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Vascular closure devices (VCDs) have shown effective-
ness in randomized trials and have been in clinical use for 
many years [1]. Their main advantage is in achieving com-
plete hemostasis as effectively as classic manual compres-
sion, but within a significantly shorter period of time [2]. 
Taking into consideration hospital economics and patient 
comfort, the use of VCDs is also associated with a shorter 
immobilization period [2]. It is especially important in cen-
ters treating high numbers of patients and where patients 
are discharged shortly after a percutaneous procedure. 
However, some meta-analyses have raised doubts about 
the superiority of VCDs over manual compression (MC) in 
the case of serious complications [3]. We present a case of 
a patient with VCD complications, followed by a short lit-
erature review.

A 91-year-old woman with type 2 diabetes, chronic kid-
ney disease, anemia, hypertension and peripheral artery 
disease (PAD) was admitted to hospital due to experienc-
ing recurrent retrosternal pain for several days. An ECG 
showed ST segment depressions in lateral wall leads and 
elevated cardiac troponin levels. 

She underwent urgent coronary angiography followed 
by angioplasty with zotarolimus-eluting stent implantation. 
The procedure was performed from the femoral approach 
with a good hemodynamic result. An Angio-Seal device was 
used to close the access site. The closure procedure was 
performed step-by-step, but complete hemostasis was not 
achieved. Due to active minor bleeding, manual compres-
sion and a pressure bandage were applied. After the proce-
dure, the patient was in a good clinical condition and was 
observed overnight. Twelve hours of bed rest was recom-
mended. The next morning, the patient reported a sudden 
loss of movement and numbness in the right foot. In the 
clinical examination, the right lower limb was cold and pale 
below the knee joint. The pulse was slightly palpable on the 
femoral artery and not palpable on the popliteal artery. Due 
to symptoms of acute limb ischemia, a computed tomogra-
phy (CT) scan was performed. It revealed a critical occlusion 

in the right common femoral artery and relevant athero-
sclerotic stenosis in the distal part of the vessel (Fig. 1). 

The patient underwent emergency thrombectomy. The 
surgeon found an intravascular component of the Angio-
Seal blocking the deep femoral artery (Fig. 2). It was suc-
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Fig. 1. 3D reconstruction of the blocked artery
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Fig. 2. Angio-Seal removed by the surgeon
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cessfully removed and blood flow was restored. After sur-
gery, signs of ischemia disappeared and the patient was 
discharged a few days later in a good clinical condition. 

There are three main mechanisms of action used in clo-
sure devices: clip-, collagen- or suture-based. Our patient 
was treated with an Angio-Seal device. In these particular 
VCDs, the bioabsorbable anchor is positioned intraluminally 
to seal the vessel from the inside. The collagen plug clogs 
the artery from the outside. The anchor and plug are pulled 
together closely by a suture. In the case of our patient, this 
whole complex penetrated to the lumen of the vessel. It re-
sulted in vascular obstruction and limb ischemia requiring 
surgical intervention. These rare complications are associ-
ated mainly with closure devices. A previous meta-analysis 
published in the American Heart Journal raised awareness 
about the safety of VCDs regarding these serious adverse 
events [3]. Surprisingly, investigators in the latest Cochrane 
Systematic Review focused on closure devices found no 
evidence of vascular injury requiring repair when compar-
ing manual compression with VCDs, even though studies 
measuring limb ischemia as an outcome were included [4]. 
This effect was observed regardless of the mechanism of 
action of VCDs. The majority of the studies did not report 
any cases of limb ischemia or vascular obstruction requir-
ing surgical intervention. More common adverse events 
affect the puncture site. Data from available studies show 
that the frequency of those minor complications is similar 
in closure device and manual compression patients. Over-
all, the incidence of complications varies between 2.9% and 
3.8% in different study groups [5, 6]. The complications are 
mainly bleeding, hematoma and pseudoaneurysms. These 
results are supported by a recent meta-analysis [3]. Some 
meta-analyses and studies indicate a significantly lower in-
cidence of hematomas in VCD treated patients [1]. The lat-
est Cochrane Systematic Review, which included 52 studies 
(19,192 participants), notes that this effect is dependent on 
the mechanism of action of VCDs and was observed only 
in collagen-based devices when compared to manual com-
pression [4]. The authors concluded that the incidence of 
pseudoaneurysms was also lower in patients treated with 
collagen-based VCDs. However, when comparing other types 
of closure devices with extrinsic compression, no significant 
differences in the frequency of complications were observed.

