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Post-thrombotische Syndrom (PTS)

= Samtliche chronischen klinischen Anomalien
(Symptome oder Zeichen) als Konsequenz

einer TVT

Table 2. Clinical Characteristics of PTS

Symptoms

Clinical Signs

Pain

Sensation of swelling
Cramps

Heaviness

Fatigue

[tching

Pruritis

Paresthesia

Bursting pain
Venous claudication

Edema

Telangiectasia

Venous dilatation/ectasia
Varicose veins

Redness

Cyanosis
Hyperpigmentation
Eczema

Pain during calf compression
Lipodermatosclerosis
Atrophie blanche

Open or healed ulcers

Kahn et al, Circulation 2014; 130:1636-61
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Review

Post-thrombotic syndrome VQ} Curopean Society

L‘ for Vascular Medicine

A position paper from European Society of Vascular ~

Medicine

Summary: Post-thrombotic syndrome (PTS) is a chronic venous insufficiency manifestation following an episode of deep-vein
thrombosis (DVT). It is an important and frequent long-term adverse event of proximal DVT affecting 20-50% of patients. This
position paper integrates data guiding clinicians in deciding PTS diagnosis, treatment and follow-up.

Clinical and instrumental diagnosis

Die International Society on Thrombosis and Hemostasis empfiehlt die Verwendung
der Villalta-Score zur Diagnose des PTS

Obwohl die Widmer- und CEAP-Klassifizierungen und der Venous Clinical Severity
Score (VCSS) urspringlich fur Patienten mit CVI entwickelt wurden, kbnnen sie
gelegentlich auch fur die Einstufung von PTS verwendet werden

)
!FR Visona et al, VASA 2021;50(5):331-340 % ggg:




Villalta Score

Entwickelt zur Klassifizierung des 1) Symptoms Absent(0) - MId (1) Moderate (2] severe (3
Cramps D D D D
Schweregrads des PTS Heavyness Ol [ 0 (]
. Pare.sthesia D D D D
 Beinhaltet 11 Punkte Pruritus N R R R
«  5vom Patienten bewertete Symptome | Zepmee!Siane ] O O O
.. . Skin induration ] L] [] []
* 6 vom Arzt bewertete klinische Zeichen Hyperpigmentation l H H H
Redness L] [] [] L]
. . Venous ectasia |:| D D D
+ Korrehert gut mit der Wahrgenommenen Pain during calf compression ] ] ] ]
gesundheit“Chen BeIaStung Und den QOL_ Presence of Ulcus cruris venosum NOD YesD (=15 points)
Werten = Total Villalta-Score: points
- Berucksichtigt nicht die venose Claudicatio nterpretation:
oder den Schweregrad des Ulkus 04 points g o
H H H 5-9 points Mild PTS
Unterscheidet nlcht. zwischen PTS und Totar O Mo ot
anderen Ursachen einer CVI (unspezifisch) > 15 points or presence of ulcer [J severe pTs
2
!mFR Villalta et al, Haemostasis 1994 % SGUM
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THE LANCET

Vohome 76 - N 734 - Page 63 - 38 2010 oy

Long-term outcome after additional catheter-directed
thrombolysis versus standard treatment for acute
iliofemoral deep vein thrombosis (the CaVenT study):
a randomised controlled trial

Additional catheter-directed Standard treatment only p value*
thrombolysis (n=90) (n=99)
n % (95% Cl) n % (95% Cl)
Post-thrombotic 37 411% (31-5-51-4) 55  55:6% (45-7-65-0) 0-047
syndrome at 24 monthst
lliofemoral patency at 58 65-9% (55-5-75-0) 45 47-4% (37-6-57-3) 0-012
6 monthstt
Post-thrombotic 27  30-3%(21-8-405) 32 32:2% (23:9-42-1) 0-77

syndrome at 6 months§

Post-thrombotic syndrome defined as Villalta score of 5 points or higher. *x* test. 1Co-primary outcomes. $Five
patients had inconclusive patency assessments and one was lost to follow-up at 6 months. §Secondary outcome.

Table 2: Short-term and long-term outcomes

Enden et al, Lancet. 2012
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Wichtigkeit des PTS

Kohortenstudie mit 387 Patienten mit symptomatischer TVT?
Nachbeobachtung 2 Jahre mit Villalta-Score
Resultate:

Wahrend des gesamten Studienintervalls = fast 50% mit PTS!
ca. 30% mild/leicht
ca. 10% moderate/mittelgradig
3% schwer

PTS ist der Hauptpradiktor fiir die Lebensqualitat (QolL) 2 Jahre nach
einer TVT?

