intervention vs. Konservativ
Effekt auf ,,any“ PTS

Early thrombus removal Anticoagulation

Study or Subgroup Events Total Events Total
Iliofemoral DVT

ATTRACT (Hiofemoral) 96 196 100 195
CAVA 22 77 26 75
Total 118 273 126 Z70

Heterogeneity: Tau2 = 0.00; Chi2 = 033, df = 1 (p = 57} B = 0%
Test for overall effect: Z = 0.73 (p = 46)

Any proximal DVT

CaVenT 37 87 63 89
TORPEDO 6 91 24 92
Total 43 178 87 181

Heterogeneity: Tau? = 0.32; Ch2 = 408, df = 1 (p = .04x P = 75%
Test for overall effect: Z = 1.90 (p = .06)

Total (95% CI) 161 451 213 451
Heterogeneity: Tau? = 0.12; Ch# = 14.54,df = 3 (p = .002); B = 79%
Test for overall effect: Z = 1.97 (p = .05)

Test for subgroup differences: ChiZ = 295, df = 1 (p = .09); B = 66.1%

Risk Ratio for any PTS Risk Ratio M-H,
M-H, Random, 95% CI Random, 95% CI Weight
0.96 [0.78, 1.16] 32.5%
0.82 [051, 1.32] 23.7%
0.93 [0.78, 1.12] 56.2%
—a— 0.60 [0.45, 0.79] 30.1%
= 0.25 [0.11, 0.59] 13.7%
—e 0.42 [0.18, 1.03] 43.8%
- 0.67 [0.45, 1.00] 100.0%

| T

[ T
0.2 0.5 1 2 5
Favours early thr, removal = Favours anticoagulation

»Any PTS“: Villalta score 2 5
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Meta-Analyse der RCTs

Kakkos SK et al. Eur J Vasc Endovasc Surg 2021,61(1):9-82

Intervention vs. Konservativ
Effekt auf ,,moderate to severe“ PTS

Early thrombus removal Anticoagulation Risk Ratio for moderate to severe PTS  Risk Ratio M-H,
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI Fixed, 95% CI Weight
. Iliofemoral DVT
ATTRACT (lliofemoral) 36 196 55 195 —— 0.65 [0.45,094] 58.6%
CAVA 12 77 16 75 —— 0.73[0.37,144] 17.2%
Total 48 273 71 270 = 0.67 [0.48, 0.93] 75.8%

Heterogeneity: ChiZ = 009, df = 1 (p = .77); B = 0%
Test for overall effect Z = 242 (p = .02)

Any proximal DVT

CaVenT 6 a7 14 89 - =T 0.44 [0.18,1.09] 14.7%
TORPEDO 2 a1 9 92 - 0.22 [0.05, 1.01] 9.5%
Total 8 178 23 181 i 0.35 [0.16, 0.77] 24.2%

Heterogeneity: Chi2 = 056, df = 1 (p = .45); F = 0%
Test for overall effect Z = 2,63 (p = .009)

Total (95% CI) 56 451 94 451 - 0.59 [0.44, 0.80] 100.0%
Heterogeneity: Chi2 = 263, df = 3 (p = 45); P = 0%

Test for overall effect Z = 3.42 (p = .0006)

Test for subgroup differences: Chi2 = 2.20,df = 1 (p = .14); 12 = 54

T I
&% 0.05 0.2 1 5 20
Favours early thr. removal = Favours anticoagulation

,Moderate to severe PTS“: Villalta score 2 10
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Meta-Analyse der RCTs

Kakkos SK et al. Eur J Vasc Endovasc Surg 2021;61(1):9-82

Intervention vs. Konservativ
Effekt auf major bleeding

Early thrombus removal Anticoagulation Risk Ratio for major bleeding Risk Ratio M-H,
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI Fixed, 95% CI = Weight
Hiofemoral DVT
ATTRACT (Hliofemoral) 3 19 1 195 | 2.98 [0.31, 28.44] 50.8%
CAVA 4 77 0 75 i 8.77 [0.48, 160.11] 25.7%
Total 7 273 1 270 (e ——— 4.93 [0.86, 28.26] 76.5%

Heterogeneity: Chi? = 0.34,df = 1 (p = .56);F = 0%
Test for overall effect: Z = 1.79 (p = .07)

