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Case report: femoral vein catheterization
complicated by pseudoaneurysm, arteriovenous
fistula and critical limb ischemia in a patient with
end-stage renal disease
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Abstract. Vascular access is an important procedure in patients with end-stage renal disease. Repeated punctures for cervical or thoracic vein
access can lead to serious complications (hemothorax, arterial lesions, venous stenosis or thrombosis) and prevent cervical venous access in
the future. Therefore, a tunneled femoral vein catheter represents an option for long-term hemodialysis access. Pseudoaneurysm, arteriovenous
fistula and critical lower limb ischemia are rare complications after femoral vein catheterization. We report the case of a patient who presented
all the above-mentioned complications simultaneously. Surgery involved resection of the pseudoaneurysm, femoral venorrhaphy and venous
graft for the superficial femoral artery. The patient had a positive postoperative evolution. The femoral vein route is a good option in hemodialysis patients when the cervical venous system is stenotic or thrombosed. It is mandatory to identify and treat possible lower limb-threatening
complications of femoral vein access: pseudoaneurysm, arteriovenous fistula and critical limb ischemia.
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Introduction

Vascular access is an important procedure in patients who need
emergency hemodialysis or who lost their arteriovenous fistula
(Polkinghorne et al 2013). The subclavian vein, the internal or
external jugular vein and the femoral vein are used for venous
access (Kuramochi et al 2006). The superficial femoral artery
is a pathway for temporary dialysis vascular access when the
central venous network is stenotic or obstructed (Frampton et
al 2009). The frequent use of the subclavian vein route for catheter placement is not recommended because of the high risk
of venous stenosis (MacRae et al 2005). The internal jugular
vein is considered the first choice for vascular access in longterm hemodialysis (Rinat et al 2014). Infection, bleeding after
catheter insertion and lesions of important cervical anatomical
elements represent the most frequent complications in venous
cervical access. Pseudoaneurysm, arteriovenous fistula and vein
thrombosis are less frequent complications (Wadhwa et al 2012,
Frykholm et al 2014).
In case of repeated punctures for cervical or thoracic vein access, serious complications (hemothorax, arterial lesion and
venous stenosis or thrombosis) could occur and prevent cervical venous access in the future (Al-Hwiesh et al 2007). In such
situations, a tunneled femoral vein catheter represents an option for long-term hemodialysis access. The femoral vein has
the advantage of being easily compressible and not requiring an
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X-ray after cannulation before beginning dialysis (Kuramochi et
al 2006). The most frequent complications of a tunneled femoral vein catheter are difficulty walking, bleeding at the puncture site, infection and deep vein thrombosis (Ong et al 2013).
Arteriovenous fistula and pseudoaneurysm are rare complications of femoral vein access (Kuramochi et al 2006).
Herein, we present a patient with simultaneous iatrogenic complications after the insertion of a tunneled femoral vein catheter.