The use of Angio-Seal on a frail patient with concomi-
tant renal failure, as presented in our case, was justified 
by the intention of achieving hemostasis quickly in order 
to avoid blood loss and possible complications. Most stud-
ies indicate a notably shorter time to hemostasis with the 
use of closure devices. In the Cochrane Systematic Review, 
the authors conclude that the analyzed studies are too 
heterogeneous to be combined. Nonetheless, both metal 
clip-based and suture-based VCDs were associated with 
reduced time to hemostasis when compared with extrinsic 
compression [4].

The patient in our case presented many of the predic-
tors of VCD-related vascular complications listed below, 
including older age, female sex, diabetes, long procedure 

time, renal failure, PAD, etc. It is worth mentioning that pre-
cautions were taken and the patient was ordered to rest 
in bed for up to 12 h, yet despite this, an adverse event 
occurred. It would be beneficial to determine the cause of 
intraluminal dislocation of the device. According to other 
authors we assume that probable causes were inadequate 
pressure applied to the suture during deployment or place-
ment of the VCD over the atherosclerotic plaque [7]. Both 
of these scenarios could lead to vessel wall rupture and 
dislodgment of the device to the distal part of the artery, 
resulting in limb ischemia. However, mechanisms of VCD 
insertion failure are not well described and available stud-
ies are generally focused on finding risk factors of vascular 
complications. 

Several studies have been performed to establish predic-
tors of VCDs adverse events [1, 5, 6]. One of the studies pointed 
out certain risk factors, including age greater than 70 years 
(OR = 10.29; p = 0.04), diabetes mellitus (DM) (OR = 1.39; 
p = 0.02), total number of comorbidities (OR = 2.73; p = 0.04), 
duration of the procedure (OR = 1.02; p = 0.03), and number 
of stents placed (OR = 3.05; p = 0.04). However, after pro-
pensity score adjustment, only age > 70 was a significant 
predictive factor in multivariate analysis, and increased 
the risk of complications tenfold [5]. A study by Holm  
et al., which included 1,001 patients, identified female 
gender and multiple punctures as independent predic-
tors of adverse events and large hematomas [1]. Dumont 
et al. performed a retrospective analysis of 11,119 patients 
who underwent cardiac catheterization and/or percutane-
ous intervention, with femoral artery access, regardless of 
the use of closure devices [6]. Increased risk for vascular 
complications was found in patients who were older than  
70 years, were female, had renal failure, underwent per-
cutaneous intervention, and had a venous sheath. In the 
literature both female gender and older age are correlated 
with risk of vascular complications.

Proper imaging is also vital regarding safe VCD place-
ment. Instructions for use by the manufacturer emphasize 
that the angiogram of the puncture site is mandatory prior 
to placing Angio-Seal and in the case of PAD the device 
can be deployed safely in patient arteries > 5 mm diameter 
when there is found to be no luminal narrowing of 40% or 
greater within 5 mm of the puncture site. Moreover, some 
retrospective studies demonstrate that ultrasound-guided 
insertion of VCDs can reduce the risk of all complications, 
although there is no evidence for the routine use of this 
method [8].

In conclusion, we have presented a case of a rare se-
rious adverse event in a patient who received a vascular 
closure device after a percutaneous procedure. Our patient 
presented multiple risk factors of vascular complications. 
We must emphasize that the evidence available in the lit-
erature does not show an increased incidence of serious 
complications or higher mortality rate in patients treated 
with VCDs. Other data indicate a decreased rate of minor 
and local complications with the use of collagen-based de-
vices. 
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