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Abstract

In the past 5years, non-dialysis femoral venous access has changed in terms of indications, techniques of insertion, and
expected incidence of complications. To the traditional non-emergency indication for femoral catheters—obstruction of
the superior vena cava—many other indications have been added, both in intensive and non-intensive care. The insertion
technique has evolved, thanks to ultrasound guided venipuncture, tunneling, and ultrasound based intraprocedural tip
location. Insertion of femorally inserted central catheters may be today regarded as a procedure with an extremely
low intraprocedural and post-procedural risk. The risk of infection is reduced by the possibility of the exit site at mid-
thigh, by the use of cyanoacrylate glue for sealing the exit site, and by appropriate intraprocedural strategies of infection
prevention. The risk of catheter-related thrombosis is low, due to several concomitant strategies: a proper match
between vein diameter and catheter caliber; an accurate intraprocedural assessment of tip location by ultrasound and/
or intracavitary ECG; the consistent use of ultrasound guided venipuncture and micro-introducer kits; an adequate
stabilization of the catheter at the exit site. The risk of mechanical complications and the risk of lumen occlusion are
minimized when using polyurethane, power injectable catheters. All these novelties have brought a revolution in the
field of femoral venous access, so that this route may be considered as safe and effective as other approaches to central
venous catheterization.
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Introduction insertion of femoral catheters in terms of insertion and
management strategies. Last, most of the puncture were
performed “blind,” without the use of ultrasound guid-
ance. This “old” approach to femoral venous access was
inevitably associated with a high incidence of infective

In the past few years, femoral venous access has rapidly
evolved in terms of both insertion techniques and indica-
tions. Historically, the femoral vein access was synonym
of puncture/cannulation of the common femoral vein at the
groin, with the catheter exit site always located at the
inguinal groove. Also, there was no particular attention
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Figure 1. (a) Tip in iliac veins: peripheral femoral line, (b) tip inside the inferior vena cava: FICC, and (c) tip inside the right atrium:

FICC.

and thrombotic complications,' so that the use of femoral
catheters has been discouraged for years.>®

In the last decade, the evolving scientific evidence in
the field of vascular access has yielded several changes in
the clinical practice, with dramatic improvement of the
outcome of femoral venous access. The most relevant nov-
elties in this field can be summarized in four issues: (1) a
better definition of those situations when a femoral cathe-
ter can be regarded as a “central” venous access and used
accordingly; (2) clinical diversification between emer-
gency versus elective femoral catheters, as they strongly
differ in terms of indication, technique of insertion,
expected complications, and management; (3) new options
in terms of choice of the puncture site and choice of the
exit site, (4) new options for the intraprocedural assess-
ment of the position of the tip.

Correct definition of peripheral
versus central femoral venous access

The current definition of “central” venous access, as rec-
ommended by the WoCoVA Foundation (WoCoVA=World
Conference on Vascular Access),”!” implies the position
of the tip of the catheter inside the superior vena cava, or
inside the right atrium, or inside the inferior vena cava.
All venous catheters with tip in other locations must be
considered as peripheral. This differentiation has relevant
clinical implications, since a central venous access allows
the administration of any type of solution, even if vesicant
or irritant or potentially associated with endothelial dam-
age.®19°12 Also, the central position of the tip allows easy
and reliable blood sampling.'® Last, if the tip is specifi-
cally placed in the right atrium or in the lower third of the
superior vena cava, the central access can be used for
hemodynamic monitoring (estimate of central venous
pressure; estimate of the cardiac output by the thermodi-
lution method).'?

Applying these concepts to femoral access, it is evident
that many femoral catheters currently used in clinical prac-
tice are not “central” venous catheters. A 20 cm catheter, if
inserted in an adult patient by venipuncture of the common
femoral vein at the groin, will have its tip inevitably
located inside an iliac vein (either external or common).
Recently, 20-25cm catheters have been inserted also by
venipuncture of the superficial femoral vein!>!'* or the
popliteal vein,'* with their tip expected to be in the exter-
nal iliac or in the femoral veins. Such venous access should
be considered “peripheral” catheters and should be used
only for infusion of solutions compatible with the periph-
eral route (Figure 1(a)). An exhaustive list of the intrave-
nous drugs that may be compatible and not compatible
with the peripheral venous administration has been pub-
lished recently.!" Administration of vesicant drugs or of
high-osmolarity parenteral nutrition via a femoral catheter
with its tip in the iliac veins will be associated with the risk
of venous thrombosis of the iliac-femoral venous axis.