PTS macht einen grossen Teil der Gesundheitskosten der TVT aus

i Kahn et al, Ann Intern Med. 2008; 2Kahn et al, ] Thromb Haemost. 2008 % SGUM
= Visona et al, VASA 2021;50(5):331-340 SSUM




Risikofaktoren flirs PTS

e Zum Zeitpunkt der Diagnose einer TVT
* Ipsilaterale Rezidivthrombose
 Lokalisation der TVT (v.a. iliofemoral)
 Vorbestehende venése Insuffizienz
 Fettleibigkeit
*  Fortgeschrittenes Alter
 Schweregrad der akuten TVT Symptome

e Wahrend des Verlaufs

* Anhaltende Zeichen/Symptome 1 Monat nach der TVT

 Verbleibende ventse Obstruktion und poplitealer
Reflux nach 3-6 Monaten

" A SGUM
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CEAP Klassifikation fuir die chronischen venosen
Erkrankungen = Update 2020

C: Klinischer Befund (Clinical condition)
E: Atiologie (Etiology)

A: Lokalisation (Anatomic location)

P: Pathophysiologie (Pathophysiology)

‘m Eklof et al, J Vasc Surg 2004;40: 1248-52 % SGUM
e Lurie et al, J Vasc Surg Venous Lymphatic Disord 2020;8:342-352 SSUM




CEAP - E: Etiologie
CEAP Update 2020

]

L=

Kongenital
Sekundar

I'I'Itl;l'll'l'll'l'l

=

Unbekannte Ursache

(extravenous (intravenous
causes) causes)

Eklof et al, J Vasc Surg 2004;40: 1248-52 % SGUM
Lurie et al, J Vasc Surg Venous Lymphatic Disord 2020;8:342-352 SSUM




CEAP - Es : Etiology secondary

.

se
(extravenous

causes)

No venous wall or valve damage owing to a
condition affecting venous hemodynamics either
locally or systemically

Examples

- Central venous hypertension (eg, obesity, congestive heart
failure, nutcracker syndrome, and pelvic and venous
congestion)

- Extrinsic compression due to mass effect (eg, extravenous
tumor and local fibrosis, such as retroperitoneal fibrosis)

- Muscle pump dysfunction owing to motor disorders (eg,
paraplegia, arthritis, chronic immobility, frozen ankle, or
severe sedentary state)

Si

(intravenous
causes)

Any intravenous condition causing venous wall

and/or valve damage
Examples

- Vein damage resulting from conditions such as DVT, traumatic
arteriovenous fistulas, primary intravenous sarcoma, or other luminal
change internal to the vein

!ER Lurie et al, J Vasc Surg Venous Lymphatic Disord 2020;8:342-352 J
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CEAP - P: Physiopathologie des PTS

Acute (1 week) Subacute (+2 months) Chronic (1 year)

Delayed :
resolution Trabeculation

Venous
hypertension

Endothelial
dysfunction

ke ibroblast %ﬁi i RVO
Ye / %?'%; e

M| Leukocyte Excessive
@ extravasation fibrosis

(Q—Neutrophil ()

Monocyte @

FIGURE 1 Overview of pathogenic processes involved in the development of residual venous obstruction after deep vein thrombosis
Abbreviations: Mg, macrophage; RVO, residual venous obstruction

)
!wFR Iding & ten Cate-Hoek, Pol Arch Int Med 2022 % gggu




CEAP - P: Physiopathologie des PTS

I Acute venous thrombosis |

!

Outflow Acute inflammatory
Obstruction * response
Thrombus organization +/- R Vein wall damage
recanalization * - Vein valve damage *
*
} Duplex
Collateral venous Venous valvular
circulaton ¥ reflux *
Venose Hypertonie |
Chronic
KI i n i S c h e Hypm'pigme:t’ation E;‘ema inflammation
Telangiectasia Lipodermatosclerosis  fg— _ 1
- Venous ectasia Ulceration
Ze IC h en Secondary varicose veins
- Kahn et al, Circulation 2014; 130:1636-61 % SGUM
= Popuri & Vedantham, Arterioscler Thromb Vasc Biol 2011; 31: 479-84 SSUM




CEAP - P: Physiopathologie des PTS

OBSTRUKTION

I

¥ Damaged or
weakened
valves

g Dilated veins
Varicose veins
*Reticular veins
‘Telangiectasias

Tissue changes.
+ECM remodeliing
*Fibrosis
*Degradation
“Hypertrophy

)

Skin changes
*Dermatitis
+Lipodermatosclerosis
~Atrophie blanche
“Venous ulcers

Oedema

Pigmentation

+Hemosiderin deposition

Other causes for venous hypertension
+Obstruction of venous outflow
*Failure of the calf-muscle pump

Rabe et al, Phlebology 2013:1-12

REFLUX

a

V| epigastrica supesficialis—
¥

e -
V- saphena:magna

)

V. femoralis communis

Koapr.¥ade U.s,n2q. 18ca
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Klinik versus Bildgebung

Wichtige Unterscheidung :

Post-thrombotisches
Syndrom (PTS)

e Klinische Entitat

e Def: «chronische venose
Symptome/Zeichen nach
einer TVT»1

* Bis zu 50% der Patienten nach
proximaler TVT

e Scores: z.B. Villalta Score?

