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State of the Art

Benefici Attesi

Dispositivo per infusione
Facilità di gestione
Comfort
Impatto Estetico
Durabilità
Costi

Basso rischio di eventi avversi

Rischio Zero!



State of the Art

Who, When, What, Where, Why and How



Who – Operatori coinvolti



When – Indicazioni all’impianto



When – Indicazioni all’impianto



What – Quale dispositivo



The Vein’s Choice: Five Criteria

1 – Vein’s Diameter
2 – Vein’s Depht
3 – Collapsability during inspiration
4 – Compression by the artery or pathological structures
5 – Contiguity with the pleura

The Easiest means the Safest place for veni-puncture

Where – Quale sito di venipuntura



1. Mid neck – IJV / CA
2. Lower neck – Lower IJV (valve) + SA
3. Tilting – BCV
4. Lateralization – SV and SA (more laterally)
5. Below clavicula (lateral 1/3) – AV+cephalic / AA 

(short axis)
6. Anticlockwise rotation – AV (long axis)

In case of Chest-PORT
Rapid

Central
Vein

Assessment

Where

Spencer TR, Pittiruti M. Rapid Central Vein Assessment (RaCeVA): A systematic, standardized approach for ultrasound
assessment before central venous catheterization. J Vasc Access. 2019 May;20(3):239-249.



1. Cephalic vein at the antecubital fossa
2. Artery and brachial veins and of the confluence

between the antecubital vein and basilic vein
3. Basilic vein in the bicipital-humeral groove
4. Nerve-vascular bundle of the arm
5. Cephalic vein over the biceps muscle
6. Axillary vein in the infraclavicular area
7. Internal jugular, the subclavian, and the brachio-

cephalic vein in the supraclavicular area 

In case of PICC-Port
Rapid

Peripherally
Vein

Assessment

Where

Brescia F, et al. The SIP protocol update: Eight strategies, incorporating Rapid Peripheral Vein Assessment (RaPeVA), to minimize complications
associated with peripherally inserted central catheter insertion. J Vasc Access. 2022 May 27:11297298221099838.



In case of Femoral PORT
Rapid

Femoral
Vein

Assessment

Brescia et al. 5

Step 2
Placing the CFV in SA view in the center of the probe and 
making a 90° rotation of the probe it is possible to switch 
to a visualization of the transition between CFV and exter-
nal iliac vein (EIV) in LA (Figure 5(a)).

This visualization allows to assess the longitudinal axis 
of the veins and its course; losing the panoramic view of the 
transversal scan, it is not possible to evaluate the relation-
ships of the vessel with the surrounding vascular and nerv-
ous structures. In this step it is possible to proceed with a US 
guided venipuncture of the CFV or of the EIV (i.e. before or 
after the ligament) with LA/IP approach (Figure 5(b)).

Step 3
After a new rotation of the probe by 90° to return to a SA 
view, moving the probe caudally, we come to the next step, 
that is, the visualization of CFA, CFV and saphenous vein 
(SV), in SA view (Figure 6).

Step 4
The evaluation of the vascular structures continues sliding 
the probe downward, far from the groin, still in a trans-
verse view. In step 4, the probe visualizes the superficial 

femoral artery (SFA), the deep femoral artery (DFA) and 
the CFV, all in SA (Figure 7).

Step 5
From step 4, moving the probe even more caudally, it is 
possible to visualize simultaneously the SFA, the DFA, 
the superficial femoral vein (SFV), and the deep femoral 
vein (DFV), all in SA (Figure 8). The SFV and the DFV 
are located in a slightly deeper plane than the correspond-
ing arteries.

Step 6
From the position described in step 5, the probe slides cau-
dally, toward mid-thigh. At this level it is possible to visu-
alize the SFA and the SFV in SA. The artery is usually 
located immediately above the vein, so that a SA/OOP 
approach might be unpractical (Figure 9).

Step 7
From the position described instep 6, performing a 45° 
rotation of the probe, it is possible to obtain an OA view of 
the same vascular structures described in the previous step, 
SFA and SFV (Figure 10(a)). This the ideal position for 

Figure 4. Step 1: (a) visualization of common femoral artery (CFA) and common femoral vein (CFV) in short axis, at the inguinal 
ligament level, and (b) US guided venipuncture of common femoral vein (CFV) in short axis out-of-plane (SA-OP) technique.
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performing an US guided venipuncture of the SFV with an 
OA/IP approach (Figure 10(b)).

