
Titelstijl van model bewerken

Access to the superficial femoral vein

Maria Giuseppina ANNETTA
Catholic University Hospital, Rome - Italy



Common vs. Superficial femoral vein

The femoral access traditionally consists in the puncture 

and cannulation of the common femoral vein at the 

inguinal groove, being the only technique compatible with 

the landmark technique.

Though, even after the introduction of ultrasound guidance 

in clinical practice, this approach is still the most widely 

used for the insertion of Femorally Inserted Central 
Catheters (FICCs).



Common vs. Superficial femoral vein

Recently, several studies have reported the direct 

ultrasound guided puncture of the superficial femoral vein, 

i.e., that tract of the femoral vein between the popliteal 
vein and the origin of the deep femoral vein.



Common vs. Superficial femoral vein
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Common vs. Superficial femoral vein

Though the angiologist prefer to call this venous tract 

“femoral vein”, the vascular access specialist should prefer 

to differentiate the common femoral vein (CFV) from the 

superficial femoral vein (SFV), so to avoid any 

ambiguities in the description of the venous access 
procedure.



Common vs. Superficial femoral vein

As a matter of fact, the approaches to the CFV and to the 

SFV are quite different, in terms of:

- Clinical indications

- Technique of puncture and cannulation

- Puncture-related complications 

- Management of the exit site

- Late complications



Common vs. Superficial femoral vein

• CFV

– Puncture site at the groin

• Without tunnel: exit site at the groin
– Appropriate for emergency catheters or for acute dialysis catheters

• Tunneled: exit site in the abdomen or at mid-thigh

• SFV

– Puncture site AND exit site at mid-thigh



Approach to the SFV

The superficial femoral vein is impossible to access by 

landmark technique, but it can be easily identified, 

punctured, and cannulated by ultrasound.

It is located under the sartorius muscle, close to the 

superficial femoral artery and to the saphenous nerve.







Approach to the SFV

According to the SIF protocol, a pre-procedural ultrasound
examination is performed (RaFeVA – Rapid Femoral Venous
Assessment):

- to locate the SFV, 

- to measure its diameter, 

- to identify the best site for venipuncture, 

- and to decide the technical approach (short axis, out-of-
plane vs. oblique axis in-plane).







SFV - visualization in short axis



SFV – visualization in oblique axis

In-plane venipuncture



Approach to the SFV

• According to the diameter of the vein, a catheter of 
appropriate caliber is used (usually 4Fr or 5Fr), appropriate 
length (usually 50-60 cm), and appropriate material (power 
injectable; new generation polyurethane; non-valved; open-
ended)

(off label use of power injectable PICCs)



Approach to the SFV

• A modified Seldinger technique 
is preferred

– 21G, 7 cm echogenic needle

– 0.018 inches, 40-70 cm, soft 
straight tip, nitinol guidewire

– 4.5 or 5.5 Fr, 7-10 cm 
microintroducer-dilator



Approach to the SFV

• A linear probe, 7-12 MHz is used for venipuncture

• For bedside insertion, a wireless probe is preferred

• A wireless probe is mandatory for patients with COVID or with 
infections by multi-resistant pathogens







Approach to the SFV

• Though the SFV approach usually does not require tunneling, 
the exit site being at mid-thigh, tunneling may be used when
the exit site must be located more distally.



CFV puncture site

SFV puncture site



Approach to the SFV

• The progression of the catheter inside the introducer is
performed slowly, without removing the stylet;

• A long nitinol guidewire may be more appropriate than the 
stylet in facilitating the progression of the catheter through the 
femoral veins and through the iliac veins, up to the inferior
vena cava





Approach to the SFV

• After venipuncture, the appropriate direction of the catheter
inside the SFV and inside the CFV is checked by the linear 
probe (tip navigation)



Tip navigation



Approach to the SFV

• Tip location must be intra-procedural, as recommended by 
recent guidelines

• Both intracavitary ECG and/or ultrasound-based tip location 
(according to the ECHOTIP protocol) should be used, 
depending on the desired location of the tip







