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Abstract
In an increasingly complex clinical setting, long peripheral catheters (LPC) are rapidly gaining popularity and represent 
an effective option for the administration of medications and fluids, especially for patients with difficult venous access. 
However, inconsistencies in the literature, particularly regarding terminology and insertion techniques, have contributed 
to significant variability in clinical outcomes. To standardize and promote a safer and more effective insertion of these 
catheters, the Italian Group of Long-Term Venous Access Devices (GAVeCeLT) and the Italian Vascular Access Society 
(IVAS) have developed a six-step protocol that provides evidence-based recommendations. This insertion bundle—
named SILPeC (Safe Insertion of Long Peripheral Catheters—includes (1) pre-insertion assessment of the vein of the 
upper limbs, (2) insertion of the optimal site selection, (3) appropriate measures of asepsis, (4) ultrasound-guided 
puncture, (5) safe connection to infusion lines, and (6) proper device stabilization and appropriate protection of the 
exit site. Integrating the latest scientific evidence and clinical expertise, the SILPeC bundle provides a standardized 
and reproducible method for placement and maintenance of LPCs. This project complements the existing GAVeCeLT 
recommendations for other vascular access devices, contributing to safer and more consistent vascular access practices 
in both hospital and outpatient settings.
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Introduction

Intravenous therapy constitutes a fundamental component 
of pharmacological treatment for both hospitalized and 
outpatient populations. This route of administration facili-
tates the delivery of various medications, including antibi-
otics, hydration fluids, and chemotherapeutic agents. 
Nevertheless, it is associated with inherent risks. To miti-
gate these risks, clinicians use an array of devices with 
diverse features and indications, thereby ensuring the pre-
cise and safe delivery of prescribed therapies.

Among peripheral vascular access devices, a specific 
device has rapidly gained popularity and widespread adop-
tion owing to its simplicity, versatility, and safety profile: 
the long peripheral catheters (LPC).1 According to the 
nomenclature proposed by GloVANet (Global Vascular 
Access Network)/WoCoVA (World Congress of Vascular 
Access) in the NAVIGATE document,2 LPCs are defined 
as catheters measuring between 6 and 15 cm in length, 
intended for the administration of drugs compatible with 
the peripheral route for periods ranging from 1 to 4 weeks, 
with the distal tip located in a vein of the arm, before the 
axillary fold. Despite some discrepancies reported in the 
literature,3–5 these devices are generally not intended for 
use longer than 3 or 4 weeks.

LPCs are manufactured from diverse materials such as 
poly-ether bloc-amide (PEBA), polyurethane (PUR), and 
polyethylene (PE), and can be inserted using various tech-
niques: “catheter-over-needle” (as for short peripheral 
catheters), direct Seldinger technique (“catheter over 
guidewire”), modified Seldinger technique (“catheter 
through micro-introducer”), or the so-called “accelerated” 
Seldinger technique (AST), which is a variant of the direct 
Seldinger, but using an all-in-one device where needle, 
guidewire, and catheter are combined co-axially.

In the context of the growing adoption of ultrasound-
guided insertion techniques,6 LPCs are especially indi-
cated for patients with difficult venous access 
(DIVA—Difficult Intravenous Access), encompassing 
both adult and pediatric populations.7 Their length (6–
15 cm) allows easy access to both superficial and deep 
veins; for optimal device function, at least 2/3 of the length 
of the catheter is expected to dwell inside the vein.8,9 
Consequently, they are frequently employed in emergency 
departments.10,11 In this setting, multiple studies have dem-
onstrated the superior performance of LPC compared with 
conventional short peripheral catheters (SPC), particularly 
when inserted via ultrasound-guided venipuncture.12–14

Furthermore, in non-emergency settings, the use of 
LPCs is recommended when the peripheral venous access 
device is expected to be required for more than 1 week,3,15,16 
in both DIVA and non-DIVA patients.