+

Post-thrombotische
Veranderungen

Bildgeberische Zeichen einer
durchgemachten Thrombose

- IKahn et al, JTH. 2009; 2Villalta et al, Haemostasis 1994

" A SGUM
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Post-thrombotische Veranderungen:
Duplex

1) B-Bild  * Lumen normal gross oder retrahiert

* Komprimierbarkeit:
Normal
Partiell kompressibel bei Wandverdickung oder Restthrombus
Inkompressibel bei komplettem Verschluss

Intraluminale Leisten- / Septenbildungen
* Klappen verdickt und starr
e Kollateralen

2) Farbdoppler und PW-Doppler
* Flusssignal:

* Normal vs vermindert moduliert bis fehlend vs erhoht
* Reflux

77l SGUM
i > SSUM
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Post-thrombotische Veranderungen:
Duplex = Septenbildung

—

VENA POPLITEATRE LAENGS

V.FSTWPRE LI

W

I
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Post-thrombotische Veranderungen:
Duplex = Partiell kompressibel + Reflux

- Postthrombotische Gastrocnemiusmuskelvenen mit insuffizienter Perforansvene

VEINES TIS0O.2 MI13

- Wichtig fiir die post mterventlonelle Behandlung

" A SGUM

‘m Images PD Dr Engelberger, HFR Fribourg SSUM




Post-thrombotische Veranderungen:
Duplex = Partiell kompressibel + Septa

03/11/2021 10 :11:08

VEINES ITm0.2 IM 1.3

+ Dist 0.215cm

‘m Images PD Dr Engelberger, HFR Fribourg
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Post-thrombotische Veranderungen:
Duplex = Kollateralfluss

z.B der VSM z.B. via VSM und VFP

‘FR

" A SGUM

Bilder Dr Engelberger SSUM




ost-thrombotische Veranderungen:
uplex = Kollateralfluss und Reflux

Kollateralfluss

KS BASEL ANGIOLOGIE C7-4 Abd/BVen

Skala3
170dB/IC4
Persist aus
2D OptHAllg

WF niedr

FluR-Opt: V mittl
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Proximale Venenobstruktion

Kategorien
Post-thrombotisch “‘

Nonthrombotic iliac vein lesions (NIVL)
z.B. May-Thurner Syndrom etc

Mixed
Externe Kompression | / T toescee s

Intraabdominale Masse : I
Aorto-iliakale Aneurysma :

Hematome

Retroperitoneale Fibrose etc Sl

7

~ B SGUM

- Raju & Neglen, JVS 2006;44:136-44 SSUM




Duplex fiir proximale Venenobstruktion?

Direkte Zeichen

» Kein Dopplersignal (spontan oder provoziert)

Pre obstruction velocify =30 cm/s

* Stenose mit Flussbeschleunigung (z.B. V;..../V, . >2.5) 1

a Through obstruction velocity = 87 cm/s -

Indirekte Zeichen VR =29

* Vermehrter Kollateralfluss (z.B. erhéhter Spontanfluss in VSM, retrograder
Fluss in Viliaca interna etc. )

* Verminderte/keine Atemmodulation im Seitenvergleich

.’. *‘ﬁ o e gy Y ' ""\""Vt’,:"‘wrji“




Behandlung des PTS

Thrombus removal

(VO ||— " (eg, cOT)

Antifibrotic drugs

(eq, ET1-inh) Compression based therapy

(eg, ECT)

Delayed - Endothelial
resolution <_{ Leukocyte extravasation }_ dysfunction

T | T

Anti-inflammatory drugs Anti-CAM drugs Endothelium-protective drugs
(eg, statins) (eg, Esel-inh) (eg, flavonoids)

FIGURE 2 Interplay of pathogenic processes leading to post-thrombotic syndrome
Abbreviations: CAM, cell adhesion molecule; CDT, catheter-directed thrombolysis; ECT, elastic compressive therapy;
Esel-inh, E-selectin inhibitor; ET1-inh, endothelin-1 inhibitor; others, see FIGURE 1

Iding & ten Cate-Hoek, Pol Arch Int Med 2022

" A SGUM
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Post-thrombotic syndrome {3 o,

Beha nd I u ng des PTS A position paper from European Society of Vascular

Medicine

+/- gleich wie fur alle Patienten mit CVI

 Konservativ * Interventionell-chirurgisch
 Kompressionstherapie  Endovendse/chirurgische
e Venoaktive Medikamente Ausschaltung oberflachlichen
e Life style, Exercise, Reflux
Lymphdrainagen e Stenting proximaler
Obstruktion

* \Verlangerte
Antikoagulation? e (chirurgische) Venenklappen-

rekonstruktion?