Case report

A 76-year old male was included in a hemodialysis program
10 years ago. The patient had a history of bilateral stenosis of
the internal jugular and subclavian veins after multiple cervical
venous catheters for dialysis. He also had several arteriovenous
fistulas, all of them complicated by thrombosis. Six months before this hospital admission, the patient had a tunneled femoral
vein catheter for hemodialysis.
The patient was admitted to our department for rest pain and
swelling of the left lower limb of 4 weeks duration and he also
developed a leg ulcer (fig 1). The physical examination revealed
a bruit and a pulsatile tumor in the left groin.
Arteriography showed a 4 cm diameter aneurysm and communication between the superficial femoral artery and the common femoral vein in the left inguinal area (figures 2 A and B).
The anterior tibial artery, posterior tibial artery and peroneal
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Figure 1 Left calf ulcer (arrow)
artery were visible in only one third of the upper calf area. The
patient was diagnosed with arteriovenous fistula and pseudoaneurysm associated with critical lower limb ischemia after tunneled femoral catheterization.
Therefore, the patient was referred to the Department of Vascular
Surgery. A temporary catheter was placed in the right external
jugular vein for hemodialysis. The external iliac artery was explored and temporarily clamped. The pseudoaneurysm was isolated as it had a 10 mm connection with the superficial femoral
artery and a 5 mm connection with the common femoral vein
(figure 3A). A lateral venorrhaphy with polypropylene 5-0 was
performed. The superficial femoral artery was reconstructed
using a 5 cm heterolateral internal saphenous vein graft (figure
3B). A drain was placed before wound closure. The operation
time was 110 minutes.
The postoperative evolution showed pain relief and decreasing
edema of the lower limb. The leg ulcer developed grannulation
tissue within 10 days and healed a few weeks later.
Postoperatively, the patient developed inguinal lymphorrhea,
which was treated by aspiration drainage for 2 weeks.
The 6 months follow-up showed lack of edema in the lower limb
and healing of the leg ulcer (comparative images: figure 4A and
4B). The Doppler Ultrasound demonstrated the permeability of
the superficial femoral artery and of the common femoral vein.

Discussion

Central venous system catheterization is an important procedure,
even if vascular access complications are a treatment challenge.
Compared with cervical venous access, the femoral route allows easier access for long term hemodialysis (Les et al 2013).
The complications of femoral vein access are also important:
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bleeding at the puncture site, infection, deep vein thrombosis
and difficulty walking (Rinat et al 2014).
Pseudoaneurysm , arteriovenous fistula and critical lower limb
ischemia are rare complications after femoral vein catheterization. Our patient presented all the above-mentioned complications
simultaneously. Thrombosis of the pseudoaneurysm communicating with the superficial femoral artery and common femoral
vein can lead to acute lower limb ischemia or pulmonary embolism (Huseyin et al 2013). Spontaneous rupture of a false
aneurysm is also a possible situation which requires emergency
surgery. In our case, because the pseudoaneurysm was large and
had the catheter inside, a minimally invasive procedure (stenting of the femoral artery or percutaneous thrombin injection)
was not feasible (Belli et al 2014).
Femoral arteriovenous fistula can cause high-output heart failure due to increased peripheral venous flow (Belli et al 2014).
Critical limb ischemia is the result of arterial steal syndrome
caused by arteriovenous fistula in a patient with previous arteriopathy of the lower limbs, as it happened in our case.
This clinical experience allows us to make recommendations
concerning femoral vein access for hemodialysis. It is advisable to take precautions and prevent unfortunate events by using a medial approach to the femoral vein in order to avoid the
artery. Ultrasound guidance can help femoral vein cannulation
when the femoral artery cannot be palpated (Prabhu et al 2010,
Clark et al 2014). Critical limb ischemia with worsening of leg
ulcers and increasing pain after femoral vein cannulation is a
sign of possible arteriovenous fistula in the inguinal region associated with arterial steal syndrome or distal thrombosis in
patients with previously stable arteriopathy of the lower limbs.

Conclusion

The femoral vein route is a good option in hemodialysis patients when the cervical venous system is stenotic or thrombosed. However, we have to keep in mind and identify in time
the possible lower limb-threatening complications of femoral
vein access: pseudoaneurysm, arteriovenous fistula and critical limb ischemia.
Informed Consent of Patient
The patient agreed for using his medical data for scientific aim.
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Figure 2 Arteriography: A. 1- Tunneled venous catheter; 2- Right common iliac artery; 3- Left common iliac artery; B. 1- Tunneled
venous catheter; 2- Pseudoaneurysm with arteriovenous fistula; 3- Superficial femoral artery

Figure 3 Intraoperative images: A. 1- Pseudoaneurysm; 2- Tunneled venous catheter; B.1- Saphenous vein graft; 2-Sutured common femoral vein

Figure 4 Comparative images: A. Preoperative aspect: edema of left thigh and partially sectioned femoral vein catheter (arrow);
B. Six months postoperatively
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