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ABSTRACT

Femoral arterial closure devices are now commonly used after both diagnostic and therapeutic coronary procedures.
They have been shown to reduce the time to ambulation and to decrease the length of the hospital stay. Angioseal
is a commercially available femoral artery closure device that has been approved by the Food and Drug Admin-
istration (FDA). The device sandwiches an intra-arterial absorbable anchor on the luminal side of the vessel and a
thrombin plug on the surface of the vessel with using a self-cinching stitch. We report here on three patients who
presented with acute and delayed arterial occlusive complications that were found to be due to an Angioseal anchor
that was not appropriately reabsorbed. (Korean Circ J 2008;38:339-342)
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Introduction

Arterial closure devices are increasingly being used
after percutaneous endovascular procedures. They short-
en the time to hemostasis and the duration of bed rest,
and they may also decrease the length of the hospital
stay and increase the patients’ comfort.” Angioseal®
(St. Jude Medical) is a commercially available femoral
artery closure device that has been approved by the
Food and Drug Administration (FDA). Angioseal con-
sists of a polymer mixture anchor placed on the inner
side of the artery and it is connected, through an absorb-
able suture, to a bovine collagen plug, which compresses
the artery externally.

The two parts are pressed against each other, sq-
ueezing the vascular puncture site like a sandwich.” At
our medical center, the frequency of using Angioseal is
75 cases per year and the incidence of Angioseal-re-
lated vascular complication that require surgical repair
is about 4%. We report here on three cases of Angio-
seal-induced arterial occlusions in patients who pres-

Received: December 15, 2007

Revision Received: February 18, 2008

Accepted: March 1, 2008

Correspondence: June Namgung, MD, Department of Intemal Medicine,
Vision 21 Cardiac and Vascular Center, College of Medicine, Inje University,
2240 Daehwa—dong, llsanseo—gu, Goyang 411—706, Korea

Tel: 82—31-910—7834, Fax: 82—31-910—7829

E—mail: medngj@ilsanpaik.ac.kr

339

ented with pain, numbness and claudication that was
found to be caused by an Angioseal anchor that did not
resorb appropriately.

Case

Case 1

A T4-year-old male suffering with acute myocardial
infarction had been catheterized 40 days ago into a right
femoral artery for emergency coronary intervention.
The patient then presented with right leg intermittent
claudication and a tingling sensation 40 days after a
percutaneous cororonary intervention and puncture
site closure with using a 6 Fr Angioseal. The patient had
no history of symptomatic peripheral vascular disease.

The physical examination was remarkable for the
reduced popliteal and pedal pulses. All the left lower
limb pulses were normal. Lower extremities Doppler
studies showed evidence of reduced arterial blood flow,
with a lesion at the iliac and common femoral artery
levels. An abdominal aortogram revealed normal com-
mon, external and internal iliac arteries bilaterally. A
completely occluded lesion was present in the right com-
mon femoral artery at the level of the femoral head,
which was the previous puncture site (Fig. 1A). Using
access via the right common femoral artery, we at-
tempted balloon dilatation of the lesion using a 7 X 40
mm balloon (Ultrathin, Boston Scientific). Following
balloon deflation, severe residual stenosis was angiog-
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Fig. 1. Images of the obstructive lesions at the distal portion of the femoral artery puncture site. The abdominal aortogram showed a
completely occluded lesion in the right common femoral artery at the level of the femoral head, at the site of a previous puncture (A). CT
angiography demonstrated completely diffuse occluded lesion in the right superficial femoral artery from a puncture site (B). Complete

thrombotic occlusion (arrow) of the right popliteal artery was observed by CT angiography (C).

i

Fig. 2. Surgical findings of the occluded lesion. A large obstructive lesion (1.5X 1.0 cm sized) was visible in the proximal superficial femoral
artery (A). This mass-like lesion was attached to the intima and it was easily detached from the vessel wall by forceps. The mass was nod-
ular, hard and yellowish in color and showed red colored pigmentation from blood and brownish coloration from the thrombus (B).

raphically observed in the common femoral artery. The
occluded vascular lumen was not fully expanded and
stenosed due to dense fibrotic thrombus remained, so
reduced blood flow in the distal superficial femoral
artery was present.

Elective surgery for removal of the residual foreign
body was performed. The occluded proximal femoral
artery was resected and graftinterposed with an 8 mm

expanded polytetrafluoroethylene (ePTFE) vascular graft.

The gross features (Fig. 2) and microscopic findings
(Fig. 3) demonstrated that the anchor of the Angioseal
had not been absorbed, and it had induced foreign body
reaction with fibrosis and this eventually obstructed
the vascular lumen.

