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Access site complications following transfemoral
coronary procedures: comparison between
traditional compression and angioseal vascular
closure devices for haemostasis
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Abstract

Background: Vascular closure devices such as angioseal are used as alternatives to traditional compression haemostasis.
Although the safety and efficacy of angioseal are confirmed, their use remains controversial because of the potential
complications of these devices compared with those of traditional compression haemostasis. The aim of this study was
to compare the access site complication rate, the predictive factors for these complications, and patient comfort levels
after coronary procedures with traditional compression or angioseal haemostasis.

Methods: Data were collected from a cardiac unit in a medical center in northern Taiwan. A total of 130 adult patients
were recruited and equally divided into two groups according to the method of haemostasis used after the coronary
procedure: a traditional compression group and an angioseal group. We observed the incidence of access site
complications, including bleeding, oozing, haematoma formation, and arteriovenous fistula formation. In addition, we
used a 0–10 numeric rating scale to assess soreness, numbness, and back and groin access site pain after 1 h of catheter
removal and immediately before getting out of bed.

Results: The overall incidence of complications was 3.8 % (n = 5), which was not significantly different between the two
groups (p = .06). The propensity score—adjusted multivariate analyses revealed that the only independent predictor for
access site complications was an age of >70 years (OR, 10.44; 95 % CI, 1.81–60.06; p = .009). Comfort levels were higher in
the angioseal group than in the traditional compression group.

Conclusions: Angioseal used after coronary procedures did not increase the incidence of complications relative to that
associated with traditional compression haemostasis; however, it increased patient comfort levels. Health personnel
should pay special attention to the predictive factor for access site complications after coronary procedures, such as
age >70 years.
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Background
Coronary angiography (CA) and percutaneous coronary
intervention (PCI) are common methods for confirming
the severity of coronary artery occlusion and treating
(e.g., stent placement) coronary artery disease. To pre-
vent access site bleeding, patients need to lie in bed after
this procedure. The duration of bed confinement after
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coronary procedures differs according to unit protocol.
Because of the use of compression bandages on punc-
ture sites and long durations of bed confinement, hip
and leg mobility become restricted, causing common
complaints such as back soreness and related problems.
Patients who use a compression bandage for haemostasis
after coronary procedures are also affected by severe
back, groin, and leg pains [1]. Vascular-related complica-
tions are most commonly associated with the use of trad-
itional compression haemostasis after coronary procedures
(incidence, approximately 2–10 %). Such complications
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include hematoma formation, followed by bleeding,
pseudoaneurysm formation, arteriovenous fistula for-
mation, peripheral arterial thrombosis or embolism,
and infections [2–4].
By the early 1990s, vascular closure devices were

already in use for haemostasis after catheter removal.
The devices were used as alternatives to traditional com-
pression haemostasis. Among the various closure de-
vices, the angioseal is notable for its ease of placement
and is commonly used for haemostasis. The haemostatic
effect of angioseal is achieved within 5.8–7.7 min, and
patients only have to remain bedridden for 0.5–4 h after
the procedure. Furthermore, the incidence of complica-
tions after angioseal haemostasis is 0.8–4.1 %. These fac-
tors allow for early return to routine activities [5–7].
The safety and efficacy of angioseal haemostasis after
coronary procedures performed through femoral punc-
ture have been confirmed [8, 9]. Angioseal allows for
early return to routine activities; however, existing data
on its effectiveness in decreasing complications is incon-
clusive. Some studies have reported that, compared with
traditional compression haemostasis, angioseals achieved
haemostasis faster, promoted early ambulation and early
discharge, increased patient comfort levels, delayed
bleeding complications, and resulted in a lower vascular
complication rate [10–12]. However, a few studies have
also shown an increased complication rate associated
with the use of angioseals [13].
Factors other than haemostasis method have been re-

ported to affect the complication rate. In particular, the
complication rate was higher with the use of larger cath-
eters [14] and varied with different access sites. The
complication rates associated with radial, femoral, and
brachial artery puncture sites were 0.0 %, 2.0 %, and 2.3
%, respectively [15]. Furthermore, the complication rates
also varied with different coronary procedures, i.e., the
rates were higher with interventional procedures (stent
placement or angioplasty) than with diagnostic coronary
procedures [2, 16, 17].
Patient-related factors influencing the complication

