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Abstract

The field of vascular access has witnessed significant advancements in recent years, improving healthcare delivery across various
patient populations through the use of diverse intravascular access devices. Despite these innovations, a critical issue remains:
the lack of a globally standardized set of descriptors for these devices. This gap impedes clear communication and coordination
within the healthcare community. Recognizing the necessity for standardized terminology, the Global Vascular Access Network
(GloVANet), in collaboration with the World Congress of Vascular Access (WoCoVA), initiated the NAVIGATE project
(NomenclAture Via Integrated Global Advancements in Terminology Efficiencies). The aim of the project is to propose a clear
and practical nomenclature for current vascular access devices, encompassing both central, peripheral venous, and arterial access
devices. A panel of international vascular access experts from several clinical domains was selected by the Scientific Committee
of WoCoVA to develop a position statement around vascular access device nomenclature. Following a comprehensive literature
review, a consensus was reached using a modified Delphi process. The outcome of this collaborative effort is a WoCoVA/
GloVANet position statement, which provides standardized nomenclature for vascular access devices. The adoption of unified
terminology brings several benefits, firstly, it ensures clarity, reproducibility, and comparability when reporting in clinical studies,
and secondly, reduces ambiguous or imprecise terms in communication between healthcare professionals in clinical practice.
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Introduction First, terms such as “catheters,” “devices,” and “lines”
have been inconsistently applied, leading to confusion and
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Table I. Main differences between epicutaneo-cava catheters (ECC) used in neonates and peripherally inserted central catheters

(PICC) used in children and adults..

ECC (n-PICC) PICC
Patient population
Neonates Children and adults
Design
Caliber 1-2.7Fr 3-6Fr
Power injectability No Yes

Technique of insertion
Vein chosen for cannulation

Technique of venipuncture
Technique of catheter insertion

Any superficial vein of the upper limb,
lower limb, or scalp

Direct puncture of visible veins
Catheter through needle, or catheter
through cannula

Veins of the arm (basilica, brachial,
cephalic)

Ultrasound guided venipuncture
Catheter through introducer
(modified Seldinger technique)

Tunneling, if required No
Subcutaneous anchorage, if required No
Performance
Expected flow Low
Blood sampling No
Blood transfusions No
Hemodynamic monitoring No
Expected duration -2 weeks
Complications
Risk of lumen occlusion High
Risk of dislodgment High
Local thrombophlebitis Frequent

Yes
Yes

High
Yes
Yes
Yes
Months

Low
Low
Very rare

device designed for fluid introduction or withdrawal (as
derived from the ancient Greek kathiénai, which means
“to thrust into” or “to send down” and then first described
in Latin during the Middle Age’s as katheter); a “line” is a
non-descriptive term that has been enigmatic in often
describing various intravascular catheters. Unfortunately,
there is a persistent written and spoken use of the inappro-
priate term “/ines”’; central venous catheters are frequently
defined as “central lines,” peripherally inserted central
catheters “PICC lines,” femoral catheters “femoral lines,”
and arterial catheters “arterial lines.” The imprecise use of
these terms may create confusion among various profes-
sionals, hindering accurate communication, accuracy of
reporting, and understanding.

Also, the widespread use of new devices, such as the
long peripheral venous catheters—also known as “short or
mini-midlines,” “extended dwell catheters,” or just “mid-
lines”—has introduced ambiguity into the terminology
landscape, with several global regions differing in their
agreeance with the use of these terms.'™ At the same time,
the availability of these new peripheral venous devices has
made ambiguous the term “PIVC,” which originally
described only short peripheral venous cannulas, but actu-
ally means “Peripherally Intra-Venous Catheters,” which
incorporates all peripheral venous access devices, includ-
ing also long peripheral catheters and midline
catheters.>!0-14

There is also ambiguity in the world of pediatrics/neo-
natology, where the term “PICC” (peripherally inserted

central catheter) is used both for the ECC (epicutaneo-cava
catheter) in neonates and for the ultrasound-guided PICCs
in children (two devices very different in terms of indica-
tions, the technique of insertion, performance, duration,
and risk of complications, as shown in Table 1).!5"7

Another example pertains to the term “tunneled cathe-
ter”: in North America, clinicians commonly interpret this
term as a synonym of “tunneled-cuffed CICCs” (centrally
inserted central catheters).'®2° However, globally, the uti-
lization of non-cuffed tunneled central catheters (either
PICCs, CICCs, or FICCs) is becoming increasingly
prevalent, 14172123

Furthermore, there are countless published papers still
using the abbreviation “CVC” (central venous catheter)
when referring to CICCs; often, the generic term “CVC”
includes not only CICCs and FICCs but also short (acute)
and long-term (tunneled) hemodialysis catheters, but
excludes PICCs and ports.!0-2427

Last, the persistent use of industry brand names (e.g.
Hickman™, Broviac™, Accucath™, Port-a-cath™)—
rather than more accurate device nomenclature—adds
ambiguity and imprecision to communication inside the
healthcare community.