Any proximal DVT
CaVenT 3 a3 0 108 8.12 [0.42, 155.13] 23.5%
Total 3 93 0 108 —--_—-—— 8.12 [0.42, 155.13] 23.5%
Heterogeneity: Not applicable

Test for overall effect: Z = 1.39 (p = .16)

Total (95% CI) 10 366 1 378 ~—ati—— 5.68 [1.27, 25.33] 100.0%%
Heterogeneity: Chi? = 0.45,df = 2 (p = .80); 7 = 0%

Test for overall effect: Z = 2.28 (p = .02)

Test for subgroup differences: Chi2 = 008, df = 1 (p = .78, E = 0% | , , I
0.01 0.1 1 10 100
Favours early thr. removal < Favours anticoagulation

,Moderate to severe PTS“: Villalta score 2 10
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Blutungsrisiko

Pharmakologisch Pharmakomechanisch Mechanisch

Katheter-basierte Katheter-basierte Katheter-basierte

Thrombolyse pharmakomechanische mechanische
Thrombolyse Thrombektomie

Einsatz von Thrombolytika
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Fallbeispiel TVT

Foto: O. Schlager
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B /
\ Alle Fotos dieser Folie: O. Schlager
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Fallbeispiel TVT

vasi Thrambzdormiz

Alle Fotos dieser Folie: O. Schlager
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Fallbeispiel TVT

SinusQoliggu

ST

Alle Fotos dieser Folie: O. Schlager
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Fazit fur Klinik und Praxis

Evaluation einer interventionellen Behandlung bei akuter Venenthrombose:
- lliocavale/iliofemorale Venenthrombose

(- Anamnesedauer < 14 Tage)
(- Niedriges Blutungsrisiko)

Continue
» Recurrent VTE anticoogulation.
® Jctive cancer nEn Consider reduced
» Antiphospholipid syndrome* 2 NOACs dose if
- ® Mayjor hereditary thrombophilia [ %" —p intermediate sk of
~ = Stroag fomily history | 3 recurrence.
L :'ll'L!q]F with non identifioble risk factors: consiger if men, = .::"m;ﬂmlﬂ‘;
| = 3 rome the use o|
roxima! T and/ar comi ¢ PE, hi -Dfmers,
, proximal DVT and/or concomitant PE, high D-Dimers, oge | WA i recromanded
DVT management I — =
FROM * Villaita score > 4 of follow-ups ond eiastic
>3 months 'fol"l"l TO > compression stocking high complionce (6-7 » Continue
initial treatment - doys/week, olf doy) compression
A Conside:
. " = Eymptomatic severe PTS ond expert center
One fits all model Individual patient : 5 P eperfusion
approach

Take into account patients’ preferences and values
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Postthrombotisches
Syndrom (PTS)
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State of the Art

De Maeseneer MG et al. Eur J Vasc Endovasc Surg 2022;63(2):184-267;
O‘Donnell TF et al. J Vasc Surg 2014;60(2 Suppl):3S-59S

ESVS

Bei Patienten mit aktiven vendsen Ulzerationen oder vendser Ulkusanamnese
bei zugrundeliegendem vendsen Abflusshindernis (iliakal) sollte eine
Stentrekanalisation in Erwagung gezogen werden (Class lla, LOE B)

SVS/AVF

Bei Patienten mit signifikanter Stenose oder chronischem Verschluss der V. cava
inferior oder der iliakalen Venen (mit oder ohne Reflux im tiefen Venensystem)
sollte bei Vorliegen von Hautveranderungen mit einem Risiko fuir die Entstehung
venoser Ulzera (C4b), abgeheilten venosen Ulzera (C5) oder aktiven venosen
Ulzera (C6) eine venose Angioplastie mit Stentimplantation als Zusatz zur
Standardkompressionstherapie in Erwagung gezogen werden, um die
Ulkusheilung zu unterstutzen und das Auftreten neuer venoser Ulzera zu
verhindern. (Class | LOE C)
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Fallbeispiel PTS

37-jahriger Patient, chronischen Schmerzen, Druckgefuhl und Schwellung beider
Beine. Venose Claudicatio in beiden Beinen nach 70 Metern.