The patient had an uncomplicated postoperative re-
covery and was discharged on postoperative day 7. One
month later, the patient was well with no recurrent symp-
toms.
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Case 2

An elective coronary intervention and right femoral
catheterization were performed to a 72-year-old diabetic
female with unstable angina. The patient complained
of right lower leg pain, numbness and poikilothermia
one hour after a percutaneous endovascular procedure
and closure of the femoral artery puncture site with
using a 6 Fr Angioseal. The patient had no history of
symptomatic peripheral vascular disease. The physical
examination revealed the aggravated tendency of rubor
and pallor with remarkably reduced popliteal and dor-
salis pedal pulses of the right leg. Doppler sonography
of the right lower extremities showed reduced arterial
blood flow with a lesion at the right superficial femoral
artery from the puncture site level. We conducted CT
angiography of the lower extremities to confirm the
exact obstructed level. There was a completely diffuse
occluded lesion in the right superficial femoral artery
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Fig. 3. Microscopic findings of the surgically detached lesion. Am
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orphous foreign materials surrounded by fibroblast-rich young colla-

genous tissue with giant cells were seen (H & E, X 100) (A). Collagen meshworks of Angioseal were observed (H & E, X 100) (B).

from the puncture site to the mid- to distal portion of
the right superficial femoral artery (Fig. 1B), but the
popliteal and trifurcation levels were intact. The patient
developed rapidly progressive numbness, rubor change
and leg pain. Emergency surgical thrombectomy and a
graft operation were performed. The occluded super-
ficial femoral artery was resected and graft-interposed
with an 8 mm ePTFE vascular graft. The gross and mi-
croscopic findings demonstrated that the Angioseal had
not been absorbed, and there was thrombotic debris
with a foreign body reaction. The patient had an un-
complicated postoperative recovery and she was dis-
charged on postoperative day 7. One month later, there
were no definite complications on the follow-up physical
examination.

Case 3

Elective coronary intervention and right femoral
catheterization were performed for evaluation of unsta-
ble angina to a 72-year-old female. The patient pres-
ented with right leg coldness and paresthesia immedi-
ately after a percutaneous coronary intervention and
the puncture site had been closed with a 6 Fr Angio-
seal. The patient had no history of symptomatic peri-
pheral vascular disease. The physical examination was
remarkable for the reduced popliteal and dorsalis pedal
pulses of the lower right leg. After confirming decreased
blood flow on Doppler sonography, we planned emer-
gency CT angiography of the lower extremities. The
CT angiography showed complete thrombotic occlusion
of the right popliteal artery (Fig. 1C), while the other
arterial lumen was intact. After three hours of intrave-
nous heparinization, we were able to palpate the pulse
in the right dorsalis pedal artery. After one month of
management with warfarin and aspirin combination
therapy at the outpatient department, there were no
significant complications.

Discussion

The Angioseal® device is composed of a collagen
sponge and an absorbable polymer anchor that attaches
to the hole in the arteriotomy site.” The Angioseal
anchor softens and is reabsorbed with complete dis-
solution in approximately 30 days, as determined by
microscopy, and in nearly 90 days, as determined by
chemical analysis.” A large multicenter trial reported
the incidence of Angioseal-related groin complications
that required surgical repair to be 0.5%.” In a meta-
analysis by Koreny et al., the device-related vascular
complications were classified into major (pseudoaneu-
rysm, AV fistula, common femoral artery thrombosis,
retroperitoneal hematoma, infection, bleeding from
the puncture site that required transfusion, and death)
and minor (localized allergic reaction, hematoma not
requiring transfusion and continuous oozing at the
puncture site).” The rate of major complications ranged
from 0% to 15.8%, while that of the minor complica-
tions ranged from 0% to 23%.” However, many com-
plications may not have become apparent in the strictly
controlled pre-marketing investigational trials. In any
case, manual compression, although uncomfortable for
the patient and it is fatiguing and timeconsuming for
the staff, is cheap, and this is still associated with a very
low complication rate.”

To the best of our knowledge, acute or delayed vas-
cular occlusive complications after Angioseal deploy-
ment have very rarely been reported in Korea. The pa-
tients in our cases presented with vascular thrombosis
associated with the plug of an Angioseal device. The
patients commonly had pain, pallor, poikilothermia,
paresthesia and disabling claudication with weak pop-
liteal and pedal arterial pulsation. Physical examina-
tions of the pulses and auscultation of the femoral
area should be performed prior to catheterization and
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immediately after the insertion of closure devices. Di-
agnostic tool-ultrasound imaging demonstrated non-
significant occlusive stenosis that was not immediately
detected on the physical examination after the proce-
dure. On the gross and microscopic findings of the
surgically removed debris, the patients of our prior two
cases were found to have a significant amount of focal
intimal hyperplasia and thrombosis in the proximal
femoral artery. Endarterectomy and patch angioplasty
successfully cleared the obstruction and this relieved
the symptoms of the patients. Improper deployment of
the Angioseal device may result in complete occlusion
of the femoral artery at the site of arterial puncture,
and the anchor may subsequently destroy/break loose
a large posterior wall of atherosclerotic plaque and so
occlude the lumen.”

Most Angioseal complications manifest early. In one
study, half of the adverse events were recognized soon
after the initial procedure and half presented from two
to nine days later.” In our first case, the patient did not

become symptomatic until six weeks after the procedure.

We presume that a progressive obstructive process that
was due to slow propagation of a thrombus was likely
delayed due to the post-stent use of antiplatelet agents.
Our three cases illustrate that vascular complications
can have acute or delayed clinical presentations, and
physicians who use arterial closure devices must be alert
for possible complications. Thrombogenic occlusion,
reactive stenosis and embolism are possible device-
specific complications, and they should be directly ma-
naged with anticoagulation and thrombolytic agents.”
However, if the complications are not resolved, then
physicians must not delay interventional and surgical

treatment because dissolution of the material and the
apposition of thrombotic material increases the mass
of the occluding material and so makes complete ex-
traction more difficult.
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