In acknowledgment of the intricate challenges surround-
ing vascular access terminology, the Global Vascular
Access Network (GloVANet) and the Scientific Committee
of the World Congress on Vascular Access (WoCoVA) have
undertaken a specific project, nicknamed “NAVIGATE”
(NomenclAture Via Integrated Global Advancements in
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Terminology Efficiencies), with the primary goal of releas-
ing a position statement containing a structured and coher-
ent terminology for naming the main vascular access
devices mostly used in clinical practice.

Methods

The project was initially proposed by two experts of
WoCoVA (MVR and RVL), and subsequently approved by
the main coordinators of WoCoVA/GloVANet: the past-
president (TVB), the president-elect (TS), and the chair-
man of the WoCoVA Scientific Committee (MP). A panel
of experts was established so to include not only the five
WoCoVA clinicians named above but also three WoCoVA
experts in vascular access with specific competence in
neonates (GB), children (AC), and adults (FP).

The subsequent phase involved a comprehensive liter-
ature review to assess existing terminologies, classifica-
tions, and potential ambiguity in the naming of
intravascular access devices. The already published termi-
nology proposed by WoCoVA and by GAVeCeLT, along
with other relevant previous consensus documents, served
as a starting point.

Following the literature review, a Delphi procedure
involving the selected panelists was used as the structure
of the consensus. Multiple rounds were conducted to
methodically gather and distill expert opinions, fostering
consensus on issues pertinent to naming vascular access
devices. The first round explored some key aspects of the
classification of vascular access devices, gathering indi-
vidual perspectives and insights from the panelists. Based
on the results of this first consultation, a second round
refined queries and summaries of collective responses,
with participants engaging in structured feedback to con-
verge toward shared perspectives while acknowledging
areas of agreement and divergence. The culmination of the
Delphi process occurred as a live confrontation during the
8th WoCoVA conference (Prague, April 17-19th, 2024),
where experts convened face-to-face to discuss, refine,
and harmonize their perspectives, enriching the consen-
sus-building process through dynamic interaction.

A subsequent round led to the drafting of a manuscript
containing comprehensive nomenclature tables, integrat-
ing inputs from all previous Delphi rounds and direct email
conversations among the panelists, to establish a unified
terminology reflecting collective expertise. The final man-
uscript was approved by the panelists and then shared with
the Scientific Committee of WoCoVA.

Results

As a first step, the panel decided to address separately

intravenous access devices and arterial access devices.
The panel also decided to differentiate the terminology for

venous access devices used in neonates from the terminology

used in children and adults. This was considered appropriate,
since the newborns are characterized by two central venous
access devices which cannot be taken into consideration in
other populations, that is, umbilical venous catheters and epi-
cutaneo-cava catheters. Also, the standard classification of
peripheral venous access devices in children and adults can-
not be extended to neonates.

Regarding venous access devices (VADs), the panel
approved the previous definitions of peripheral versus cen-
tral venous access devices proposed by WoCoVA and
GAVeCeLT, which consider “central” venous access
devices (CVAD:s) all venous catheters with the tip located
in the superior vena cava, right atrium or inferior vena
cava.>!! Though the panel acknowledged that each device
may have a specific ideal location of the tip,'* it was con-
sidered wise to draw a clear line between “central” and
“peripheral” venous devices. It is noteworthy that—adopt-
ing such a definition—catheters with the tip in the pulmo-
nary arteries (such as Swan Ganz catheters) cannot be
considered “central.” Also, 20cm catheters inserted into
the common femoral vein in emergency cannot be consid-
ered “central” by default, at least in adult patients, since
the tip is not likely to reach the inferior vena cava.?® Also,
catheters intended to be “central,” but with an inappropri-
ate position of the tip (i.e. outside the right atrium and the
cava veins) because of primary or secondary malposition
should be regarded as “peripheral.”*

For PVADs and CVADs in children and adults, the
panel has decided to discuss only central venous catheters
inserted by percutaneous venipuncture, considering that
access by venous cutdown is an obsolete practice,!’?>%3
unacceptable in 2024.