" A SGUM
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The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Endovascular Therapy for Post-Thrombotic
Syndrome — A Randomized Trial

Table 1. Characteristics of the Patients at Baseline.*
4427 Patients were assessed for eligibility ‘
Endovascular Therapy No Endovascular Therapy
Characteristics (N=112) (N=112)
4202 Were excluded
3927 Did not meet eligibility criteria Age—yr 56.1£12.7 54.4:14.2
275 Declined to participate Female sex— no. (%) 52 (46.4) 54 (48.2)
Race —no. (%) 1
‘ 225 Underwent randomization ‘ White 73 (65.2) 78 (69.6)
Black 31(27.7) 23 (20.5)
l l Other 2(18) 3(27)
Data missing 6(5.4) 8(7.1)
113 Were assigned to receive endovascular 112 Were assigned to receive standard care alone B R R
therapy plus standard care 111 Received standard care Hispanic or Latino ethnic group— no. (%)} 12 (10.7) 15 (13.4)
102 Received endovascular therapy 1 Did not receive standard care owing to
10 Did not receive endovascular therapy crossing over to receive endovascular Body-mass index{ 35.0+8.3 35.3+8.3
4 E:::i?:ﬂ:"e' to receive standard therapy Index post-thromboetic syndrome in left leg— no. (%) 75 (67.0) 81 (72.3)
6 Withdrew before receiving endovas- CEAP clinical class — no. (%)§
cular therapy
1 Was incorrectly enolled C2orC3 25 (22.3)9 22 (19.6)
l c4 51 (45.5)] 58 (51.8)
cs 19 (17.0) 16 (14.3)
100 Completed 6-mo assessment 104 Completed 6-mo assessment
12 Did not complete €-mo assessment 8 Did not complete 6-mo assessment [« 17 (15.2) 16 (14.3)
6 Withdrew 1 Had incorrect leg assessed
1 Died (crossover patient) 7 Were lost to follow-up Normal common femoral vein — no. (3%) 40 (35.7) 45 (40.2)
5 Were lost to follow-up VCSSHH 12.5:4.3 12343
l VEINES-QOL scoref{ 38.9+20.9 39.6+24.1
112 Were included in the modified intention-to-treat 112 Were included in the modified intention-to-treat Calf circumference — cm 43.9+8.3 43.3+6.0
lation for th l lation for th i
population forthe main analysis papulation for the main analysis Receipt of any anticoagulant medication — no. (%) 90 (30.4) 94 (83.9)
) A Receipt of any antiplatelet medication — no. (%, 29 (25.9 20 (17.9
Figure 1. Enrollment, Randomization, and Follow-up through 6 Months. E S ) 59) (17:9)
i o,
ey el T e i o i e b e e e et i proi = i TR 5 Tk Use of any compression therapy — no. (%) 94 (83.9) 83 (4.1
main analysis of the primary outcome in the intention-to-treat population included multiple imputation. Valvular reflux, any vein — no. (%) 83 (78.6) 92 (82.1)

Vedantham et al, NEJM 2026; DOI: 10.1056/NEJM0a2519001

e
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The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Endovascular Therapy for Post-Thrombotic

e
I

Syndrome

A Randomized Trial

Table 2. Treatments after Randomization.

Treatment
Current treatments at 6 mo — no. total no. (%)
Any anticoagulant medication
Any antiplatelet medication
Any compression therapy
Pentoxifylline
Any other venoactive medication
Any analgesic medication
Any superficial vein treatment in previous 6 months — no./total no. (%)
Index endovascular therapy procedure
Index endovascular therapy procedure started — no.jtotal no. (%)*

Index endovascular therapy procedure with successful stent placement
— no./total no. (%) 1

Mean no. of stents per patient (range)

Maximum stent diameter — mm

Minimum stent diameter — mm

Inferior vena cava stented — no./total no. (%) T

Common iliacvein stented — no. jtotal no. (%)

External iliac vein stented — no. /total no. (%)1

Common femoral vein stented — no. total no. (%)}

Femoral vein stented— no./total no. (%)

Additional thrombolysis or thrombectomy — no. ftotal no. (%)
Type of stent placed — no.§

Abre (Medtronic)

SMART. (Cordis)

Venovo (Becton Dickinson)

Vici (Boston Scientific)

