A N Korean Circulation J 2003;33(7):574-582

=
HEE - whgE - A0A - o)A - %
2% M AT AAE - AEA
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ABSTRACT

Background and Objectives : The Angio-Seal® (a St. Jude Medical Co., USA) hemostatic puncture closure
device produces direct femoral arterial hemostasis, by anchoring a collagen plug to the anterior vascular wall,
through a sheath delivery system. The rapid and effective hemostasis leads to earlier ambulation, minimized
hospital stay, patient discomfort and vascular complications. This study was performed to evaluate the efficacy
and complications of an Angio-Seal in patients undergoing coronary angiography and angioplasty. Subjects and
Methods : A total 228 consecutive patients, admitted to our hospital for percutaneous coronary intervention,
between October 2001 and May 2002, were enrolled and randomized into 2 groups. 116 patients were treated
with an Angio-Seal and the other 112 with manual compression only (control group). The clinical characteristics,
procedure related factors, time to ambulation, times to outpatient discharge and complications were analyzed in
each patient. All the clinical and procedure-related factors, leading to oozing and delayed bleeding, were also
analyzed in the 113 patients who had a successfully completed Angio-Seal deployment. Results : The times to
ambulation (7.96+5.81 hours vs. 23.32+3.35 hours) and times to outpatient discharge (2.00+0.94 days vs. 3.47
+3.61 days) were significantly shorter in the Angio-Seal compared to the control group (p=0.001 & p=0.001,
respectively). There was oozing in 20 patients (17.7%) and delayed bleeding in 6 (5.3%) of the successful Angio-
Seal deployment group. The occurrence of oozing was significantly higher in the heparin infusion cases (40% vs.
18.3%, p=0.034), and was correlated with a later hematoma formation rate and the size of the hematoma (30% vs.
9.7%, 0.68%1.26 ¢cm vs. 0.17£0.70 cm, p=0.015 & p=0.001, respectively). Delayed bleeding was correlated to
the hematoma occurrence rate (50% vs. 11.2%, p=0.006). Conclusion : The Angio-Seal resulted in earlier
ambulation and shorten the patients’ hospital stay. Oozing, delayed bleeding, hematomas were noted as com-
plications. Oozing and delayed bleeding were correlated with a high hematoma occurrence rate. Careful inspection
of the puncture sites, following an Angio-Seal deployment, should be performed. (Korean Circulation J 2003;33
(7):574-582)
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Locate the artery

Set the anchor

e e
Seal the puncture

Fig. 1. Mechanism of Angio-Seal® device A : after catherization, the procedure sheath is replaced with the locator
system. Upon entering the artery, blood flow through the locator offers immediate visual confirmation of precise

arterial positioning. B :

“arrow fo arrow” markers ensure the correct orientation of the Angio-Seal™ device. The

monofold sheath tip is designed for easy positioning of the anchor. C : controlled tension, applied by the sealing
system to the suture, draws the small collagen sponge and anchor together, sandwiching the arteriotomy. Tamping
the sponge secures the seal, creating virtually instantaneous hemostasis without fime-consuming manual pressure,

fract dilation or surgical suturing.
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Table 1. Clinical characteristics and procedure related factors in all patients

Angio-Seal (n=113) Manual compression (n=112) p
Age (years) 60.94+9.8 60.7+10.1 0.897
Sex (M : F) 81:32 60 : 52 0.005
Weight (kg) /Height (cm) 66.1+9.8/164.6+9.1 62.3+£10.8/162.0+£9.5 0.011/0.054
Diagnosis
Chronic stable angina 40 (35.4) 33 (29.5)
Unstable angina 12 (10.6) 22 (19.6) 0.176
Acute myocardial infarction 26 (23.0) 25 (22.3)
Old myocardial infarction 10 ( 8.8) 12 (10.7)
Diabetes mellitus 25 (22.1) 29 (25.9) 0.508
Hypertension 27 (23.9) 32 (28.6) 0.425
Previous CAG history 11 (9.7) 12 (10.7) 0.808
Heparin infusion before procedure 25 (22.1) 33 (29.5) 0.208
Procedure
Simple CAg 37 (32.7) 51 (45.5) j 0.144
PTCA/stenting 32 (28.3)/44 (38.9) 25 (22.3)/36 (32.1)
At procedure  Systolic BP (mmHg) 138.2+25.7 145.24+30.0 0.323
Diastolic BP (mmHg) 68.8+9.7 68.9+15.8 0.962
Final ACT (sec) 255.8+76.1 266.3+73.1 0.353
Used heparin dose (IU) 7673.4+£2609.2 6619.1+£2623.9 0.037
Ambulation time (hours) 8.0+£5.8 23.3+3.4 0.001
Hospital stay after procedure (days) 20+£1.0 3.5+3.6 0.001
Complications
Delayed bleeding 6 (53 5(45) 0.769
Access site oozing 20 (17.7) 13(11.6) 0.197
Hematoma occurrence 15 (13.3) 17 (15.2) 0.707
Hematoma size (cm) 0.3+0.8 0.3+£1.0 0.838