Approach to the SFV

• FICC with tip in the right atrium or at the junction between
inferior vena cava and atrium

– Intracavitary ECG

– ECHOTIP

• FICC with tip in the infra-diaphragmatic tract of the inferior
vena cava

– ECHOTIP



Approach to the SFV

• FICC with tip in the right atrium or at the junction between
inferior vena cava and atrium

– Intracavitary ECG (diphasic P wave = right atrium)

– ECHOTIP (subcostal view: direct visualization of the tip or 
enhanced visualization by ‘bubble test’)



Approach to the SFV

• FICC with tip in the infra-diaphragmatic tract of the inferior
vena cava

– ECHOTIP

• Transhepatic view: direct visualization of the tip or enhanced visualization
by ‘bubble test’ 



Wireless probes

A multi-transducer wireless probe is particularly useful when
inserting a FICC:

- Linear probe

- For venipuncture

- For tip navigation in the femoral veins

- Convex probe

- For tip navigation inside the inferior vena cava

- For tip location



Wireless probes

Linear probeLinear probe

Convex probe Convex probe + sectorial probe







Transhepatic view of the inferior vena cava 



Fegato FegatoCava inferiore Cava inferiore
con microbolle

Aorta Aorta



Direct visualization of the tip of the FICC



Approach to the SFV

• «Secure & Protect»

– Securement of the FICC by 
subcutaneous anchorage

– Protection of the exit site by 
sealing with cyanoacrylate
glue and semipermeable
transparent membranes







CFV vs. SFV: different indications

• SFV

– First option for any clinical situation which requires a FICC 
(CICC/PICC insertion not feasible or not safe)

• Tunneled CFV

– Elective FICC insertion when access to SFV is difficult

• Non-tunneled CFV

– Emergency

– Acute dialysis catheters



Tunneled FICC 

CFV venipuncture
Non-tunneled FICC

SFV venipuncture



CFV vs. SFV

• The main advantage of SFV is to achieve an exit site at mid-
thigh. This location is more favorable than the traditional 
location of exit site at the groin, both in terms of risk of 
infection and in stabilization of the catheter. 

• Though the same location can be obtained by tunnelling a 
FICC after CFV venipuncture, the advantage of the direct 
access to the SFV is the avoidance of the tunneling 
maneuver (which may be sometimes contraindicated by the 
coagulation profile of the patient).







Our experience





• Dementia/cognitive disorders (n=40)

• Bedridden patients in palliative care (n=27)

• Obstruction of the superior vena cava (n=19)

• Severe coagulopathy (n=5)

• Septic patients with helmet for NIV (n=2)

• Dialysis catheter + pacemaker (n=2)

• A-V Fistula for dialysis (n=2)

• CICC refusal in Lou Gerhig’s disease (n=1)

Indications



Technical issues

• Inner diameter of the SFV : 4-8 mm

• Depth of the SFV : 3-6 cm

• Venipuncture

– Short axis out-of-plane (n=52)

– Oblique axis in-plane (n=46)

• Tip location

– Tip in inferior vena cava (n=94), 

– Tip in right atrium (n=4)



Complications

• Immediate

– 1 accidental arterial puncture

– 1 intra-procedural kinking of the catheter

• Early (< 48 hrs)

– 1 post-procedural kinking (requiring guidewire replacement)

• Late

– No catheter-related thrombosis

– No CRBSI

– 1 dislodgment (in a patient with cognitive disorder)



Conclusion of the study



Take home message

• The access to the superficial femoral vein should be 
considered as first option when an elective insertion of a 
FICC is required (unless a dialysis catheter is needed)

– Venipuncture is safe and easy

– Intra-procedural tip location is easy

– It has the same performance of any central venous access

– The risk of infection and thrombosis is low (exit site at mid-thigh)

– The risk of dislodgment is low (subcutaneous anchorage)
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