Nevertheless, their recent introduction, combined with 
discrepancies in the literature, has led to confusion among 
clinicians, largely due to the lack of a universally accepted 

terminology.17–19 Different terms have been used in the lit-
erature for naming the LPCs (mini-midline, short midline, 
extended-dwell catheters, etc.) and many studies have con-
fused LPCs with midline catheters (MCs) (also known as 
“midclavicular catheter,” MC is a completely different 
peripheral venous access device, being 16–25 cm long and 
with the distal tip located in the thoracic tract of the axil-
lary vein or in the subclavian vein).3 These issues have led 
to wide variations in usage, indications, and insertion tech-
niques, as well as conflicting results in reporting clinical 
outcomes.19

Aiming to address these inconsistencies, GAVeCeLT 
and IVAS have developed a well-defined bundle (Table 1), 
consisting of a set of six recommendations grounded in 
current evidence, so as to provide clinicians with a guide to 
safe, effective, and standardized insertion of LPC, limiting 
the variability due to different approaches to the device. 
Similar bundles have already been published by GAVeCeLT 
for different types of central venous access devices20–23 
and for peripheral arterial catheters.24

As mentioned above, GAVeCeLT and IVAS have cho-
sen to adopt the terminology recommended by GloVANet/
WoCoVA,2 defining LPC as peripheral venous access 
devices 6–15 cm long, with the distal tip located in veins of 
the upper limb, so to avoid any confusion with MC 
(>15 cm long, distal tip located in the thoracic tract of the 
axillary vein or in the subclavian vein).3

Preparation and assessment

The preparation phase for LPC insertion comprises three 
fundamental steps: verifying the clinical necessity for the 
device, evaluating the patient’s renal history, and system-
atically assessing the venous patrimony.

The maneuver should be performed only after verifica-
tion of the proper indication for a peripheral venous access 
device (infusion of peripherally compatible solutions) and 
the specific indication for LPC insertion (DIVA patient 
and/or expected intravenous treatment for more than 
1 week but less than 3–4 weeks).

The presence of advanced chronic renal disease (stage 
3b-4–5) may be considered as a relative contraindication 
to LPC placement, since device-associated complications 
may impair the creation of an arteriovenous fistula in the 
arm; therefore, the maneuver should be performed only 
after an overall exam of the clinical situation, even consid-
ering a consultation with a nephrologist.25 In fact, in 
selected patients with chronic renal failure with poor prog-
nosis and low probability of future arteriovenous fistula, 
LPC may still be an option.26

After confirming the clinical indication, a careful 
assessment of the upper-extremity venous structures 
should be performed. The application of a rating scale may 
be useful for stratifying the patient’s venous status and 
qualifying it as DIVA or non-DIVA. In the literature, 
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several tools are available for standardized assessment.27 
Recently, a scoping review and a large prospective study 
have suggested that the modified A-DIVA scale28 and the 
EA-DIVA score29 may be adopted, respectively, in hospi-
talized patients and in the emergency room.30,31

In DIVA patients, LPC insertion necessarily implies 
ultrasound-guided venipuncture. In this case, it is advisa-
ble to perform a complete scan of the main veins of the 
forearm (cephalic and basilic), followed by a systematic 
scan of the veins of the arm using the RaPeVA scanning 
protocol (Table 2).21 This assessment also includes scan-
ning the deep veins of the infra- and supraclavicular areas 
(steps 6–7 of RaPeVA) to rule out venous thrombosis or 
anomalies that may impair blood flow from the arm.

In non-DIVA patients, LPC may nonetheless be indi-
cated if the expected duration of intravenous treatment 
exceeds 1 week. In these patients, we recommend a visual 
inspection of the veins with a tourniquet, as well as a sys-
tematic ultrasound scan, as described above, to weigh the 
pros and cons of ultrasound-guided venipuncture versus 
direct puncture of visible/palpable superficial veins in 
every case. In many of these cases, insertion of an MC 

should also be considered as an alternative, since it is asso-
ciated with better clinical performance in terms of dura-
tion, blood sampling, and mechanical complications.3

Site selection

Building upon the initial assessment, the site selection pro-
cess must prioritize identifying the most suitable vessel by 
integrating technical requirements for optimal clinical out-
comes with the patient’s preferences.

First, it is wise to preserve the deep veins of the patient 
(i.e. the basilic veins and the brachial veins in the arm) for 
future possible insertion of Peripherally Inserted Central 
Catheters (PICCs) or MCs. Therefore, it is recommended 
to insert the LPC either into the basilic vein or the cephalic 
vein at the forearm; at the upper arm, cannulation of the 
cephalic vein should be preferred. Insertion at the upper 
arm seems to be associated with a longer duration of the 
LPC, if compared to insertion in the forearm.32 In non-
emergency conditions, the insertion of an MC rather than 
an LPC might be considered, since MCs are associated 
with longer duration and better clinical performance.3

Table 1.  The bundle for Safe Insertion of Long Peripheral Catheters (SILPeC).