The proper definition of a femoral catheter as “cen-
tral”—that is, a “femorally inserted central catheter”
(FICC)—implies the documentation that the tip is located
inside the inferior vena cava (Figure 1(b)) or inside the
right atrium (Figure 1(c)). The latter position should be
preferred when hemodynamic monitoring is required, such
as in acutely ill patients.

Femoral venous access in emergency
versus elective situations

Both in adults and in children, femoral venous access by
direct puncture of the common femoral vein at the groin is
the most frequent access to deep veins adopted in emer-
gency. If compared to the access to the deep veins of the
supra/infraclavicular area (internal jugular, innominate,
axillary, subclavian), the emergency femoral access has
several advantages: it is relatively easier and safer, it is not
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associated with the risk of pleuropulmonary complica-
tions, and leaves the airways and the chest available for
maneuvers of resuscitation and ventilation. Though, most
of the femoral catheters inserted in emergency are only
20-25 cm long; this implies that—in most adult patients—
they should be regarded as “peripheral” venous accesses,
since the tip is most likely inside the iliac veins. Also, as
the exit site is typically at the groin, the risk of infection
and thrombosis is high.'® Nonetheless, this risk becomes
clinically acceptable if the catheter—as recommended for
all catheters inserted in emergency situations®!*—is appro-
priately removed early, that is, within 48h. Emergency
femoral catheters should always be inserted by ultrasound
guided venipuncture!’; they may have different calibers
and they may be single, double, or triple lumen: 4-8 French
(Fr) catheters are most used in children and adults, but
sometimes 11.5—13 Fr double lumen catheters are chosen,
not for the need of dialysis but for the purpose of having a
“high flow” device. In the contingency of the emergency,
maximal barrier precautions are seldom adopted (hence
the need of early removal) and tip location methods are not
considered as mandatory. Though, even in the emergency
setting, “minimal” strategies of infection prevention (ster-
ile gloves, antisepsis with chlorhexidine, small sterile
field) are nonetheless required.

In elective clinical situations, clinicians should adopt a
different aptitude. An appropriate structured insertion bun-
dle, such as the SIF protocol (SIF=Safe Insertion of
Femoral catheters),'®2 is strongly recommended. The SIF
protocol includes a preprocedural ultrasound evaluation of
the veins before the procedure,? skin antisepsis with 2%
chlorhexidine in alcohol, maximal barrier precautions,
proper choice of the puncture site and of the exit site,!’
ultrasound guided venipuncture, intraprocedural tip loca-
tion by ultrasound®>** or by intracavitary ECG, adequate
catheter securement, and protection of the exit site. As
already mentioned, most of the complications traditionally
ascribed to femoral catheters (infection, venous thrombo-
sis, dislodgment) are basically related to the exit site at the
groin, which should be avoided as much as possible out-
side of emergency situations. This means that two possible
options are commonly recommended for the elective fem-
oral access not meant to be used for dialysis or apheresis'’:
(1) ultrasound guided venipuncture of the superficial fem-
oral vein, with exit site at mid-thigh'>?32; (2) ultrasound
guided venipuncture of the common femoral vein at the
groin, tunneling the catheter downwards so to obtain an
exit site at mid-thigh.'®?”?% On the other hand, for short-
term non-tunneled dialysis catheters, the only practical
option is the ultrasound guided venipuncture of the com-
mon femoral vein at the groin, with the exit site in the
inguinal area: as the length of non-cuffed dialysis catheters
does not exceed 25 cm, any attempt to achieve an exit site
more distally, far from the inguinal groove, will result in
an inappropriate position of the tip (not inside the inferior
vena cava but in the common iliac vein).?’

As recommended in the SIF protocol, all non-dialysis
catheters placed outside emergency should be inserted
using intraprocedural methods of tip location, so to obtain
real time documentation that the tip is appropriately
located either in the inferior vena cava or in the right
atrium (see below).