In the area of peripheral venous access devices (PVADs)
for children and adults, the panel has adopted the terminology
and the abbreviations proposed by a WoCoVA document pub-
lished a few years ago, the European Recommendations for
the Proper Indication and Use of Peripheral venous access
devices (the so-called “ERPIUP” consensus).’ The WoCoVA
classification proposed in the ERPIUP is precise and unam-
biguous since it classifies the PVADs based on their length:
short peripheral cannulas (SPC) if <6cm, long peripheral
catheters (LPC) if 6-15cm (a.k.a. “mini-midlines” or “short
midlines”), and midline catheters (MC) if >15cm (ak.a.
“midclavicular”). A similar classification has been proposed
by Australian authors.®® This updated nomenclature helps to
obviate the uncertainties and ambiguities of the terms used in
clinical practice and in many published studies; in particular,
the abbreviation “PIVC” is often used as a synonym of SPC,
while PIVC stands for “peripheral intravenous cannula,” that
is, a synonym for PVAD.'%?’ Also, the term “midline” has
been the source of persistent confusion, since in North
America it refers to any peripheral VAD longer than 6cm,
thus pooling together two devices that are very different in
terms of indication, site of insertion, the technique of inser-
tion, location of the tip, duration, performance, risk of
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Table 2. Main differences between long peripheral catheters (LPC) and midline catheters (MC).

LPC

MC

Design
Length
Technique of insertion
Veins chosen for cannulation

6—15cm

arm
Technique of venipuncture
venipuncture
Technique of catheter insertion

Tunneling, if required No
Position of the tip

Subcutaneous anchorage, if required No
Performance

Blood sampling No

Expected duration -3 weeks
Complications

Risk of dislodgment High

Local thrombophlebitis Frequent

Risk of malfunction High

Superficial and deep veins of forearm and
Direct venipuncture, or ultrasound guided

Catheter over needle, or catheter over
guidewire (simple Seldinger technique)

Veins of the upper limb

>|5cm

Deep veins of the arm
Ultrasound guided venipuncture

Catheter through introducer
(modified Seldinger technique)
Yes

Axillary vein (thoracic tract) or
subclavian vein
Yes

Yes
Months

Low
Very rare
Low

complications, and cost (see Table 2): the long peripheral
catheter (LPC) and the midline catheter (MC). In the field of
PVADs, most systematic/narrative reviews or meta-analyses
are biased by these ambiguities of terminology.' 6814

For all CVADs in children and adults, the panel has
decided to adopt the classification proposed by
GAVeCeLT!"?® and then adopted by WoCoVA,® which dif-
ferentiates three types of devices: CICCs (central venous
catheters inserted by ultrasound-guided cannulation of
veins of the supraclavicular/infraclavicular area: internal
jugular vein, brachiocephalic vein, subclavian vein, the
deep tract of the external jugular vein, the thoracic tract of
the cephalic vein, the thoracic tract of the axillary vein),
PICCs (central venous catheters inserted by ultrasound-
guided cannulation of veins of the arm: basilic vein, bra-
chial veins, brachial tract of the axillary vein, cephalic
vein), and FICCs (central venous catheters inserted by
ultrasound-guided cannulation of veins of the lower limb:
common femoral vein, superficial femoral vein, saphenous
vein).?® The use of the abbreviation “CVC” (i.e. central
venous catheter) as a synonym for CICC should be aban-
doned. The inappropriate and inconsistent differentiation
between “CVC” and “PICC” is still ubiquitous in many
clinical studies and in many official documents. It is obvi-
ously an error since the term “CVC” (synonym of CVAD)
includes also peripherally inserted central venous catheters
(PICCO).

When a central venous catheter is connected with a res-
ervoir to be implanted subcutaneously, the resulting device
is a port, or—more precisely—a Totally Implanted (or
Implantable) Venous Access Device, that is, a TIVAD. 30
32 The most precise term would probably be “TICVAD”
(Totally Implanted Central Venous Access Device), but the

term TIVAD is easier and quite widespread in the medical
literature; also, totally implanted “peripheral” VADs do
not exist, so there is no margin of ambiguity. The panel
strongly recommends avoiding the term “Port-a-cath™,”
which replaces the appropriate name of the device with the
brand name of a specific product marketed by a specific
industry manufacturer.