Step 1 Preparation and assessment: the preparation phase involves three key steps: (1) verifying the clinical indication for 
an LPC, (2) evaluating renal function to rule out advanced chronic kidney disease, and (3) assessing the venous 
capital using forearm ultrasound and the RaPeVA protocol (without tourniquet).

Step 2 Site selection, taking in consideration the patient’s preference, and choosing either the basilic vein or the cephalic 
vein, either at the forearm or at the upper arm. At the upper arm, cannulation of cephalic vein should be 
preferred. The site of venipuncture should be chosen so to obtain that the whole length of the catheter is not 
located in areas of flexion.

Step 3 Aseptic technique: hand hygiene, 2% chlorhexidine in 70% IPA, aseptic barrier precautions. The level of barrier 
precaution must be tailored following the clinical setting (emergency vs non-emergency), the type of device (in 
terms of insertion technique), and the expected indwelling time.

Step 4 Ultrasound-guided insertion: Puncture may be performed by different techniques, depending on the type of device 
and on the venous patrimony of the patient. After the cannulation, the successful intravenous location of the LPC 
must be proven by easy blood aspiration (with or without tourniquet) and by easy flushing the device with 10 ml 
saline (without tourniquet).

Step 5 Device connections: In non-emergency insertions, if the LPC has no pre-assembled extension, it is recommended 
to connect the device with a short extension, closed with a needle free connector.

Step 6 Securement and site protection: The LPC must be secured by a sutureless device, and the exit site is covered with 
semipermeable transparent membrane, preferably with high permeability. Sealing the exit site with cyanoacrylate 
glue, soon before application of the transparent membrane, is recommended in all patients and particularly in 
children, in patients with risk of local bleeding, or whenever a high risk of dislodgement is anticipated.

Table 2.  Rapid Peripheral Vein Assessment (RaPeVA).

Step 1 Visualization of the cephalic vein at the antecubital fossa
Step 2 Identification of the artery and brachial veins and of the confluence between the antecubital vein and basilic vein
Step 3 Identification of the basilic vein in the bicipital-humeral groove
Step 4 Examination of the nerve-vascular bundle of the arm (brachial artery, brachial veins, median nerve)
Step 5 Visualization of the cephalic vein over the biceps muscle
Step 6 Examination of the axillary vein in the infraclavicular area
Step 7 Examination of the internal jugular, the subclavian, and the brachiocephalic vein in the supraclavicular area
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The site of venipuncture should be chosen so that the 
entire length of the catheter avoids areas of joint flexion 
(e.g. the antecubital fossa or the axilla).

Venipuncture in areas with venous thrombosis, phlebi-
tis, edema, infection, or skin damage must be obviously 
avoided.4

The internal diameter of the vein should be assessed 
using ultrasound to ensure the most favorable catheter-to-
vein ratio (CVR), whenever possible. Sonographic evalua-
tion must be performed without a tourniquet to avoid 
artificial vein distension and ensure an accurate baseline 
measurement. Regarding the clinical cut-off, a CVR 
between 33% and 45% is considered acceptable to main-
tain adequate blood flow around the device and reduce the 
risk of venous thrombosis.

Particular attention must also be paid to the depth of the 
vessel, which will guide the choice of the device length, 
since it is recommended that at least 2/3 of the length of 
the catheter should be located inside the vein.9

Placement of the tip near valves should probably be 
avoided, since the creation of turbulent flow may theoreti-
cally increase the possibility of device failure.33

Considering the aforementioned anatomic and physio-
logic factors, insertion of a long peripheral catheter (LPC) 
in the forearm will, in most cases, require relatively small-
diameter devices (e.g. 20G/3 Fr) of limited length (6–
8 cm). In contrast, placement of an LPC in the upper arm is 
typically feasible with larger-diameter catheters (e.g. 4 Fr) 
and longer lengths (8–15 cm).34

Aseptic technique

Catheter-related infections, both local (exit-site infection) 
and systemic (such as catheter-related bloodstream infec-
tion, CRBSI), represent one of the most complex chal-
lenges during insertion and management of any vascular 
device. Although clinical studies have reported a low 
infection rate associated with LPCs,35–37 it is nonetheless 
important not to underestimate these infections, as their 
severity and consequences are similar to those of PICC-
related infections.38–40 It is therefore necessary to ensure 
strict asepsis during the insertion procedure.