Conclusion
The use of ultrasound in vascular access has clear evidence 
of efficacy for both venous and arterial cannulation. In all 

phases of venous cannulation procedures, a correct use of 
ultrasound allows to improve the performance of the pro-
cedures, making them safer, faster, and more effective. The 
advantages of ultrasound are not exclusive to the proce-
dural phase but accompany the performance of all proce-
dures from preliminary assessment to early identification 
of puncture-related complications.

Figure 5. Step 2: (a) visualization of the common femoral vein (CFV) and external iliac vein in long axis, and (b) US guided 
venipuncture of common femoral vein (CFV) or external iliac vein in long axis in-plane (LA-IP) technique.

Figure 6. Step 3 visualization of the common femoral artery (CFA), common femoral vein (CFV) and saphenous vein (SV), in short axis.
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performing an US guided venipuncture of the SFV with an 
OA/IP approach (Figure 10(b)).
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The preliminary ultrasound evaluation of the vessels 
allows to evaluate the venous patrimony, the depth and 
size of the veins, the presence of any physiological anoma-
lies or pathological alterations, as well as the relationships 
with other nearby arterial or nervous structures. Therefore, 
a well performed preliminary ultrasound evaluation allows 
to choose the appropriate vein also in consideration of an 
adequate exit site location.

The RaFeVA protocol is a rapid and effective tool for a 
systematic ultrasound evaluation of the veins at different 
levels of the lower limb, from the groin to the middle of the 
thigh, with the aim of choosing the best approach and the 

best location for positioning of different types of FICC: 
not tunneled FICCs with exit-site at the groin (venipunc-
ture of the CFV); tunneled FICCs with exit-site at mid 
thigh or in the abdominal area (venipuncture of CFV + 
tunneling); not tunneled FICC with exit-site at mid thigh 
(venipuncture of SFV).

While the first option will be ideal for emergency cen-
tral venous device and for short term dialysis catheters, the 
second and the third option will be appropriate for all other 
non-emergency clinical situations that may require a fem-
oral access (often, because of superior vena cava obstruc-
tion), but only for a short-medium period of time. Long 

Figure 7. Step 4 visualization of the superficial femoral artery (SFA), the deep femoral artery (DFA) and the common femoral vein 
(CVF), in short axis.

Figure 8. Step 5 visualization of the superficial femoral artery (SFA), the deep femoral artery (DFA), the superficial femoral vein 
(SFV), and the deep femoral vein (DFV), in short axis.
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Figure 9. Step 6 visualization of the superficial femoral artery (SFA) and the superficial femoral vein (SFV), in short axis.

Figure 10. Step 7: (a) visualization of superficial femoral artery (SFA) and superficial femoral vein (SFV) in oblique-axis, and (b) US 
guided venipuncture of the superficial femoral vein in an oblique axis in-plane (OA-IP) technique.
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Figure 9. Step 6 visualization of the superficial femoral artery (SFA) and the superficial femoral vein (SFV), in short axis.

Figure 10. Step 7: (a) visualization of superficial femoral artery (SFA) and superficial femoral vein (SFV) in oblique-axis, and (b) US 
guided venipuncture of the superficial femoral vein in an oblique axis in-plane (OA-IP) technique.

1. Common Femoral Vein Short Axis
2. Common Femoral Vein Long Axis
3. Saphenous vein
4. CFV – Superficial and Deep Fem. Artery
5. Superficial and Deep Fem. Artery and Vein
6. Superficial Fem. Artery and Vein - Short Axis
7. Short Axis – Oblique Axis

Brescia F, et al. Rapid Femoral Vein Assessment (RaFeVA): A systematic protocol for ultrasound evaluation of the veins of the 
lower limb, so to optimize the insertion of femorally inserted central catheters. J Vasc Access. 2021 Nov;22(6):863-872.

