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In general population the reported incidence of CRT varies from around 5%, by considering only
symptomatic events, up to an overall rate of 30%. 

The incidence of clinically overt UL-DVT related to CVCs has been reported to vary between
0.3% and 28.3%. 

The incidence of CVC-related UL-DVT screened by venography reportedly varies between
27% and 66%.



Thrombotic complications appear to be more 
significant with PICC and to occur early after 

catheterization. 

Phlebitic complications accounted for premature 
catheter removal in approximately 6% of PICC. 

Finally, prospective data suggest that approximately
40% of PICC will have to be removed before

completion of therapy, possibly more often and 
earlier than CVC.

PICC show a high risk of 
thrombosisi in cancer

and intensive care unit
patients



CRT a real scarecrow?

ØConfusion between fibroblastic sheath and asymptomatic CRT

ØConfusion between asymptomatic and symptomatic CRT

ØSeveral devices included

ØDifferent study population

ØSeveral techniques included



CRT

Catheter-related thrombosis occurs as a consequence of endothelial damage:

Ø From endothelial damage at the site of venipuncture
ØAs the consequence of thraumatism of the catheter against the vein wall
ØAs the effect of a mechanical trauma of the catheter (and specially the catheter tip) against the 

venous wall
ØAs the result of a chemical injury to the endothelium



Catheter-related thrombosis (CRT), 

Appearance of a thrombus on the vascular wall, most frequently 
where the endothelium has been damaged at the catheter 

introduction site and/or where the contact between vein wall  and 
catheter is traumatic.



Early-CRT 
(with-in 30 days from implantation) 

Late-CRT 
(beyon 30 days from implantation)
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Appropriata scelta della vena

The use of Ultrasound has a 
significantly favorable impact 

on the infectious and 
thrombotic risk related to the 

implantation of VAD
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ECG intracavitario
Ecografia intraprocedurale
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The risk of thrombosis is related to
the ratio between the diameter of the vein

(visible only with the echo) 
and the diameter of the catheter
(which is decided by the operator)

IN ORDER TO REDUCE THE RISK OF 
CRT, THE OUTER DIAMETER OF THE 

CATHETER SHOULD NOT EXCEED 1/3 
OF THE INNER DIAMETER OF THE 

VEIN
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Minimo trauma durante la venipuntura

Kit da microintroduzione:
Ago 21 G ecogenico
Guida soft straight 0,018
Microintroduttore 3,5 Fr



Fissaggio appropriato -
Stabilizzare il catetere

Un VAD mobile è piu incline al trauma meccanico sulla parete della vena nel sito di venipuntura
E’ ormai dimostrato che ogni strategia

che stabilizzi il catetere alla sua

insorgenza riduce il rischio di

infezione e trombosi. Ciò vale per tutti

i cateteri sia periferici che centrali
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DAV EXPERT

Metanalisi rischio di trombosi 
sintomatica <3%

Rischio non 
aumentato in 

PICC di piccolo 
e singolo lume 



The absolute risk of deep vein thrombosis was
calculated to 2.3% and 3.9% for smaller diameter

peripherally
inserted central catheters and centrally inserted

central catheters, respectively. 
On average, peripherally inserted central

catheter patients had 11.6 more catheter days than
centrally inserted central catheter patients (p = 

0.064).

CVAD INSERTION SHOULD 
REFLECT ACTUAL

CLINICAL NEEDS, WITHOUT 
FEARING IATROGENIC 

COMPLICATIONS



Diagnosis

Diagnosis is easy, even without color doppler 
(use CUS = Compression UltraSonography), and training is minimal

If CRT is suspected, first step is US scan 
(with or without color doppler)



Treatment goals:

• Relieve the symptoms (usually within 48 hrs)
• Prevent the further growth of the thrombus
• Prevent pulmonary embolism
• Save the venous access device Estimated risk of symptomatic CRT vs. PE

CICC    0-2 %: low risk of pulmonary embolism
PICC    0-5 %: no risk of pulmonary embolism
FICC    5-15 %: high risk of pulmonary embolism

Use the VAD, if it works
Start anticoagulation by LMWH 100 units/kg/12hrs
Reconsider possible removal after 7-10 days of treatment with LMWH

Catheter should be removed in case of
Infected thrombus

Malposition of the tip
Irreversible occlusion of the lumen



Only if
CRT is at the tip, 

CRT onset is esteemed to be 
very recent (< 24 hrs) 





Unanswered issues

ØHow to manage asymptomatic/incidental thrombosis?
ØIs it useful to perform Doppler ultrasound before any CVC removal?
ØProphylaxis in high-risk patients?
ØDuration of treatment?
ØAny role for the use of oral anticoagulants?
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asymptomatic-CRT

Ultrasounds of 146 children determined a 21.9% incidence of acute CVC-related thrombosis. 
Two children were symptomatic. 

No radiological thrombosis extension or clinical embolization occurred at 2 year follow-up.

My suggestion is:
- Evaluation by a VAD expert
- Close follow-up for patients at low risk of progression
- Short treatment period for patients at high risk of progression



Oral anticoagulants?



Any role for the use of direct oral anticoagulants?



Oral direct
anticoagulants?



• Catheter removal is not indicated, if the catheter...
• is still useful
• is still well functioning
• its tip is properly located
• is not infected

• Indications for catheter removal are:
• Local symptoms worsening during treatment
• Catheter not useful and/or malpositioned and/or infected and/or malfunctioning

• Catheter removal should be performed:
• After at least 72h of treatment (PICCs and PICC-ports)
• After at least one week of treatment (CICCs, FICCs, chest-ports)
• Under US control

CRT-Take home messages (1)



• CRT is a pathophysiological phenomenon, quite inevitable during any venous
access procedure

• VAD experts can reduce CRT incidence by following existing protocols
• Only symptomatic CRT is clinically relevant and should be treated
• Asymptomatic CRT may be managed by close follow-up in low risk patients
• The main treatment for CRT is LMWH for at least 3 months, however DOAC 

appears to have similar efficacy and safety with higher patient compliance

Take home messages (2)
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