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Risk factors for CRT 

1 – the patient 

2 – the disease 

3 – the VAD 

4 – the insertion technique 



The role of the insertion technique 



Q2  Is there an ideal insertion technique for minimizing the risk? 
No  randomized trials had investigated the relationships between insertion 
techniques in the long term setting and central venous thrombosis rate 
 
Prospective, not randomized, studies had suggested a relationship between minimal 
insertion damage to vein wall, as obtained with US guidance, and low rate of 
subsequent thrombotic events.  
 
 
A lower-diameter catheter and a single lumen might be protective against the risk of 
central venous thrombosis. When the number of therapies demands a multiple-
lumen catheter, the number of lumens used should be minimized. 
 

Strength C Recommendation 

Strength B Recommendation 

The role of the insertion technique 



B grade recommendation 



Prevention of CRT 

Though CRT is basically a multifactorial phenomenon, a 
relevant number or risk factors are related to the VAD 
choice and to the insertion technique. 

 

Introducing an insertion bundle which optimize the 
insertion technique may reduce the risk of CRT. 



The GAVeCeLT insertion bundle for 
preventing CRT 

1.  Appropriate choice of the vein 

2.  Appropriate technique of venipuncture 

3.  Adequate position of the tip 

4.  Proper securement 



An insertion bundle for preventing 
CRT 

1.  Appropriate choice of the vein 



Avoid veins with obvious reduction of caliber  
due to intrinsic or extrinsic abnormalities 



As regards PICCs… 

Respect the current contraindications to PICC insertion: 

-  Avoid arms with previous axillary node dissection 

-  Avoid arms with reduced mobility due to neurological 
or orthopedic issues 

-  Avoid arms with venous thrombosis 

-  etc…… 



Left or right ? 

  Some evidence suggests that CICCs inserted on the 
right side may have less risk of CRT 

  Such evidence cannot be extended to PICCs 

Verso M et al. Enoxaparin for the prevention of venous thromboembolism 
associated with central vein catheter: a double-blind, placebo-controlled, 
randomized study in cancer patients (ETHICS Study). J Clin Oncol 2005, 
20;23(18):4057-62. 



Other insertion technique issues… 

In order to avoid the risk of venous thrombosis, this 
panel suggests that the external diameter of the catheter 
should not exceed 1/3 of the internal diameter of the 
vein. 



That’s maybe the most important 
factor 

Match the VAD caliber with the vein caliber: 

-  Inner vein diameter should be at least three times the 
catheter diameter 

-  Particularly important when dealing with small veins: 
-  PICCs in adult 

-  Any central VAD in children and neonate 

 





The Effect of Catheter to Vein Ratio on Blood Flow Rates in a 
 Simulated Model of Peripherally Inserted Central Catheters. 

Nifong, Chest 2011; 140(1):48-53 



Nifong TP & McDevitt T. CHEST Published online before print February 24, 2011 

 Venous stasis 

Catheter size relative to vein 
  size 



As regards PICCs: 

  3Fr PICCs = 9Fr (3mm) vein or larger 

  4Fr PICCs = 12Fr (4mm) vein or larger 

  5Fr PICCs = 15Fr (5mm) vein or larger 

  6Fr PICCs = 18Fr (6mm) vein or larger 

Catheter diameter (in Fr) should be equal or inferior to the 
vein diameter (in mm) 



The same is for VADs in children 
and neonates 



An insertion bundle for preventing 
CRT 

2. Appropriate technique of venipuncture 



No randomised trials have so far investigated the relationship 
between different insertion techniques in the long-term setting 
(percutaneous vs venous cut-down, US guided vs anatomic 
landmark techniques) and central venous thrombosis rate. 
 
Prospective studies suggest a relationship between minimal 
insertion damage to vein wall and low rate of thrombosis.  
  
Strength C Recommendation 

Q2 - Is there an ideal insertion 
technique for minimizing the risk? 



Use ultrasound ! 



Use ultrasound 

“… adoption of ultrasound guidance may have a 
significant favourable impact on the risk of 
catheter contamination and catheter related 
infection and on the risk of catheter related 
venous thrombosis” 

    (from SOR guidelines, 2008) 



Use Ultrasound ! 



Use microintroducer kits 

Always: for CICCs, PICCs, FICCs – both in adults and 
children 



An insertion bundle for preventing 
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3. Adequate position of the tip 



45.2  % 

19  % 

4.2 % 

1.5  % 

5.6  % 

Petersen Am J Surg 1999 
Luciani, Radiology 2001 
Puel, Cancer 2003 
Melina Verso, J Clin Oncol 
2003 
Caers, Support Care Cancer 
2005 





Q 5 
Which is the role of the 

position of the catheter tip?  

In many prospective studies, tip position emerged as the main 
independent prognostic factor for malfunction, thrombosis and 
reduced duration of the device. 
 