Where



Where – Chest Port

https://gavecelt.it/nuovo/sites/default/files/uploads/Raccomandazioni%20GAVeCeLT%202021%20-%20v.2.0.pdf



Where

https://gavecelt.it/nuovo/sites/default/files/uploads/Raccomandazioni%20GAVeCeLT%202021%20-%20v.2.0.pdf
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Introduction

Background and rationale
Overwhelming and compelling evidence has proved that 
ultrasound guidance (USG) represents the safest technique 
for central venous access.1,2 For this reason, USG has been 
increasingly adopted in clinical practice in the last 20 years 
for target vessel visualization and real-time venipuncture 
to minimize early and late complications and increase the 
success rate during vascular cannulation.1,2

In the supraclavicular area, USG allows a safe puncture 
of the internal and external jugular veins, the subclavian 
vein, and the brachiocephalic vein. In the infraclavicular 
area, ultrasound (US) imaging allows to visualize and 
puncture the cephalic vein at the thorax and the axillary 
vein (AxV) in its final tract. Since the transition between 
the axillary and the subclavian vein is located at the exter-
nal margin of the first rib, the subclavian vein is usually 
difficult to visualize in the infraclavicular area, being hid-
den by the clavicle, but easily visualized with a supraclav-
icular view.3 A preprocedural US assessment of all eligible 
central veins is mandatory to document patency and evalu-
ate size, location, and possible vein abnormalities, thus 
choosing the safest and the most appropriate vein for can-
nulation. At the same time, surrounding structures are also 
visualized and evaluated. Preprocedural assessment is best 
performed using the Rapid Central Vein Assessment 
(RaCeVA), which provides a systematic US evaluation of 
the veins in the supraclavicular and the infraclavicular area 
(internal and external jugular veins, subclavian vein, bra-
chiocephalic vein, AxV, and cephalic vein at the thorax) on 
both sides.4–8

In the recent years, the implementation of USG in ves-
sel catheterization has led to renewed interest in central 
venous access via the AxV.9 The AxV derives from the 
merging of the basilica and the brachial veins in the upper 
arm; in the chest, it runs along the lateral edge of the major 
pectoral muscle up to the external margin of the first rib. In 
its final tract, the average diameter of the AxV ranges 
between 0.84 and 1.23 cm, and its depth ranges between 
1.01 and 2.24 cm from the skin.3 The dimensions and the 

location of the vein are different during its trajectory. 
Approaching the clavicle, its internal diameter increases 
and the distance from the axillary artery and the thoracic 
wall decreases.10,11 Some studies have shown the positive 
influence of the abduction of the arm on the diameter of 
the AxV.12,13

Currently, there are two major techniques for USG AxV 
cannulation: the short axis + out-of-plane technique 
(SA + OP) and the long axis + in-plane technique 
(LA + IP).14 Each of these techniques has advantages and 
disadvantages. The SA-OP technique combines the advan-
tages of the short-axis (SA) view, which yields an appro-
priate panoramic view of the nerve-vascular bundle 
(axillary artery, nerves of brachial plexus), with the disad-
vantage of the “out-of-plane” (OP) puncture technique, 
which mainly consists in the difficulty to follow the needle 
tip (Figure 1). Using the SA-OP technique, the operator 
may inadvertently visualize a part of the needle shaft mis-
interpreting it as the tip of the needle.15 On the other hand, 
the LA-IP technique combines the advantages of the “in-
plane” (IP) puncture which allows better visualization of 
the needle tip and shaft trajectory, with the disadvantages 
of the long-axis (LA) view which does not allow a pano-
ramic view of the nerve-vascular bundle (Figure 2). Using 
the LA-IP technique, the operator may inadvertently visu-
alize and/or puncture the accompanying artery.

Vascular US techniques include also the oblique-axis 
(OA) view, which is obtained by initially locating the ves-
sel in the SA and then rotating the probe to almost halfway 
between the SA and LA views (Figure 3). This OA 
approach visualizes the AxV, the axillary artery, the nerves, 
and the other surrounding structures, making it possible to 
perform a safe IP puncture at the same time (Figure 4). The 
OA + IP technique combines the advantages of the pano-
ramic view with the optimal visualization of the needle tip 
and shaft trajectory obtained during the IP puncture.

Objective
The goal of our study was to evaluate retrospectively the 
feasibility and safety of the IP puncture of the AxV visual-
ized in its OA.