Considering that ports can be implanted using different
venous accesses and different locations of the pocket for
the reservoir, the panel suggests differentiating three types
of ports: (a) ports inserted by ultrasound-guided access to
veins of the arm, with the reservoir usually implanted
above the biceps muscle (brachial port, or arm port, or
PICC-port); (b) port inserted by ultrasound-guided access
to veins of the supra/infraclavicular area, with the reser-
voir usually implanted above the major pectoral muscle
(chest port, or CICC-port); interestingly, recent clinical
studies report the option of implanting the reservoir of the
CICC-port over the ipsilateral biceps muscle after appro-
priate tunneling (this has been called a “chest-to-arm”
port)®3; (c) ports inserted by ultrasound-guided access to
the common or superficial femoral vein, with the reservoir
implanted either at mid-thigh or on the abdomen (femoral
port, or FICC-port).**

Another important issue in terminology is to define
whether the central venous catheter is tunneled or not.
Tunneling is a strategy that was once limited to cuffed
catheters since the only possibility of persistent stabiliza-
tion of a CVAD was considered to be the cuff. In the last
decade, many clinical studies have reported the technique
of tunneling non-cuffed catheters, that can be secured by
sutureless devices, including subcutaneous anchorage,
which can be as effective as the cuff in terms of
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Table 3. Terminology of venous access devices in the adult and pediatric population.

PVAD—peripheral venous access devices

SPC Short peripheral catheter
- catheters with a length of <6écm.
- usually inserted in the forearm

LPC Long peripheral catheter (a.k.a. mini-midline or short midline)

- catheters with a length from 6 to I5cm
- inserted in the forearm or arm

- tip located in the veins of the forearm or upper arm

MC Midline catheter (a.k.a. midclavicular catheter)
- catheters longer than [5cm
- inserted in deep veins of the upper arm

- tip located in the axillary vein or subclavian vein

CVAD—-central venous access devices

inserted by ultrasound-guided venipuncture of deep veins of the arm (basilic vein, brachial veins, brachial tract of the

inserted by ultrasound-guided venipuncture of deep veins of the supra-clavicular area (internal jugular vein,
brachiocephalic vein, subclavian vein, deep tract of the external jugular vein) or of the infra-clavicular area (thoracic

inserted by ultrasound-guided venipuncture of veins of the lower limb (common femoral vein, superficial femoral

PICC Peripherally inserted central catheters
axillary vein) or of the cephalic vein at the arm.
CicC Centrally inserted central catheter
tract of the cephalic vein, thoracic tract of the axillary vein)
FICC Femorally inserted central catheter
vein, saphenous vein)
TIVAD Totally implantable venous access device (or port)

- Chest ports, a.k.a. CICC ports
- Femoral ports, a.k.a. FICC port

- Brachial ports, a.k.a. PICC-ports, a.k.a. arm ports

Tunneled CVAD

Tc - Tunneled, and cuffed: Tc-CICC, Tc-PICC, Tc-FICC

Tnc - Tunneled, but non-cuffed: Tnc-CICC, Tnc-PICC, Tnc-FICC

securement.'”?>23 Also, nowadays tunneling is not limited
to CICCs, since clinical studies have shown the advan-
tages of tunneling also PICCs and FICCs. Therefore, the
panel suggests avoiding a generic term for tunneled CVAD
but using prefixes that specify if a CVAD is tunneled
cuffed (Tc) or tunneled non-cuffed (Tnc).

In neonates, PVADs have been classified as SPC or
LPC depending on the length of the catheter, but with a
different cut-off (2cm) if compared to children and
adults.!733

Regarding CVADs in neonates, the panel has ignored
the catheter inserted by venous cutdown (an antiquate and
invasive technique that is discouraged by all current guide-
lines),??23363% and has included catheters inserted by ultra-
sound-guided cannulation of the supra/infraclavicular veins
(CICC: usually, via cannulation of the brachio-cephalic
vein) and of the common femoral vein (FICC).!>!7 Still, the
two main CVADs used in neonates are the umbilical vein
catheter (UVC) and the epicutaneo-cava catheter (ECC).
The latter has been causing persistent confusion in the lit-
erature, since its synonym, the term “PICC,” commonly
used by neonatologists, is technically correct but it overlaps
with the “PICC” used in children, a completely different
device.'® For example, a literature search about “PICC” in
“infants” would cumulate—without differentiation—clini-
cal studies on neonatal ECCs and clinical studies on ultra-
sound-guided PICCs in children. The suggestion of the

panel is to avoid ambiguity in clinical studies using consist-
ently the term “ECC” or, as an alternative option, the term
“neonatal PICC (n-PICC).”

Tables 3 and 4 and Figure 1 summarize the classifica-
tion of VADs and the abbreviations proposed by the panel.

With all venous access devices, a precise definition
of the type of device cannot be limited to the generic
terms and abbreviations indicated in Tables 1 and 2. A
complete definition of the device should include other
attributions:

- the caliber of the VAD, using either the external
diameter in French (3 Fr=1mm) or the internal area
of the lumen (Gauge);

- the number of lumens;

- the actual length of the catheter (intravascular and
extravascular tract);

- the material of the catheter: most PVADs are made of
polyurethane (PUR), polytetrafluorethylene (PTFE),
or poly-ether-bloc-amide (PEBA); CVADs are made
of PUR or silicone;

- the material and size of the reservoir, in the case of
TIVADs;

- the power-injectability of the VAD;
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Table 4. Terminology of venous access devices in the neonatal population.