Before beginning the insertion procedure, the operator 
must always perform proper hand hygiene and disinfect the 
skin of the patient with 2% chlorhexidine in 70% isopropyl 
alcohol, preferably using disposable sterile applicators, 
which reduce the risk of contamination of the antiseptic 
solution and deliver a well-defined volume of antiseptic, 
proportional to the skin area to be disinfected. In this regard, 
a 3 ml applicator is often sufficient for both adults and chil-
dren to ensure proper disinfection of the puncture site 
before LPC insertion. In patients with documented intoler-
ance to chlorhexidine, povidone iodine should be used, 
preferably in 70% alcohol. If proper hand hygiene and/or 
proper skin antisepsis have not been performed—for 

instance, because of insertion in emergency/urgency—the 
catheter should be removed within 24–48 h.4,41

As regards the barrier precautions, strong evidence is 
lacking, and recommendations are based only on experts’ 
opinions. While basic aseptic principles should be upheld, 
the level of barrier precautions can be tailored to the type 
of LPC, the technique of insertion, and the expected 
indwelling time. Three different levels of aseptic barrier 
precautions may be identified.

For LPCs inserted using the “catheter-over-needle” tech-
nique, which involves minimal manipulation of the catheter, 
a low level of barrier precautions (non-sterile mask, non-
sterile cap, sterile gloves, and a sterile fenestrated drape 
over the insertion site) may be appropriate. For LPCs 
inserted using the direct Seldinger technique (“catheter over 
guidewire”), it is advisable to use a sterile gown and an 
appropriate sterile field to display the materials necessary 
for the maneuver. Maximal barrier protection (non-sterile 
mask, non-sterile cap, sterile gloves, sterile gown, sterile 
fenestrated drape over the insertion site and large patient 
drape) must be provided for catheters inserted using the 
modified Seldinger technique (“catheter through micro-
introducer”), which requires multiple procedural steps and a 
high level of manipulation of the different parts of the cath-
eter and the materials necessary for its insertion.41

The adoption of maximal barrier precautions will none-
theless be adopted: (a) in emergency, if the LPC is expected 
to stay in place for more than few days (such as in the case 
of a non-DIVA patients requiring a peripheral venous 
access device for a prolonged period), (b) in non-emer-
gency insertions in critically ill patients, (c) when there is 
the possible option of future guidewire replacement of the 
LPC with another device (PICC or Midline).42

Please note that in any situation, including emergen-
cies, the ultrasound probe must be covered with a sterile 
cover, and sterile gel must be used.43

Ultrasound-guided insertion

The ultrasound-guided puncture represents the most opera-
tor-dependent phase of the SILPeC protocol, making spe-
cific training and the mastery of needle-tip tracking 
techniques essential for a successful outcome. Despite the 
lack of a standardized international curriculum, competency 
should be ensured through a structured educational path 
(from high-fidelity simulation to supervised clinical prac-
tice). This approach minimizes inter-operator variability and 
ensures that the technical precision of the puncture is consist-
ently maintained, optimizing patient safety and resource 
efficiency.4

Ultrasound-guided puncture is strongly recommended 
as the first option for all LPC insertions and can be per-
formed with any type of LPC, regardless of the specific 
insertion technique used (catheter-over-needle, catheter-
over-guidewire, or catheter-through-introducer). Regarding 
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the ultrasound technique for venipuncture, the short-axis/
out-of-plane approach is commonly used, as it provides a 
comprehensive panoramic view of all structures (vein, 
artery, nerve, muscle), making the puncture safer. In par-
ticular, a dynamic short-axis/out-of-plane technique should 
be used to track the needle tip in real time, thereby avoiding 
accidental injury to adjacent structures.41 Catheters to be 
inserted according to the catheter-over-needle technique 
should preferably be placed in superficial veins of the fore-
arm, since the catheter sometimes cannot easily proceed 
into the vessel, due to the absence of a guidewire.

There is no strong evidence regarding the advantages 
and disadvantages of using the catheter-over-needle tech-
nique versus the Seldinger technique, or of the direct ver-
sus modified Seldinger technique. If the vein is deep and 
expected to be difficult to cannulate, the modified Seldinger 
technique should be considered, as it is usually more effec-
tive in terms of clinical outcomes.