FK: Thrombose der Beckenvenen rechts und der V. cava inferior vor 5 Jahren

Med.: laufende Antikoagulation seitdem (initial Phenprocoumon, zuletzt Rivaroxaban)

Fotos: O. Schlager
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Fallbeispiel PTS

Foto: O. Schlager
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Fallbeispiel PTS

gy

S . Alle Fotos dieser Folie: O. Schlager
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Fallbeispiel PTS

Alle Fotos dieser Folie: O. Schlager
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Fallbeispiel PTS

e s dieser Folie: O. Schlager
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Fallbeispiel PTS

LIVFC STENT
m

LI VFC KONFL

T VCAVA INF STENT|

Alle Fotos dieser Folie: O. Schla
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Fazit fur Klinik und Praxis

Evaluation einer interventionellen Behandlung bei PTS:

- |lliocavale/iliofemorale Venenlasionen

- Zur Morphologie korrelierende klinische Symptomatik

- Ausreichender Inflow uber V. profunda femoris oder V. femoralis

- Keine Kontraindikation gegen eine langerfristige Antikoagulation
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Nicht-thrombotische
iliakale Venenlasionen
(NIVL)
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May-Thurner-Syndrom

May R, Thurner J. Angiology 1957;8(5):419-27
Ho AMH et al. Lancet 2019;394(10208):e33

THE CAUSE OF THE PREDOMINANTLY SINISTRAL OCCURRENCE
O THROMBOSIS OF THE PELVIC VEINS!

R. MAY, M., axp J. THURNER, M.D.

IVC Aorta

Right common
iliac artery

Fifthlu 1 vertebra
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NIVL

Raju S et al. J Vasc Surg 2006,44:136-44

Right Proximal NIVL L Left Proximal NIVL

Distal NIVL

Distal NIVL
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Diagnostik

De Maeseneer MG et al. Eur J Vasc Endovasc Surg 2022;63(2):184-267

| Patients with suspected chronic venous disease based on history |

v

| Clinical examination of lower limbs (standing)* |

{

DUS of the lower limbs
ClassIB
|
CVD CVD
CVD unlikely not a candidate for potential candidate for
intervention intervention
v v |
Refer to another Advice conservative ‘ ‘
specialist or to GP treatment (Ch 3) Infra-inguinal Suspicion of supra-
pathology inguinal pathology
| v
| Abdominal DUS |
Superficial venous Deep venous Class Ila C [
incompetence = deep incompetence ¢ Yl q
venous incompetence Venography and/or
.| MRvorcrv | | IVUS
- ClassIC Class IIb C
\J £ A4 |
Superficial venous Advice conservative Descending Deep venous
intervention (Ch 4) treatment (Ch 3) venography obstruction

!

Consider deep venous
intervention (Ch 5)
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Fallbeispiel NIVL

32 jahrige Frau mit chronischer Beinschwellung und Schmerzen links sowie
linksseitigem Unterbauchschmerz

Vorgeschichte: coiling der linken V. ovarica (extern).

Keine Vorgeschichte venoser Thrombosen

Fotos: O. Schlager
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Fazit fur Klinik und Praxis

Evaluation einer interventionellen Behandlung bei NIVL:

- NIVL-Morphologie ist haufig

- Intervention NUR bei entsprechender Kllinik (und Schweregrad)

- Keine Kontraindikation gegen eine Antikoagulation
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Nachbehandlung nach
Venenstent
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Stent-Offenheitsraten

Sebastian T et al. Circ Cardiovasc Interv 2020;13(12):€009673

Swiss Venous Stent Register: 379 Patienten (26 NIVL)

Secondary Patency

100 - T T T 1 - 1000/1;)
3z 1 % = —mn 95.8% (95%CI 92.1 - 99.5%)
= 90— b 92.1% (95%CI 87.0 - 97.2%)
-
Q2
c
2 80—
m
o
5 70
b 7] — DVT
— PTS
80 — —— NIVL
I - | ' | ' | ! | ! | ' |
0 180 360 540 720 900 1080
Follow-up (in days)
DVT
160 148 19 o8 82 B2 o6
PTS
193 171 136 100 82 63 51
NIVL
26 21 17 12 8 8 8
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Stent-Offenheit

Lasionstyp Hamodynamik

Offenheit

Antikoagulation
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Antithrombotische Therapie

Milinis K et al. Eur J Vasc Endovasc Surg 2018;55(6):537-44

TVT

Warfarin life long +/-
antiplatelet for 6 weeks

6%
Antiplatelet/LWMH 6 weeks DOAC for

then DOAC 6-12 months life
4% \ 6%

LMWH 6 weeks to 3 months
4% NS

Antiplatelets life long
4%

DOAC 6 months then
antiplatelet 12months to
lifelong
15%

A/

Warfarin 6 months then single
antiplatelet 12 months to life-
long

B | MWH 6 weeksthen ~ 13%

antiplatelet (3-6 months)
7%
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Antithrombotische Therapie