Wallstent (Boston Scientific)

Zilver Vena (Cook Medical)

Unknown

No

Therapy
(N=112)

95/101 (94.1)
72{101 (71.3)
93/99 (93.9)
1/101 (1.0)
5/101 (5.0)
26/101 (25.7)
6/112 (5.4)

102/112 (91.1)
98/102 (96.1)

21 (1.0-7.0)
15.412.0
14.0:2.0

19/102 (18.6)

84/102 (82.4)

78102 (76.5)

517102 (50.0)
1/102 (1.0)
3/102 (2.9)

81
13
53
12
28
22

3

lar Therapy
(N=112)

87/105 (82.9)
22/105 (21.0)
97/103 (94.2)
5/105 (4.8)
10/105 (9.5)
28/105 (26.7)
0/112 (0.0)

A Severity of Post-Thrombotic Syndrome According to VCSS

1004

754

504

Percentage of Patients

254

Severity of
Post-Thrombotic
Syndrome
Missing data

W Severe (=8)

B Mild or moderate
(4-7)
MNone or minimal
(0-3)

EVT No EVT EVT No EVT
Baseline 6-Month
Follow-up

B Severity of Post-Thrombotic Syndrome According to Villalta Post-Thrombotic

Syndrome Scale Score

Severity of
1004 Post-Thrombotic
. - Syndrome
. Missing data
754 : B B severe [215)
] 57.1 55.4 el W Moderate (10-14)
E : Mild (5-9)
b= None (0-4)
g 50
8 312 G
H
g
-4
25 339 L
250
295
o 8.0 & 3.0
EVT No EVT EVT No EVT
Baseline 6-Month
Follow-up

Vedantham et al, NEJM 2026; DOI: 10.1056/NEJM0a2519001
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Post-thrombotic syndrome {3 o,

Prave ntion des PTS A position paper from European Society of Vascular

Medicine

Beste Pravention des PTS 2 Thrombose vermeiden 1!

 Konservativ * Interventionell-chirurgisch
 Kompressionstherapie  Katheter-basierte
° Fruh begonnen und ThrombEktomiE/'Lyse +/'
Dauer gemiss Venenstenting bei

selektionierten Patienten mit

Symptomen
ilio-femoraler TVT

* DOAK > VKA

" A SGUM

W Visona et al, VASA 2021;50(5):331-340 SSUM




ZUSAMMENFASSUNG PTS

* PTS haufigste Langzeitkomplikation nach TVT

 Evaluation mittels Villalta Score

* Duplexuntersuchung essentiell

* Postthrombotische Veranderungen mit Reflux
und Obstruktionen

* Beste PTS Pravention ist Vermeidung von TVT

§ "B SGUM
¥ ol 25UM
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2) Rezidiv-Thrombose



Klassifikation gemass Rezidivrisiko

Estimated risk for long-term

recurrence?

Intermediate (3—8% per year)

Risk factor category
for index PEP

Transient or reversible factors
associated with <I0-fold increased risk
for first (index) VTE

Non-malignant persistent risk factors

No identifiable risk factor

Examples®

* Minor surgery (general anaesthesia for <30 min)
» Admission to hospital for <3 days with an acute illness
*» Oestrogen therapy/contraception
* Pregnancy or puerperium
* Confined to bed out of hospital for 23 days with
an acute illness

* Leg injury (without fracture) associated with reduced
mobility for =3 days
* Long-haul flight

* Inflammatory bowel disease
+ Active autoimmune disease

©ESC 2019

‘m Konstantinides et al, 2019 ESC Guidelines for the diagnosis and management of acute PE; EHJ

2019

~ B SGUM
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«ldiopathische» VTE

Rezidivrisiko gemass Lokalisation und Geschlecht

Localisation Sex
~ 1001 100 A
o Initial event Sex
X
a(_f’ e -—-- Distal 75 — =|Male
o — — Proximal —— Female
[0
é 50 - —| 50 1 — e
o T el il

o

[} = -
£ 251 25 1 PR 2
S 7 -
= /
O 0 4 0 4

0 5 10 15 20 0 5 10 15 20

Years after anticoagulation Years after anticoagulation
7 M
Kyrle PA et al, ] Thromb Haemost 2016; 14: 1-8 J SGU
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Idiopathische VTE

Rezidivrisiko semaics Rescidualthromhose ?

Prognostic significance of residual venous obstruction in patients with
treated unprovoked deep vein thrombosis

A patient-level meta-analysis

Variables Adjusted HR  P-value

for recurrent

VTE (95% Cl)
RVO 132 0.015 What does this paper add?
(I THEAE g {IEGaEsS) e In this patient-level meta-analysis, after adjusting for con-
‘?991 . 11-0010 - 0.006 founders, RVO was found to be a weak overall predictor for recur-
(for 1-year increase) (1.00-1.02) rent VTE after unprovked DVT.
sex 1.49 <0.001 e The association between RVO and recurrent VTE was stronger if
(male vs female) (1.2-1.84)

- - - RVO was detected early (3 months) after DVT.