For short term non-tunneled dialysis femoral catheters,
tip location methods are not currently adopted, since these
catheters are relatively short; as mentioned above, maxi-
mal effort should be done so to place the tip into the infe-
rior vena cava, which means (a) using 24-25cm long
catheters in adult patients, and (b) accessing the common
femoral vein as proximal as possible. If these conditions
are not met (e.g. if a 20 cm long dialysis catheter is inserted
in an adult patient, accessing the vein distally to the ingui-
nal groove), the tip will not reach the inferior vena cava,
and the performance of the catheter in terms of flow will
be impaired.

Choice of the vein and of the exit site:
New options

FICCs are usually considered as an option when central
venous catheterization via a cervico-thoracic approach—
so called centrally inserted central catheter (CICC)—or
via a brachial approach—peripherally inserted central
catheter (PICC)—is not feasible or expected to be diffi-
cult, or overtly contraindicated. For example, compression
or neoplastic infiltration of the superior vena cava is a typi-
cal indication for inserting a FICC, if central venous access
is required.

Until a few years ago, the only venous approach for
FICC insertion in children and adults was the puncture/
cannulation of common femoral vein at the inguinal
groove. Unless the catheter had been tunneled, the exit site
was at the groin, and this was associated with a high risk of
catheter-related infection and catheter-related venous
thrombosis.® This explains why most guidelines recom-
mended to use femoral venous access only in the absence
of alternative options or in emergency.

In the last decade, the implementation of the tunneling
techniques, which has been applied progressively also to
non-cuffed catheters,'?2%%3% has allowed to overcome
some of these issues: cannulation of the common femoral
vein is currently compatible with an exit site far from the
groin, tunneling either downwards (to mid-thigh) or
upwards (to the abdomen).!®?73!

More recently, the increasing use of ultrasound guidance
for preprocedural vein assessment?!*>** and for venipunc-
ture'” has actualized the possibility of considering other
veins of the lower limb—such as the superficial femoral
vein, the saphenous vein, or the popliteal vein!*233437for
the purpose of venous catheterization.

In the last few years, ultrasound guided venipuncture of
the superficial femoral vein has emerged as an interesting
strategy to achieve an exit site at mid-thigh, relatively far



The Journal of Vascular Access 00(0)

Figure 2. Ultrasound visualization of the superficial femoral vessels at mid-thigh.

from the groin, without the need for tunneling.>3"-3

Anatomically, the superficial femoral vein is defined as
that portion of femoral vein which begins from the pop-
liteal vein in the adductor canal (Hunter’s canal) and ends
just below the inguinal groove, merging with the deep
femoral vein to form the common femoral vein. The super-
ficial femoral vein is usually located between 3 and 6cm
from the skin surface, below the sartorius muscle, close to
the superficial femoral artery and saphenous nerve.?> In
adults, its caliber is usually between 4 and 8 mm.?® The
venipuncture is performed with a micro-introducer kit
(21 G needle, soft, straight nitinol guidewire, 7cm long
micro-introducer). The approach of the venipuncture to the
superficial femoral vein can be done either by the short
axis out-of-plane technique, or by the oblique axis in-plane
technique (Figure 2). One of the main advantages of this
approach is the possibility of achieving a long-term venous
access even in patients with severe abnormalities of the
coagulation or undergoing antithrombotic treatments.>
When adopting the venipuncture of the superficial fem-
oral vein in adults, 20-25 cm catheters will have their tip
located in the common femoral vein or in the external iliac
vein (and they will be considered “peripheral” venous
devices); if a proper “central” venous access is required,

50-60 cm catheters should be chosen, so that their tip may
reach the inferior vena cava (and this will be a proper “cen-
tral” venous catheter, i.e. FICC). In pediatric patients,
shorter catheters (30—40cm) may be used, depending on
the age and weight of the child; the actual length required
can be established properly only during the maneuver,
using an intraprocedural method of tip location. !>

New options for the tip location in
the inferior vena cava

The methods of tip location of femoral catheters have also
evolved in the last few years. Until a decade ago, the tip
location of FICCs was mostly obtained by radiological
methods (either by intraprocedural fluoroscopy or by post-
procedural abdominal X-ray). The location of the catheter
tip was estimated by its anatomical projection on radiologi-
cal landmarks.**? Such radiological methods were quite
inaccurate, both in terms of actual location of the tip (e.g. a
catheter accidentally inserted in the right lumbar ascendent
vein could hardly be differentiated by a catheter correctly
placed into the inferior vena cava) and in terms of precision
(e.g. radiological landmarks may not allow to accurately
discriminate if the tip is above or below the renal veins).
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Figure 3. Ultrasound visualization of the tip of the catheter in the sub-diaphragmatic vena cava, using the transhepatic view.