rate include age, sex, medical history, body mass index
(BMI), and blood pressure [4, 16, 18, 19]. Dumont et al.
showed that certain factors such as female sex, age >70
years, presence of renal failure, and previous treatment
with interventional coronary procedures were signifi-
cantly related to vascular complications [18]. Another
study focused on patients undergoing transfemoral cor-
onary procedures and analyzed the odds ratios (ORs) for
access site complications. The results showed increased
complications among female patients aged >70 years and
patients with renal failure, haemorrhagic diseases,
chronic obstructive pulmonary disease, heart failure, and
peripheral vascular diseases [4]. Berry et al. revealed a
1.6-times increase in the incidence of hematoma
formation with every 5-unit increase in BMI [16]. In
addition, the vascular complication rate was higher in
patients with high systolic pressure during cardiac
catheterization examination or catheter removal than in
those with normal systolic pressure [18].
After a coronary procedure, the patients need to be

confined to a bed for several hours. Back pain is a com-
mon complaint after coronary procedures and accounts
for 35.8 % of all complaints. Back discomfort was re-
ported to increase significantly in patients bedridden for
more than 6 h [20]. Furthermore, the incidence of back
discomfort was significantly lower in patients bedridden
for less than 4 h than for those bedridden for more than
5 h; however, the vascular access site complication rate
was not significantly different [21, 22]. Augustin et al.
[23] assessed the incidence of back pain in patients with
3 or 10 h of bed confinement after percutaneous coron-
ary intervention and found significant lower pain levels
in the 3-h group. Taken together, the results suggest that
patient comfort increases with a decrease in the duration
of bed confinement [24]. However, Schiks et al. reported
similar patient comfort levels after early and late ambu-
lation for patients who underwent percutaneous coron-
ary intervention [25].
Vascular closure devices such as angioseals were intro-

duced to facilitate the reliable achievement of successful
haemostasis at the access site and decrease discomfort
caused by prolonged bed confinement. However, this
product was only recently introduced in Taiwan, and its
use is not currently covered by Taiwan’s National Health
Insurance. Therefore, patients who select for angioseal
haemostasis after coronary procedures need to pay an
extra cost for this service. Consequently, the number of
the studies in Taiwanese patients are limited. This study
aimed to investigate the access site complication rate,
predictive factors for complications, and patient comfort
levels after coronary procedures with traditional com-
pression or angioseal haemostasis.

Methods
Participants
This study adopted a purposive sampling method. The
inclusion criteria were as follows: age, 20–80 years; the
presence of coronary artery disease requiring transfe-
moral cardiac procedures (i.e. diagnostic or interven-
tional angioplasty or stent placement) with a 6-Fr
catheter; the presence of normal coagulation function
before the procedure (platelet counts of 150,000–
250,000/mm3); an international normalized ratio of <2
and the ability to walk independently without chronic
lower back pain before the procedure. The procedures
are elective and pre-scheduled. Those who received
emergency/urgent diagnostic and interventional coron-
ary procedures were not recruited in this study. The
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exclusion criteria were abnormal coagulation function,
presence of severe liver disease and renal failure during
dialysis. A sample size of 63 was estimated for each group
based on calculation with a medium effect size of .5 and a
power of .8 and from a two-tailed test with a significance
level of α = .05 [26]. For comparison, the patients were di-
vided into an angioseal group and a traditional compres-
sion group according to the patient’s choice of haemostasis
method after the coronary procedure.

Unit care protocol after diagnostic and interventional
coronary procedures
Patient data were collected from a cardiac unit at a med-
ical center in northern Taiwan. According to the unit
protocol, the duration of bed confinement was different
between diagnostic and interventional coronary proce-
dures and between angioseal and traditional compres-
sion haemostasis methods. Furthermore, 6-Fr was the
most commonly used catheter size for the diagnostic or
interventional coronary procedures. In patients who under-
went angioseal haemostasis after diagnostic catheterization,
the catheter tube was removed immediately after the
procedure and the angioseal was placed. A compression
bandage was applied over the puncture site for 1 h. The
patients remained in bed for another hour before they
were allowed to leave their beds. If the procedure was
interventional, a compression bandage was applied over
the puncture site for 2 h. The patients remained in bed
for another 2 h before they were allowed to leave their
beds. In summary, this group remained bedridden for
approximately 2–4 h.
In patients who underwent traditional compression