Anticoagulation duration before RVO 1.00 0.783 s i
(for 1-day increase) (1.00-1.00) e RVO could be useful when stratifying the risk for recurrent VTE
Anticoagulation continuation after RVO 1.08 0712 after unprO\Iroked DYT. RVO should be considered in the context of
(yes vs no) (0.73-159) other putative predictors of recurrent VTE.

Cl, confidence interval; HR, hazard ratio; RVO, residual venous obstruction;
VTE, venous thromboembolism.

Donadini MP et al, Thromb Haemost 2014;111:172-9
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Diagnose einer Rezidivthrombose ?

Nach TVT sind erneute Beinbeschwerden haufig

DD: Rezidivthrombose, Exazerbation eines PTS, andere
Probleme...

Akurate Diagnose einer Rezidivthrombose sehr wichtig
- (Langzeit-) Antikoagulation vs keine Antikoagulation

- Diagnostik fiir samtliche Techniken erschwert, nur
sehr wenige Studien haben diagnostische Strategien flir
die Rezidivthrombose untersucht

, " A SGUM
¥ ol 25UM




Diagnose einer Rezidivthrombose ?
CHEST Supplement

ANTITHROMBOTIC THERAPY AND PREVENTION OF THROMBOSIS, 9TH ED: ACCP GUIDELINES

Diagnosis of DVT

Antithrombotic Therapy and Prevention of Thrombosis,
9th ed: American College of Chest Physicians
Evidence-Based Clinical Practice Guidelines

Shannon M. Bates, MDCM: Roman ]rr('.s-('hfc(’, MD:; Scott M. Stevens, MD:

Steve Goodacre, MBChB. PhD; Philip S. Wells, MD; Matthew D. Stevenson, PhD:

Clive Kearon, MD, PhD: Holger |. Schunemann, MD, PhD, FCCP; Mark Crowther, MD:
Stephen G. Pauker, MD; Regina Makdissi, MD: and Gordon H. Guyatt, MD, FCCP

)
Bates et al. CHEST 2012;141(2)(Suppl):e351S-e418S % ggg:




Diagnose einer Rezidivthrombose ?

Phlebographie

* Friher “Gold standard” fur initiale TVT, aber
limitiert bei Patienten mit vorgangiger TVT:

* Rezidivthrombose ausgeschlossen bei normaler
Phlebographie, aber nicht bestatigt bei Fullungsdefekt

(DD: Rezidivthrombose, Residualthrombose, schlechte
Phlebographie...)

)
g;_n Bates et al. CHEST 2012;141(2)(Suppl):e351S-e418S % ggg:




Diagnose einer Rezidivthrombose ?

Ultraschall

* Problem: Postthrombotische

Venenveranderungen 1 Jahr nach TVT in >50% der
Patienten

e Kollateralen kbnnen mit Leitvenen verwechselt werden

e Aber: Durchmesser des residuellen Thrombose
nimmt im Verlauf ab?

®* >50% wahrend der ersten 3 Monate Behandlung

)
!_._gz !Prandoni, Circulation 1993:88;1730-5 > ggﬂ:
1T 1Tl . 1l




Diagnose einer Rezidivthrombose ?
Kompressionsultraschall  .ouvon remoraL vem

CUMULATIVE PROPORTION NORMALIZING
10 16

Residual lumen (mm.)

0.76

10H

0.26

] 3 6 ) months 12 S

FIG 1. Graph showing cumulative incidence of normalized -
compression ultrasound test results separately for the common 0
femoral and the popliteal veins. o 1 3 6

)
!Fn Prandoni, Circulation 1993:88;1730-5 % ggﬂu
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Diagnose einer Rezidivthrombose ?

Kompressionsultraschall

Eine Rezidivthrombose wird diagnostiziert wenn

e vorher nicht betroffene Segmente bei der aktuellen
Untersuchung pathologisch verandert sind, oder

* ein vorher dokumentierter Residualthrombus um 22 mm
(schlechte interoberver agreement!, 24mm Zunahme besser?)
zugenommen hat

—>Vorgdngiger (genauer) Befund bendtigt...

* Serieller Kompressionsultraschall moglicherweise die beste
Strategie?

‘FR 1Linkins et al, Thromb Res 2006; 117: 241-247; 2Prandoni, Thromb Haemost 2002:88;402 % SGUM
— 3Le Gal et al. ) Thromb Haemost 2009: 7; 752-9 SSUM




Diagnose einer Rezidivthrombose ?