Since 2020, most international guidelines recommend
that tip location of central venous catheters ought to be
obtained during the maneuver itself.31%!7 Thus, tip loca-
tion of FICCs by post-procedural abdominal X-ray is cur-
rently discouraged because inaccurate, not cost-effective,
and unsafe for the patient, since it implies X-ray exposure.
Possible options for an intraprocedural assessment of the
position of the tip of a FICC in the right atrium or in the
inferior vena cava include fluoroscopy, intracavitary ECG
(IC-ECQ), trans-esophageal echocardiography (TEE), and
trans-thoracic echocardiography (TTE).

Tip location by fluoroscopy is currently discouraged
because inaccurate (since it is based on poorly reliable radi-
ological landmarks), unsafe (since it implies X-ray expo-
sure), expensive, and logistically difficult at bedside.®!%!7

TEE is highly accurate for the tip location of venous
catheters with the tip in right atrium or at the cava-atrium
junction, but it is useless when the tip is in the inferior
vena cava below the diaphragm; also, it is expensive,
invasive, and logistically difficult or unfeasible in most
situations.!%!7

IC-ECG is a simple, safe, accurate, and cost-effective
method of intra-procedural tip location, if the tip is
expected to be inside the right atrium or at the superior
cava-atrial junction. If the tip of the FICC is meant to be in
the right atrium, IC-ECG can be successfully utilized both
in children®® and in adults.**

On the other hand, TTE—particularly if associated with
the so-called “bubble test”?>**—is the ideal intraproce-
dural method of tip location for FICCs, both in adults and
in children, both for tips meant to be in the right atrium and
in tips which should stay somewhere inside the inferior
vena cava. Adopting a subcostal view (axial or longitudi-
nal) or an apical view, it is possible to obtain an ultrasound
visualization of the right atrium; the subcostal views also
allow optimal visualization of the junction between atrium

and inferior vena cava.?2* Adopting a transhepatic view,
it is also possible to visualize the subdiaphragmatic infe-
rior vena cava, and more precisely the tract included
between the renal veins and the hepatic veins.*>*¢ The
transhepatic view has been used for years as a “rescue
view” in patients with difficult subcostal window,*”* such
as in presence of pericardial drainage, abdominal surgical
wound, percutaneous endoscopic gastrostomy, ascites,
third trimester pregnancy, distention of colon and stomach
by gas or enteral nutrition, or non-invasive ventilation. In
recent years, the transhepatic view of the inferior vena
cava has been applied to the field of venous access, for the
purpose of identifying the tip of FICCs.* The maneuver is
performed by placing a convex probe (3—8 MHz) or a sec-
torial probe (2-6 MHz) between the anterior and the mid-
dle axillary line at the level of the 9th—10th intercostal
space. The marker of the probe is toward the patient’s
head. This view uses the liver as acoustic window. Tilting
the probe, the inferior vena cava can be visualized in its
long axis, from the right kidney up to the junction with the
hepatic veins (Figure 3). The intra-procedural tip location
of FICCs with the transhepatic view is simple, safe, and
accurate (since it allows to directly visualize the catheter
inside the vein): it is applicable in 97.6% and feasible in
100% of cases.*>4

The present and future of non-dialysis
femoral access

Since the introduction of these novelties in the clinical
practice, the world of femoral venous access has become
particularly varied and complex. Femoral access is attract-
ing the attention of more and more physicians, in many
different populations of patients. When excluding femoral
catheters used for dialysis or apheresis (either short-term
non-tunneled or long-term tunneled), different choices for
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Table 1. Non-dialysis femoral venous access today.