Milinis K et al. Eur J Vasc Endovasc Surg 2018;55(6):537-44

Warfarin life long +/-
antiplatelet for 6 weeks
6% _\
Antiplatelet/LWMH 6 weeks DOAC for
then DOAC 6-12 months life
4% U '4'

Consensus fur Stenting nach TVT
- Antikoagulation fur 6-12 Monate (VKA oder DOAC)

- Antikoagulationsregime an VTE-Regime anpassen

Warfarin 6 months then single
antiplatelet 12 months to life-
long
LMWH 6 weeks then 13%

antiplatelet (3-6 months)
7%
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Antithrombotische Therapie

Milinis K et al. Eur J Vasc Endovasc Surg 2018;55(6):537-44

PTS

Single antiplatelet LMWH 3-6months LMWH 3 months then

3% \% _\ /_ antiplatelet for life
Antiplatelet/LWMH 6 Dual antiplatelet for life e

weeks then DOAC for life 4%
6%

Consensus fur Stenting bei PTS

- >50% dauerhafte Antikoagulation

T

Warfarin 6months then single
Warfarin and antiplatelet for life antiplatelet 12 months
7% 10%
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Antithrombotische Therapie

Milinis K et al. Eur J Vasc Endovasc Surg 2018;55(6):537-44

NIVL

Warfarin 6 months then

Antiplatelet/LWMH 6 weeks antiplatelet lifelong
then DOAC 6-12 months 3%

9%

Consensus fur Stenting bei NIVL

- Antikoagulation fur 6 Monate (VKA oder DOAC)

- (Plattchenhemmer nach Beendigung der OAK)

i Warfarin 6 months then
single antiplatelet 12
: months
’ 5%
DOAC 6 months then
antiplatelet 3-12 months or LMWH 6 weeks then
lifelong antiplatelet (3-6 months)
7%

10%
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Nachkontrolle

De Maeseneer MG et al. Eur J Vasc Endovasc Surg 2022;63(2):184-267;
Sebastian T et al. Eur J Vasc Endovasc Surg 2020;60(3):443-50

Empfehlung 62

Bei Patienten, die sich einer endovaskularen oder chirurgischen
Rekonstruktion einer Beckenvenenobstruktion unterziehen, wird eine
Duplex-Ultraschalluberwachung einen Tag und zwei Wochen nach dem
Eingriff sowie danach in regelmaRigen Abstanden empfohlen. (Class |,
LOE C, Consensus)

Empfehlung 63

Bei Patienten mit einer Beckenvenenobstruktion wird eine Behandlung
durch ein multidisziplinares Team empfohlen. (Class |, LOE C,

Consensus)
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Nachkontrolle

De Maeseneer MG et al. Eur J Vasc Endovasc Surg 2022;63(2):184-267;
Sebastian T et al. Eur J Vasc Endovasc Surg 2020;60(3):443-50

Duplex diagnosis of stent stenosis >50% in
iliofemoral veins or inferior vena cava
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—

7Pw-Doppler at stent inlet:
Peak flow velocity =10 cm/s, or
Any Doppler flow pattern other than

spontaneously modulated by respiration

I
T

]

¥

D

One or both criteria positive:
>50% stent obstruction likely

Both criteria negative:

Patent stent with <50% stenosis

V

Complete venous stent
segment visible?

v

No:

Consider venography + IVUS to
confirm stent stenosis or occlusion

’

Yes:

Absent color flow in stent segment?

i
— Y

—

™ No:

Peak flow velocity in stent >44 cm/s

T~

Direct criteria for >50% stent stenosis:
Ratio of in-stent to sten-inlet peak velocity =3.5 or ,

e — [ —

1

v

No:

Patent stent and >50% stent stenosis unlikely
Consider venography = IVUS if clinical suspicion
for stent obstruction remains

v

Yes:
Stent occlusion

Yes:

Patent stent with >50% stent stenosis
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Fazit fur Klinik und Praxis

- Antikoagulation fur zumindest 6 Monate (TVT, NIVL)

- Bei PTS und langerstreckigem Stenting: langerfristige Antikoagulation

- Regelmalige duplexsonographische und klinische Nachkontrollen
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