In oncology patients, the atrial-caval junction is apparently the 
optimal position of the catheter tip, as it minimizes the risk of 
central venous thrombotic events.   
 
Strength B Recommendation 





Q5 What is the role of tip position? 
UPDATE 

All new guidelines agree that an uncorrect tip 
position is a major risk factor for CRT 



As regards PICCs…. 

  Tip position is particularly critical during PICC 
insertion 

  Simple use of ‘landmark’ measurements results in high 
rates of tip malposition 

  Use of post-procedural x-ray results in accepting many 
‘sub-optimal’ tip positions 

  The current best practice is to use intra-cavitary EKG 
for real time, intraprocedural verification of the correct 
tip position 



Use intracavitary EKG ! 
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4. Proper securement 



Proper securement 

  A ‘mobile’ VAD is more prone to exert mechanical 
trauma on the vein wall at the puncture site. 

  This has been proven for CICCs (Timsit) and for PIVs 

  It is likely to be relevant also for PICCs 



Proper securement = multimodal 

1.  Proper choice of the exit site 

2.  Glue at the exit site 

3.  Sutureless device 
-  Adhesive to skin 

-  Anchored subcutaneously 

4.  Transparent dressing 



Proper choice of the exit site 

Maximal stabilization: 

 - midarm 

 - infraclavicular area 

 

Avoid exit site at midneck ! 



Proper choice of the exit site 

Maximal stabilization: 

 - midarm 



Proper choice of the exit site 

Maximal stabilization: 

 - infraclavicular area 



Glue 

Glue is great. 
-  Stops bleeding from the exit site 

-  Stabilizes the catheter 

-  Protects from bacterial contamination 

AND: 

-  It is inexpensive 

-  It has no contraindication 



Glue 



Sutureless devices 

  They should be used for any VAD 

  At present, three options: 
1.  Devices with skin adhesion 

2.  Devices ‘in-built’ in the dressing 

3.  Devices which are anchored subcutaneously 
  May be the most reliable for securing the VAD and 

preventing any movement 



Sutureless devices 

  Skin adhesion 



Sutureless devices 

  Included in the dressing 



Sutureless devices 

  Anchored subcutaneously 



Transparent dressing 

  Transparent dressings are to be preferred not 
only because protective against bacterial 
contamination, but also because of the catheter 
securement they offer 

 (see EPIC guidelines 2014) 



Tunneling? 

Tunneling has a potential role in reducing the risk of CRT: 

- It may allow to puncture a vein of appropriate caliber, 
even if in a site not ideal for dressing 

-  It may allow to obtain an ideal exit site in a proper 
location 

-  It may help in stabilizing the catheter 



Tunneled PICC in adult patient 



Tunneled FICC in adult 
patient 



Tunneled CICC in adult 
patient 



Tunneled CICC in a child 



Insertion-bundle to prevent CRT 

PICC insertion 



1) Proper choice of the vein 



2) US-guided venipuncture + 
microintroducer kit 



3) Intracavitary EKG for 
intraprocedural tip location 



4) Glue + sutureless device + 
transparent dressing 



Insertion-bundle to prevent CRT 

CICC insertion in a neonate 



1) Proper choice of the vein 



2) US-guided venipuncture + 
micro-introducer technique 



3) Tip verification by 
intracavitary EKG 



4) VAD securement: tunneling + glue + 
sutureless device + transparent dressing 



Does this bundle work ? 

89 PICCs  in ICU patients – CRT  3% 



Does this bundle work ? 

165 PICCs in cancer patients – CRT 0 % 



Does this bundle work ? 

269 PICCs in cancer patients – CRT 1.1 % 



Does this bundle work ? 

180 PICCs in cancer patients – CRT  0.5 % 



CONCLUSIONS 



Conclusions 

1) Catheter-related thrombosis should not be seen as a 
‘heaven-sent’, inevitable complication: most of the times, 
CRT is due to ‘bad choices’ of the clinician (inappropriate 
choice of the VAD and/or inappropriate insertion/
maintenance technique and/or inappropriate use of the 
VAD) 



Conclusions 

2) The philosophy of ‘targeting zero’ should be applied to 
ALL COMPLICATIONS: not only to infective 
complications, but also to insertion-related complications, 
lumen occlusion, VAD dislodgement, and – last but not 
least – catheter related thrombosis. 



Conclusions 

3) Prevention of CRT may be harder than infection 
prevention in some respects (we cannot control the 
patient’s predisposing factors; we might need 
pharmacological prevention) but it may be easier, too (as 
most of the iatrogenic factors favoring CRT can be 
prevented by a proper insertion bundle). 



Take home message 

This is the GAVeCeLT bundle for CRT prevention: 

1.  Proper choice of the vein 

2.  Minimal trauma during venipuncture 

3.  Appropriate tip location 

4.  Proper securement 

 

PLEASE, TRY THIS AT HOME … 





My venous access team… 



Thank you for your 
attention! 

 
mauropittiruti@me.com 