Patients  Device Indication Access Exit site Tip location Preferred securement
method
Neonates ECC Short term Superficial veins of Peripheral sites Neo-ECHOTIP Sutureless
the lower limb
Non-tunneled FICC Emergency CFV Groin Not required Sutureless
Tunneled FICC Short/long term CFV Mid-thigh Neo-ECHOTIP Subcutaneous anchorage
Children  Non-tunneled FICC Emergency CFvV Groin ECHOTIP-Ped Sutureless
Tunneled FICC Short/long term CFV Mid-thigh ECHOTIP-Ped Subcutaneous anchorage
Adults Peripheral catheter Short term Deep veins of the Various sites ~ Not required Sutureless
lower limb
Non-tunneled FICC Emergency CFV Groin Not required Sutureless
Non-tunneled FICC Short/long term SFV Mid-thigh ECHOTIP/IC-ECG Subcutaneous anchorage
Tunneled FICC Short/long term CFV or SFV Mid-thigh ECHOTIP/IC-ECG Subcutaneous anchorage
FICC-port Long term CFV or SFV — ECHOTIP —

ECC: epicutaneo-cava catheter; FICC: femorally inserted central catheter; CFV: common femoral vein; SFV: superficial femoral vein.
Neo-ECHOTIP, ECHOTIP-Ped, ECHOTIP, IC-ECG: see explanation in the text.

Short term: <3—4 weeks; long term: >3—4 weeks.

non-dialysis femoral access are currently available in neo-
nates, in children and in adults, and they are summarized
in Table 1.

In neonates, central venous catheters inserted—directly
or indirectly—into the femoral veins—include:

(a) epicutaneo-cava catheters (ECC) with access at the
lower limbs: these are non-power injectable, small-bore
catheters (1-2.7Fr), preferably in polyurethane,
inserted by direct venipuncture of superficial veins of
the saphenous system; sometimes they are called “neo-
natal PICCs,” but probably the best definition is ECC,
to differentiate them from the ultrasound-guided PICCs
used in children and adults®®*!; they do not imply the
adoption of ultrasound-guided venipuncture, since they
are inserted in very superficial veins, quite visible
through the skin, but ultrasound is recommended for
the assessment of the final position of the tip, that
should ideally be located at the junction between infe-
rior vena cava and right atrium??;

(b) non-tunneled femorally inserted central catheters
(non-tunneled FICCs): that is, power injectable polyu-
rethane large bore catheters (3—4 Fr) inserted into the
common femoral vein by ultrasound guided venipunc-
ture, with exit site at the groin. The location of the exit
site is relatively disadvantageous in terms of risk of
infection. A “pseudo-tunneling” (or “extended subcuta-
neous route”) may be useful for achieving an exit site
slightly more distal to the groin.'®>? As for ECCs, also
for FICCs tip location must be assessed preferably by
ultrasound: the final position of the tip may be either in
the subdiaphragmatic inferior vena cava (visualization
by a transhepatic view) or at the entrance of the right
atrium (visualization by subcostal view).??

(c) tunneled femorally inserted central catheters (tun-
neled FICCs): that is, power injectable polyurethane
3—4Fr catheters inserted by ultrasound guided veni-
puncture of the common femoral vein, but with the exit
site located at mid-thigh, through a short subcutaneous
tunnel connecting the puncture site with the exit site.
The tip location is the same as for non-tunneled FICCs.
Since the use of cuffed catheters in not recommended in
neonates, tunneled FICCs should be secured by subcu-
taneous anchorage (Figure 4). Tunneled FICCs are
more reliable than non-tunneled FICCs in terms of
duration and risk of complications: the tunneling and
the exit site decrease the risk of infection by reducing
extraluminal bacterial contamination®3; even the risk of
thrombosis seems to be reduced.**

As recommended by all recent guidelines'® and text-
books,* the use of small bore tunneled-cuffed silicone
catheters (e.g. Broviac catheters, which were typically
inserted by “blind” venipuncture of the common femoral
vein or by venous cutdown of the saphenous vein) should
be strongly discouraged: such catheters are fragile, unreli-
able in terms of flow and resistance, and usually associated
with a high risk of mechanical complications (rupture, tip
migration, dislodgment, etc.).