Kompressionsultraschall

Vorbefund mit Aktueller Befund
Residual- mit Zunahme des
thrombus Thrombus

Ohne
Kompression

8mm
Mit 3mm
Kompression @

- Rezidivthrombose!

!%FR Prandoni, Thromb Haemost 2002:88;402
——E E 1|
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Ultraschall

=

Post-thrombotische

Veréiinderungen Rezidiv-TVT

Figure 3. Acute DVT, chronic postthrombotic change, and recurrent DVT.

Long-axis sonograms of the left popliteal vein. A, Acute DVT. The vein contains heterogeneous acute DVT (*). B, Chronic post-
thrombotic change. The patient returned the following year for swelling. The intraluminal material is smaller and flat (between
arrows). The lumen is partially reconstituted because of retraction (*). C, Recurrent DVT. The patient returned the following
year with swelling. A long-axis color Doppler image shows an intraluminal filling defect with no flow in the vein (*). The new
acute DVT distends the vein (between arrows). The changes in size and absence of flow are new findings typical of acute DVT
that has recurred at the site of prior scarring. DVT indicates deep venous thrombosis.

Needleman et al; Circulation. 2018;137:1505-1515

" A SGUM
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Diagnose einer Rezidivthrombose ?

Vortest-Wahrscheinlichkeit

* Der “modifizierte” Wells score? gibt 1 Punkt fur “history of
previous VTE”, wurde aber nicht explizit bei Patienten mit V.a.
Rezidivthrombose validiert

)
‘Fﬂ 1Wells, NEJM 2003;349:1227-35 % SGUM




Diagnose einer Rezidivthrombose ?

D-Dimere

* Bei den meisten Patienten normalisieren sich die D-Dimere wahrend der
ersten 3 Monaten Behandlung

* Verschiedene Management Studien mit D-Dimeren alleine oder in
Kombination mit KUS oder Evaluation der Vortestwahrscheinlichkeit :

- negative D-Dimere alleine oder in Kombination hilfreich
zum Ausschluss einer Rezidivthrombosel-2

MR- oder CT-Phlebographie

* MR-Phlebographie moglicherweise hilfreich zur Bestimmung des
Thrombusalter? und bezlglich der Beurteilung der Umgehungskreislaufe

‘FR Prandoni et al, ) Thromb Haemost 2007:5;1076; 2Rathbun et al, Ann Intern Med % SGUM

m——

—— 2004;141:839-45; 3Arnoldussen et al, Phlebology 2013;28 Suppl 1: 169-175. SSUM




ORGINAL ARTICLE jﬂ“

Safety of using the combination of the Wells rule and D-dimer
test for excluding acute recurrent ipsilateral deep vein

thrombosis
Conclusion:
Essentials Although sensitivity of the (modified) Wells rule in
] ] ] combination with D-dimer testing was sufficient as
* The diagnostic management of recurrent deep vein predefined in the Theia study protocol, we observed a
thrombosis (DVT) is challenging. 6.1% diagnostic failure rate. Importantly, the

combination of an unlikely clinical decision rule (CDR)
. ) and normal D-dimer test was only present in 21%
and D-dimer test in suspected recurrent DVT. (14%) of patients when using the (modified) Wells rule

* The Wells rule combined with a D-dimer test had a fail- Our data do not support routine assessment of CDR
ure rate of 6.1% (95% confidence interval 1.3%-18%). and D-dimer in the diagnostic workup of suspected
recurrent (ipsilateral) DVT. Based on the results of our

analysis we suggest imaging in all patients with
suspected recurrent (ipsilateral) DVT starting with
CUS and a MRDTI scan in patients with an abnormal or
inconclusive CUS result.

* We studied the diagnostic accuracy of the Wells rule

* Our findings do not support routinely use of the Wells

rule and D-dimer test in this setting.

)
!ﬂm van Dam et al; ) Thromb Haemost. 2020;18:2341-2348. % gggm




M) Check for upda

MR Direct Thrombus Imaging Potential applicstions

Regular Article

CLINICAL TRIALS AND OBSERVATIONS

Magnetic resonance imaging for diagnosis of recurrent
ipsilateral deep vein thrombosis

> Magnetic resonance direct thrombus imaging

(MRDTI), a technique without intravenous contrast
and with a 10-minute acquisition time

Figure 3. Coronal MRDTI images from 3 study patients.
{A) MROTI negative for DVT with symmatric low signal
intensty in both poplteal veins, despite an mcompress
ble popliteal vein in the left leg upon CUS. (B) Asym
metncal high signal intensity in the left popliteal vein
diagnostic of acute recutrent DVT of the left leg (arrow).
(C) Asymmetrical high signal intensity in the right great

saphenous vein diagnostic for acute thrombeophlebitis,

but not DVT, in the right leg (arrow)

" A SGUM

!“;,FR van Dam et al, Blood. 2020;135(16):1377-1385 SSUM
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Guidelines ?