Data presented are number of lesions (%) or mean+ SD. CAG : coronary angiography, PTCA : percutaneous
fransluminal coronary angioplasty, BP : blood pressure, ACT : activated clotting time
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Table 2. Clinical characteristics related to the occurrence of oozing in 113 patients who completed Angio-Seal

deployment successfully

Oozing (n=20) No oozing (n=93) p
Age (years) 59.5+£10.4 61.2+9.7 0.594
Sex (M F) 67 1 26 14:6 0.854
Weight (kg) /Height (cm) 66.3+7.8/166.0+8.0 66.0£10.2/164.3+9.3 0.375/0.373
Diagnosis
Chronic stable angina 7 (35.0) 33 (35.5)
Unstable angina 2 (10.0) 10 (10.8) 0,467
Acute myocardial infarction 3(15.0 23 (24.7)
Old myocardial infarction 3(15.0 7075
Diabetes mellitus 3(15.0 22 (23.7) 0.398
Hypertension 5(25.0) 22 (23.7) 0.898
Previous CAG history 2 (10.0) 9(9.7) 0.965
Heparin infusion before procedure 2 (10.0) 16 (17.2) 0.424
Before procedure heparin infusion 8 (40.0) 17 (18.3) 0.343
Procedure
Simple CAG 8 (40.0) 29 (31.2) j
PTCA/stenting 3(15.0)/9 (45.0) 29 (31.2)/35 (37.6) 0343
At procedure  Systolic BP (mmHg) 149.04+15.1 134.8+27.6 0.099
Diastolic BP (mmHg) 67.9+8.1 69.1+10.2 0.615
Final ACT (sec) 266.7+54.8 253.6+79.8 0.497
Used heparin dose (IU) 7500.0£2611.2 7729.7£2642.1 0.900
Ambulation time (hours) 10.1+£6.6 7.44£5.5 0.259
Hospital stay after procedure (days) 1.9+0.7 20+1.0 0.408
Complications
Hematoma occurrence 6 (30.0) 9(9.7) 0.015
Hematoma size (cm) 0.7£1.3 0.2+0.7 0.001

Data presented are number of lesions (%) or mean=SD. CAG : coronary angiography, PTCA : percutaneous
fransluminal coronary angioplasty, BP : blood pressure, ACT : activated clotting time
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Table 3. Clinical characteristics leading to the occurrence of delayed bleeding in 113 patients who completed

Angio-Seal deployment successfully

Delayed bleeding (n=6) No delayed bleeding (n=107) P
Age (years) 62.0+13.1 60.819.6 0.358
Sex (M F) 3:3 78 1 29 0.226
Weight (kg) 662429 66.1£10.0 0.052
Height (cm) 160.3+9.7 164.8+9.1 0.643
Diabetes mellitus 1(16.7) 24 (22.4) 0.741
Hypertension 3 (50.0) 24 (22.4) 0.123
Previous CAG history 0 11 (10.3) 0.408
Previous intervention histoy 1(16.7) 17 (15.9) 0.960
Before procedure heparin infusion 1(06.7) 24 (22.4) 0.741
Procedure
Simple CAQ 1016.7) 36 (33.6) j 0.449
PTCA/stenting 3(50.0)/2 (33.3) 29 (27.1)/42 (39.3)
At procedure  Systolic BP (mmHg) 129.5+12.0 139.0+£25.8 0.162
Diastolic BP (mmHg) 79.0+11.6 68.8+9.8 0.717
Final ACT (sec) 295.5+24.2 253.2+77.7 0.229
Used heparin dose (IU) 8666.7+2309.4 7608.7+2637.2 0.0%0
Ambulation time (hours) 8.0+£9.2 8.0+5.5 0.162
Hospital stay after procedure (days) 2.5+1.4 2.0+0.9 0.174
Complications
Hematoma occurrence 3 (50.0) 12 (11.2) 0.006
Hematoma size (cm) 1.2+£2.0 0.2+0.7 0.838

Data presented are number of lesions (%) or mean+SD. CAG : coronary angiography, PTCA : percutaneous
fransluminal coronary angioplasty, BP : blood pressure, ACT : activated clotting time
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