In infants and children, as in neonates, the superficial
femoral vein is too small to be cannulated, so that FICCs
are always inserted via ultrasound-guided puncture/can-
nulation of the common femoral vein, with or without
tunneling:

(a) non-tunneled femorally inserted central catheters
(non-tunneled FICCs): such catheters are typically
inserted in emergency. As it happens in emergency,
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Figure 5. Tunneled FICC with exit site at mid-thigh (after

Figure 4. Tunneled FICC in infant.
puncture of the common femoral vein) in a pediatric patient.

maximal barrier precautions are often not adopted; also,
the exit site at the groin (inevitable after puncture/can-
nulation of the common femoral vein) is disadvanta-
geous in terms of bacterial contamination; also,
intraprocedural assessment of the location of the tip
(ideally, by ultrasound) may not be feasible. For all
these reasons, non-tunneled FICCs inserted in emer-

gency should be removed as soon as possible (within
48h).1°0

(b) Tunneled femorally inserted central catheters
(tunneled FICCs): these catheters have longer duration
and less risk of complications if compared to non-tun-
neled FICCs, as long as they are in polyurethane and
power injectable. The use of fragile cuffed silicone
catheters (e.g. Broviac, Hickman, or Groshong) has no
clinical justification anymore.*>** The venipuncture
should be consistently performed by ultrasound guid-
ance,” and the tip location should be intraprocedural,
according to the ECHOTIP-Ped protocol.?* The risk of
dislodgment should be minimized by using cuffed cath-
eters in polyurethane or by using non-cuffed catheters
secured by subcutaneous anchorage (this second option
appears to be preferable)’’ (Figure 5).

In adult patients, several options of femoral access may

be considered:

(a) Peripheral femoral catheters (femoral “midline”
catheters): anytime the tip of the femoral catheter does
not reach the inferior vena cava, the device should be

regarded as a “peripheral” venous access, that is, not
appropriate for the infusion of solutions potentially
associated with endothelial damage; peripheral cathe-
ters may be inserted by ultrasound guided approach of
the popliteal vein or of the saphenous vein or of the
femoral veins, and may have a role in palliative care'*
or in situations where threading the catheter through the
iliac veins into the inferior vena cava seems to be diffi-
cult or impossible (Figure 6).

(b) Non-tunneled FICCs with exit site at the groin: this
are typically FICCs inserted in emergency, via ultra-
sound guided puncture of the common femoral vein,
and they should be preferably removed within 48h,
because of the high risk of infection (secondary to the
contamination of the groin area); the instability of the
catheter and the difficulty in securing it are also associ-
ated with a high risk of venous thrombosis and of dis-
lodgment (Figure 7).

(c) Non-tunneled FICCs with exit site at mid-thigh: as
discussed above, ultrasound guided puncture of the super-
ficial femoral vein at mid-thigh is associated with an exit
site in an area which usually at low risk of contamina-
tion?®; the risk of thrombosis and the risk of dislodgment
also appear to be reduced; this approach is more and more
utilized in both hospitalized and non-hospitalized patients
with relative or absolute contraindications to the place-
ment of a PICC or a CICC>® (Figure 8). The ideal location
of the tip should be in the subdiaphragmatic inferior vena
cava (ultrasound visualization of the tip in the tract of
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Figure 6. Femoral catheters with tip located (A) in the common iliac vein (femoral “midline” catheter, appropriate only as
peripheral venous access), (B) in the right atrium (femorally inserted central catheter =FICC, appropriate as central venous access),
and (C) in the left lumbar ascendent vein (inappropriate position: to be removed immediately).

Figure 8. Non-tunneled FICC with exit site at mid-thigh
(after puncture of the superficial femoral vein).

Figure 7. Femoral catheter with exit site at the groin.

vena cava between renal veins and hepatic veins, using a
transhepatic view with “bubble test”) or in right atrium
(Figure 6) (tip location by intracavitary ECG or by ultra-
sound visualization of the tip using a subcostal or apical
view with “bubble test”).