PVAD—peripheral venous access devices

n-SPC Neonatal short peripheral catheter
- catheters with a standard length of <2cm
n-LPC Neonatal long peripheral catheter (a.k.a. mini-midline or short midline)

- catheters with a length from 2 to 6cm
- tip located in the veins of the arm or leg
CVAD—central venous access devices

uvcC Umbilical venous catheter
- tip located at the junction between IVC and RA
ECC/n-PICC Epicutaneo-cava catheter or neonatal peripherally inserted central catheter

- for ECC/n-PICC coming through the SVC, the tip may be located (a) in the lower third of the SVC, (b) at
the junction between the SVC and RA, (c) in the upper third of the RA
- for ECC/n-PICC coming through the IVC, the tip may be located (a) in the subdiaphragmatic IVC (below
the hepatic vein but above the renal vein), or (b) at the junction between IVC and RA.
Cicc Centrally inserted central catheter
- inserted by ultrasound-guided venipuncture of deep veins of the supra-clavicular area (mainly the internal
jugular vein or the brachiocephalic vein)
- tip is located (a) at the junction between SVC and RA or (c) in the upper third of the RA
FICC Femorally inserted central catheter;
- ultrasound-guided venipuncture of deep veins of the groin (common femoral vein)
- tip may be located (a) in the subdiaphragmatic IVC (below the hepatic vein but above the renal veins), or
(b) at the junction between IVC and RA
Tunneling in CICC, FICC

Tc - Tunneled, cuffed
Tnc - Tunneled, non-cuffed
Neonatal Adult and Pediatric
INTRA VENOUS CATHETERS INTRA VENOUS CATHETERS
n-SPC PVAD f:g
n-LPC MC
uve CIGC
n-PICC/ ECC PICC
CicC CNAD FICC
FICC TIVAD

INTRA ARTERIAL CATHETER
Adult, Pediatric and Neonatal

Figure |I. Nomenclature of venous and arterial devices in neonatal, pediatric, and adult populations.
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Table 5. Terminology of arterial access devices in a neonatal, pediatric, and adult population.

Arterial access devices

IAC Intra-arterial catheter

- label the catheter as per artery that has been cannulated (e.g. femoral artery, radial artery, umbilical artery,
dorsalis pedis artery, posterior tibial artery, ulnar artery)

- the presence/absence of antimicrobial or antithrom-
botic activity;

- other structural characteristics that make the VAD

appropriate for very specific aims (dialysis, ECMO,
etc.).2627:3940

As regards intra-arterial catheters (IAC), the panel has
decided to consider separately the catheters with the tip
located in the pulmonary arteries (pulmonary artery cath-
eters=PAC). Also, the panel has suggested labeling the
IAC according to the artery that has been cannulated (e.g.
femoral artery, radial artery, umbilical artery; Table 5,
Figure 1).

As in the case of the VAD, this rapid classification of
arterial catheters cannot be exhaustive. A complete defini-
tion of the type of IAC must include other attributions:

- the caliber of the VAD, using either the external
diameter in French (3 Fr=1mm) or the internal area
of the lumen (Gauge);

- the actual length of the catheter and/or the position
of the tip;

- the material of the catheter: most IACs are made of
polyurethane (PUR), polyethylene (PE), or poly-
ether-bloc-amide (PEBA).

Conclusions

Standardizing nomenclature is crucial for accurately inter-
preting clinical studies and providing clear, unambiguous
recommendations in clinical practice. Recognizing the
complexities and variations inherent in different terminol-
ogies and abbreviations across diverse medical fields,
including but not limited to vascular access, GloVANet/
WoCoVA felt a collective responsibility to release this
position statement. These efforts aim to unify procedures
and practices across different countries, enhancing global
collaboration and patient care.

To align with the overarching vision of GloVANet/
WoCoVA, which seeks to promote collaboration and stand-
ardization in vascular access across diverse global health-
care environments, the optimization of nomenclature and
abbreviations is crucial. The NAVIGATE Statement, by
advocating for a universally accepted terminology, addresses

the pressing issue of inconsistent language within the field.
This effort not only mitigates the challenges posed by vary-
ing terminologies but also establishes a foundation for har-
monized practices that emphasize clarity, consistency, and
inclusivity in vascular access management worldwide.
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