Figure 1.  Short-axis + out-of-plane technique (SA-OP).



https://gavecelt.it/nuovo/sites/default/files/uploads/Raccomandazioni%20GAVeCeLT%202021%20-%20v.2.0.pdf

Where – Chest Port



Where – Chest Port



Matsunari K, et al. Influence of venipuncture point and port chamber site on the risk of catheter fracture in right internal
jugular port placements. J Vasc Access. 2019 Nov;20(6):666-671.

Lower risk of catheter fracture
when:

Gentle catheter curve 
(close to 90° angle) 

Venipuncture as close to 
the clavicle as possible
(less than 3cm) 



Chest to Arm PORT

Annetta MG, et al. Chest-to-arm tunneling: A novel technique for medium/long term venous access devices. J Vasc Access. 
2021 Jun 19:11297298211026825.



Where – PICC-Port

https://gavecelt.it/nuovo/sites/default/files/uploads/Raccomandazioni%20GAVeCeLT%202021%20-%20v.2.0.pdf



Where – PICC-Port

https://gavecelt.it/nuovo/sites/default/files/uploads/Raccomandazioni%20GAVeCeLT%202021%20-%20v.2.0.pdf

Dawson RB. PICC Zone Insertion MethodTM(ZIMTM): a systematic approach to determine the ideal
insertion site for PICCs in the upper arm. J Assoc Vasc Access 2011; 16(3): 156–165. 



Why and How to implant



Why and How to implant



Why and 
How to implant

https://gavecelt.it/nuovo/sites/default/files/uploads/Raccomandazioni%20GAVeCeLT%202021%20-%20v.2.0.pdf

Bertoglio S, et al. PICC-PORT totally implantable vascular access device in breast cancer patients undergoing chemotherapy. 
J Vasc Access. 2020 Jul;21(4):460-466.
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Bertoglio S, et al. PICC-PORT totally implantable vascular access device in breast cancer patients undergoing chemotherapy. 
J Vasc Access. 2020 Jul;21(4):460-466.

Greca A, et al. ECHOTIP: A structured protocol for ultrasound-based tip navigation and tip location 
during placement of central venous access devices in adult patients. J Vasc Access. 2021 Sep 

8:11297298211044325.



Why and 
How to implant
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PICC-Port (supposed) advantages

• It’s a Periphically Inserted Centrally Catheter
• Port-Pocket on arm, far from airways secretion and neck’s bacteria



Why and How to implant

Bertoglio S, et al. PICC-PORT totally implantable vascular access device in breast cancer patients undergoing chemotherapy. J
Vasc Access. 2020 Jul;21(4):460-466.



Bertoglio S, et al. A multicenter retrospective study on 4480 implanted PICC-ports: A GAVeCeLT project. J Vasc Access. 2022 
Jan 17:11297298211067683.



Why and How to implant – Chest Port

https://gavecelt.it/nuovo/sites/default/files/uploads/Raccomandazioni%20GAVeCeLT%202021%20-%20v.2.0.pdf



Why and How to implant – Chest Port
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Why and How to implant – Chest Port
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Why and How to implant – Chest Port

https://gavecelt.it/nuovo/sites/default/files/uploads/Raccomandazioni%20GAVeCeLT%202021%20-%20v.2.0.pdf



Flushing interval

Standard 
(≤ 4 weeks)

Longer 
(> 4 weeks)vs



Flushing interval

Xiong ZY, Zhou HM, Li SY. Prolonged flushing and locking interval for totally implantable vascular access device: A systematic
review and meta-analysis. J Vasc Access. 2021 Nov;22(6):969-978.



What does ”State of the art (2022 update)” means?

Who – Medical Doctors and/or Nurse involved must be trained in the 
subject
When – to choose an implanted device when needed
What – To choose the optimal PORT device for the single patient needs
Where – to be wise when choosing the venipunture- and pocket-site
Why – to choose Picc-PORT vs Chest-PORT
How – bundle for implant



Marginal Gain Theory

Patients’ outcome!



Training Program - The Kirkpatrik model 

Device-related patients’ outcome

Real life Bundle adoption

Knowledge and Skill improvement

Participants’reaction so to 
improve the training program