Circulation

CONSENSUS REPORT

Ultrasound for Lower Extremity Deep

Venous Thrombosis

Multidisciplinary Recommendations From the Society
of Radiologists in Ultrasound Consensus Conference

Recommendation

Equivocal ultrasound findings may require serial
imaging after 1 to 3 and 7 to 10 days to determine
if there are any acute changes that would indicate
recurrent DVT. D-dimer may also be helpful to estab-
lish if recurrent DVT is present.

Complete

e
S5 8
O o
N
© O
S
E a
|
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S2k-Leitlinie zur Diagnostik
und Therapie der Venenthrombose
und der Lungenembolie QG/A

‘ B
L v
duplex-unterstiitzter vollsténdiger
Kompressionsultraschall {dv-KUS)
RezTVT nicht auszuschlieRen RezTVT bestatigt
RezTVT ausgeschlossen Thrombusnachweis chne Vorbefund baw. Thrembusnachweis in zuvor freien Venen bzw.
alle Venensegmente kamprimierbar Zunahme der Restthrombusdicke 2-3 mm Zunahme der Restthrembusdicke 2 4 mm
, Klinische Wahrscheinlichkeit (z.B. Wells-Score)
Evtl ré I e plus D-Dimer-Testung
d M R D T I Wrize Wahrscheinlichkeit hohe wahrscheinlichkeit hohe Wahrscheinlichkeit
u und D-Dimere negativ oder D-Dimere positiv und D-Dimere positiv
B . B [diskrepantes Ergebnis)
.“—‘—\.
keine Therapie ‘ keine Antikoagulation J Antikoagulation ] Therapie
L J | )
unverénderter Befund-
Befund énderung

Abb. 2.4: Diagnose-Algorithmus bei Verdacht auf Rezidivthrombose

~ B SGUM

‘_-.F_R Linnemann et al, Deutsche S2k-Leitlinien 2023; AWMPF-Register Nr. 065/002 SSUM




S2k-Leitlinie zur Diagnostik
und Therapie der Venenthrombose '
und der Lungenembolie

Empfehlung 2.11

Deutsche Gesellschaft fiir Angiologie
Gesellschaft fiir GefaRmedizin e.V.

Bei klinischem Verdacht auf eine ipsilaterale Rezidivthrombose soll ein Thromboserezidiv als
gesichert angesehen werden, wenn Thromben in vendsen GefdRabschnitten nachgewiesen
werden, die nicht von der Erstthrombose betroffen waren oder fir die zwischenzeitlich eine
vollstandige Rekanalisation dokumentiert wurde. (Empfehlungsstarke: 11, starker Konsens)

Eine proximale Rezidivthrombose sollte auch dann als gesichert angenommen werden, wenn die
(Rest-)Thrombusdicke in der femoropoplitealen Strombahn im Vergleich zur letzten
Voruntersuchung um mehr als 4 mm zugenommen hat. (Empfehiungsstarke: {1, starker Konsens)

Empfehlung 2.12

Bei Verdacht auf eine ipsilaterale Rezidivthrombose sollen die bildgebenden Befunde der
vorausgegangenen Thrombose bzw. der letzten Verlaufsbeurteilung zur Diagnose eines
Thromboserezidivs mit herangezogen werden. (Empfehiungsstéarke: 111, starker Konsens)

Besteht Unsicherheit dartiber, ob eine residuelle oder akute Venenthrombose vorliegt, sollte eine
kurzfristige Verlaufskontrolle von Klinik, Sonografie und D-Dimeren erfolgen, um aus der Dynamik
der Befunde Ruckschlisse auf das Thrombosealter zu ziehen. (Empfehlungsstarke: 1, starker
Konsens)

Alternativ kann zur Bestimmung des Thrombusalters die Magnetresonanz-Venografie (z.B. MR
direct thrombus imaging) eingesetzt werden. (Empfehlungsstérke: <, starker Konsens)

" A SGUM

‘FR Linnemann et al, Deutsche S2k-Leitlinien 2023; AWMPF-Register Nr. 065/002 SSUM




* Rezidivthrombosen je nach Risikosituation
haufig, jedoch schwieriger zu diagnostizieren
* Eine genaue Duplex-Dokumentation (z.B. vor

Absetzten der Antikoagulation) wesentlich, um
Rezidivthrombosen einfacher zu erkennen

§ "8 SGUM
¥ ol 25UM
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