haemostasis after diagnostic coronary procedures, the
catheter tube was removed immediately after the pro-
cedure and a compression bandage was applied over the
puncture site for 4 h. The patients remained in bed for
another 2 h before they could raise the head of the bed
up to 90°. Subsequently, the patients remained in bed
for another 2 h before they were allowed to leave their
beds. If the procedure was interventional, the sheath was
removed after 4 h of bed confinement and a compression
bandage was applied over the puncture site for another 4
h. The patients were bedridden for another 2 h before they
could raise the head of the bed up to 90°. Subsequently,
the patients remained in bed for another 2 h before they
were allowed to leave their beds. In summary, this group
remained bedridden for approximately 8–12 h.
In this center, heparin was the choice of anticoagulant,

not bivalirudin or GPIIb/IIIA antagonists. We recorded
the dose of heparin used during the coronary procedure.

Data collection
Data collection and assessment were completed by a
Master-prepared registered nurse (PJW). The research data
were gathered between September 2011 and August 2012.
The patients were identified according to the unit coronary
procedure list. Informed consent was obtained before data
collection. Complications were observed at different times
according to the haemostasis method: after 12 h of bed
confinement following catheter removal in the traditional
compression group and at 1, 4, and 12 h after catheter
removal in the angioseal group. To assess the level of sore-
ness, numbness, and pain in the back, groin puncture sites,
and legs in both groups, the numeric rating scale (NRS) was
used 1 h after catheter removal and immediately before the
patients left their beds. Demographic and disease-related
information were gathered from medical record reviews.
The reliability of comfort level and complication

assessment was ensured before data collection. The
researcher (PJW), together with another experienced
nurse, assessed 10 patients who underwent transfemoral
coronary procedures to evaluate access site complica-
tions and patient comfort levels. Kappa statistics were
used to assess inter-rater agreement with a coefficient of
.9 (p = .03).

Measures
Our questionnaire comprised the following three parts:

Demographic and disease-related Information The
demographic characteristics included age, sex, and BMI,
while disease-related information included comorbidi-
ties, type of coronary procedure (diagnostic or interven-
tional), duration of the procedure, anticoagulant dose,
and number and location of stent placements.

Observation chart for puncture site complications
According to the study by Lee et al. [9], puncture site
complications included bleeding (two 4 × 4 gauzes were
totally immersed), oozing (the blood-tainted area was
>3 × 3 cm2 on the gauze but did not reach the level of
bleeding), haematoma formation (subcutaneous haema-
toma around the puncture site measuring ≥5 × 5 cm2 of
its maximal diameter according to an inelastic ruler) and
arteriovenous fistula formation (blood flow thrill sound
confirmed by a stethoscope placed over the puncture site
and by sonography performed by a cardiologist).

Recording chart for comfort levels The numeric rating
scale (NRS) was used to assess the degree of soreness,
numbness, and pain in the back, legs, and groin punc-
ture site. NRS is an ordinal scale with 0–10 ratings,
where 0 indicates no pain and 10 indicates worst
possible pain. The patients used this scale to express
their current comfort levels. NRS is a common clinical
tool with a similar measurement effectiveness, high
test-retest stability, and a correlation coefficient of
0.80–0.96 [27–30].
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Statistical analysis
SPSS16.0 for Windows (Chicago, IL, USA) and SAS 13.3
(Cary, NC, USA) were used for data analyses. Descriptive
statistics and inferential statistics, including t-test and chi-
square statistics, were used to compare the outcomes be-
tween the two study groups. A logistic regression model
was used to predict the important factors for access site
complications. Furthermore, to compensate for the non-
randomized design and few events of complications of this
study, we used propensity score methods [31]. A propensity
score was calculated and multivariate logistic regression
analysis was performed and adjusted for the propensity
score. All statistical tests used were two-tailed, with a sig-
nificance level of α = .05.

Ethics
This study was reviewed and approved by the Research
Ethics Committee (No. 201108034RC) of National Taiwan
University Hospital. The researcher explained the study
purposes and procedures in detail and obtained written
consent from each patient. The patients were free to with-
draw during the study without any compromise in subse-
quent treatment.