(d) Tunneled FICCs (cuffed or non-cuffed): tunneling
should be adopted any time the line is expected to last
for a long period. Tunneling may be adopted to achieve
an exit site at mid-thigh, or even more distally?’%’; tun-
neling backwards, so to get an exit site in the abdominal
area is not recommended, since it is associated with risk

of kinking the catheter. In particular, distal third-thigh
tunneling may be an option in case of non-cooperative
patients to prevent self-removal of the catheter.?” All
tunneled FICCs should be in polyurethane and power
injectable (as already mentioned, tunneled silicone
catheters are currently not recommended anymore).'
Tip location should be performed during the procedure,
with the same methods mentioned for non-tunneled
FICCs with exit site at mid-thigh. As already discussed,
the risk of dislodgment should be minimized either
adopting cuffed catheters, or—even better—securing
non-cuffed catheters by subcutaneous anchorage.>
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(e) FICC ports: when an infrequent access for anti-
blastic chemotherapy is required (e.g. every 3 weeks)
and there are relative/absolute contraindications to the
implantation of a PICC-port or a chest-port, a femoral
catheter inserted via the femoral veins can be con-
nected with a reservoir. The most recent strategy is to
use 5 Fr polyurethane catheters, preferably inserted in
the superficial femoral vein and connected with a very
low-profile reservoir (about 8 mm high) placed in a
subcutaneous pocket just above the quadriceps mus-
cle. The old method of using bulky reservoirs placed
in the abdominal wall or above the iliac crest should
be discouraged.

Conclusions

In the past Syears, a few relevant clinical strategies have
radically changed femoral venous access, particularly for
the catheters to be used not for dialysis but for infusion and
blood sampling: (a) ultrasound guided venipuncture,
which have extended the choice of veins available for can-
nulation; (b) tunneling techniques, which have lowered the
risk of infection and thrombosis, mainly related to the exit
site at the groin; (c) the adoption of 50-60 cm long cathe-
ters, which have increased the possibility of achieving a
real “central” location of the tip; (d) ultrasound-based tip
location, which has allowed to obtain an intraprocedural,
non-invasive assessment of the final position of the tip.

These changes have expanded the indications of non-
dialysis femoral access and have reduced the risk of
complications.

To the traditional non-emergency indication for
FICCs—obstruction of the superior vena cava—many
other indications have been added, both for intensive and
non-intensive care areas.’>*> Whenever the veins of the
upper limbs are inaccessible, and a single or double lumen
catheter seems to be appropriate, an analysis of risk/bene-
fit ratio may favor a FICC over a CICC. Also, patients with
cognitive disorders who may be prone to accidental
removal of the central catheter may benefit of an exit site
at mid-thigh, or even more distally, far from the reach of
their hands. Last, both in some acutely ill and in many pal-
liative care patients, an exit site at mid-thigh (as with a
FICC inserted into the superficial femoral vein, or inserted
into the common femoral vein and tunneled downwards)
may be easier and cleaner to manage. Central catheters via
the access to the superficial femoral vein has also been
proven to be advantageous in COVID patients ventilated
in prone position.*’

This extension of indications is mainly secondary to the
fact that FICC insertion is nowadays regarded as a proce-
dure with an extremely low intraprocedural and post-proce-
dural risk. The risks of femoral access—both at the time of
insertion and during the period of indwelling—have been
lowered by the new strategies described above. The risk of

infection is reduced by the possibility of the exit site at mid-
thigh, the use of cyanoacrylate glue for sealing the exit
site, and by appropriate intraprocedural strategies of
infection prevention (skin antisepsis with 2% chlorhexidine
in alcohol and maximal barrier precautions). The risk of
catheter-related thrombosis is low, due to several concomi-
tant strategies®': a proper match between vein diameter and
catheter caliber; an accurate intraprocedural assessment of
tip location by ultrasound and/or intracavitary ECG'*%; the
consistent use of ultrasound guided venipuncture and
micro-introducer kits; an adequate stabilization of the cath-
eter at the exit site. Subcutaneous anchorage reduces the
risk of dislodgment.**%? The risk of mechanical complica-
tions (tip migration, kinking, catheter rupture) and the risk
of lumen occlusion are minimized when using polyure-
thane, power injectable catheters.

As with other types of central catheters, the adoption of
all the above precautions should be ensured using a proper
insertion bundle—Ilike the SIF protocol'®—and post-pro-
cedural management should follow the recommendations
of the current international guidelines.®!* Finally, the
proper training of the staff, both at insertion and at man-
agement, will play the most important role in ensuring an
optimal clinical outcome.
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