Also, there is no evidence about the most appropriate 
catheter material. Similar clinical outcomes have been 
reported with PUR and PEBA, whereas PE is generally 
discouraged because it is associated with a higher risk of 
venous thrombosis.3 Power-injectable LPCs should be pre-
ferred, particularly in the emergency department or inten-
sive care unit, that is, when the infusion of contrast medium 
for a CT scan is expected or likely.41

In selected cases (non-DIVA patients with adequate 
superficial veins), “blind” venipuncture may be consid-
ered; though, a recent study suggests that LPCs, if placed 
with the blind technique, have the same rate of catheter 
failure as short peripheral cannulas (SPC),14 while many 
studies have shown that ultrasound guided LPCs have bet-
ter clinical outcome than SPC.11–13

After cannulation, the successful intravenous location 
of the LPC must be confirmed by easy blood aspiration 
(with or without a tourniquet) and by easy flushing of the 
device with 10 ml of saline (without a tourniquet), without 
evidence of swelling or pain at the insertion site. If there is 
any uncertainty, the intravenous location of the device can 
be verified by ultrasound.

Device connections

The adoption of LPC with preassembled extensions is 
preferable, as recommended by current guidelines.3,4,41 If 
the LPC has no pre-assembled extension, the device should 
be connected to a short extension set to avoid direct manip-
ulations of the catheter hub, leaving it under the protection 
of the transparent dressing. A recent prospective, open-
label, quasi-experimental study found that peripheral 
intravenous catheter failure was significantly lower with 
an extension set than without.44

According to the most recent guidelines and systematic 
reviews,4,41,45 any venous access device—if not used con-
tinuously—must be closed with a needle-free connector 
(NFC). The use of three-way stopcocks not assembled 

with NFC should be avoided, since it increases the risk of 
bacterial contamination of the infusion line4,41,46,47; also, 
all NFCs must be properly disinfected before each access, 
preferably using disinfecting caps (often called port 
protectors).4,41,47

As regards the choice of NFC type, there is no strong 
evidence in the literature. Some experimental and clinical 
studies, as well as recent expert-based documents, suggest 
that specific features (minimal internal volume, inner lam-
inal flow, neutral displacement at disconnection) may be 
associated with easier management and better clinical 
outcomes.41,46–48

Securement and site protection

The clinical success and longevity of a vascular access 
device depend significantly on the rigorous stabilization 
and protection of the exit site, as inadequate securement is 
a primary driver of mechanical complications and infec-
tious risks.

The currently preferred options for catheter secure-
ment are (a) skin-adhesive sutureless devices, (b) trans-
parent dressings with integrated securement, and (c) 
subcutaneous anchorage: securement by stitches must 
always be avoided.3,4,41,47 Subcutaneous anchorage is not 
recommended for LPC because it requires at least 
2–2.5 cm of extracutaneous catheter tract, thereby limit-
ing the length of the intravascular catheter tract. 
Additionally, given the limited duration of LPC, the 
actual cost-effectiveness of subcutaneous anchorage is 
questionable.

The exit site should always be covered with a semiper-
meable transparent membrane, preferably with high per-
meability; this is measured as Moisture Vapor Transfer 
Rate (MVTR), and values of MVTR >1500 g H2O/m2/day 
are associated with the best profile.49 Membranes with 
MVTR >1500 are strongly recommended, particularly for 
children and adults with high perspiration.41,47

The application of cyanoacrylate glue over the exit site 
is an effective tool for preventing local bleeding/oozing, 
reducing the risk of bacterial contamination via the extra-
luminal route, and reducing the risk of dislodgment.50–54 
Before placement of the transparent membrane, sealing the 
exit site with cyanoacrylate is strongly recommended in 
special populations: children, patients at risk of local 
bleeding, or any patient at risk of early dislodgment of the 
device.3,41,47,55

Conclusions

The LPCs are currently indicated for adults and children 
with difficult venous access requiring intravenous infu-
sions compatible with the peripheral route; they are also 
used in hospitalized patients, either DIVA or non-DIVA, 
with a required duration of peripheral venous access longer 
than 1 week.3
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The SILPeC bundle developed by GAVeCeLT-IVAS 
includes six evidence-based recommendations that, if 
properly implemented, may help minimize complications 
associated with LPC insertion. The bundle highlights sev-
eral evidence-based strategies—such as proper selection 
of the insertion site, use of ultrasound, application of strict 
aseptic measures, proper preparation of the catheter for 
use, and protection and stabilization at the exit site—which 
are aligned with the current state of the art of venous access 
device insertion. When performed correctly, these strate-
gies ensure safe and effective insertion of LPCs.

Also, the existence of a standardized bundle of insertion 
may facilitate comparison of clinical outcomes across stud-
ies and provide a structured educational tool for training.
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