Results
From September 2011 to August 2012, 299 patients
underwent elective coronary procedures. Among these,
142 met the inclusion criteria. Six rejected participation
and six were lost to attrition. Totally, 130 patients were
included (99 males, 76.2 %; mean age, 64.2 years; SD, 9.7
September 2011 to August 2012 
Patient received elective coronary 
procedures: 299 

Eligible: 142 
Refuse: 6 
Loss: 6 

Consented: 130 
Assigned by patients’ preference

Traditional compression: 65 

Fig. 1 Flow chart for patient recruitment
years; average BMI, 25.6; SD, 3.5; Fig. 1). There were no
significant differences in demographic- and disease-
related information between the traditional compression
and angioseal groups (Table 1). During the study period,
heparin was the only anticoagulant used for the coronary
procedures. The average amount of heparin used for the
patients was 4153.9 ± 3003.8 units.
The complication rate was 3.8 % overall (n = 5), 0.0 %

in the traditional compression group, and 7.7 % (n = 5)
in the angioseal group. Three patients experienced ooz-
ing within the first hour after catheter removal (n = 3;
4.6 %), while two experienced oozing 4 h after catheter
removal (n = 2; 3.1 %). The patient who exhibited oozing
4 h after catheter removal exhibited hematoma forma-
tion 12 h after catheter removal. There were no cases of
bleeding or arteriovenous fistula formation. The chi-
square with Fisher’s exact test revealed no statistically
significant difference in the complication rate between
groups (p = .06; Table 2).
A t-test was used to compare patient comfort levels

between groups. With regard to back soreness 1 h after
catheter removal, the average NRS scores were 2.4 ± 2.3
and 0.7 ± 1.9 for the traditional compression and angio-
seal groups, respectively (t = 4.53; p = .00). With regard
to pain at the puncture site 1 h after catheter removal,
the average NRS scores were 0.3 ± 0.9 and 0.0 ± 0.2 for
the traditional compression and angioseal groups, re-
spectively (t = 2.39; p = .02). With respect to back sore-
ness while getting out of bed, the average NRS scores
were 6.2 ± 2.6 and 2.5 ± 2.7 for the traditional
Excluded: 157 
Participate in other intervention: 44
Abnormal coagulation function: 6 
Ambulation problem: 3 
Aged > 80: 14 
On dialysis: 4 
Transfer to ICU: 62 
Other vascular closure device: 18 
Via femoral vein: 5 
Examination cancelled: 1 

Angioseal group: 65 



Table 1 Demographic and clinical characteristics of the study sample

Variable Total number (n = 130) Traditional compression (n = 65) Angioseal (n = 65) Statistics p

n % n % n %

Gender χ2 = 3.43 .06

Male 99 76.2 45 69.2 54 83.1

Female 31 23.8 20 30.8 11 16.9

Age M ± SD 64.2 ± 9.7 64.9 ± 9.3 63.4 ± 10.2 t = .86 .39

(range) (32-80) (42-79) (32-80)

BMI M ± SD 25.6 ± 3.5 25.5 ± 3.8 25.8 ± 3.2 t = -.56 .58

(range) (17.3-34.4) (17.6-34.0) (17.3-34.4)

Comorbidity

Hypertension 92 70.8 48 73.9 44 67.7 χ2 = .34 .56

Hyperlipidemia 44 33.8 21 32.3 23 35.4 χ2 = .03 .85

Diabetic Mellitus 32 24.6 20 30.8 12 18.5 χ2 = 2.03 .15

Renal Disease 4 3.1 3 4.6 1 1.5 #.62

COPD 1 0.8 0 0.0 1 1.5 #.00

Total number of comorbidity M ± SD 1.3 ± 0.9 1.4 ± 0.9 1.3 ± 0.9 t = .37 .29

(range) (0-4) (0-4) (0-3)

Type of catheterization χ2 = .56 .46

Diagnostic 43 33.1 19 29.2 24 36.9

Interventional 87 66.9 46 70.8 41 63.1

Time spent for catheterization (minutes) M ± SD 82.2 ± 42.1 82.2 ± 44.8 82.1 ± 39.5 t = .01 .99

(range) (15-252) (15-220) (25-252)

Dose of anticoagulant M ± SD 4153.9 ± 3003.8 4053.9 ± 3199.3 4253.9 ± 2816.1 t = -.38 .71

(range) (0-12500) (0-12000) (0-12500)

Number of stent placement χ2 = 3.74 .15

0 58 44.6 34 52.3 24 36.9

1 45 34.6 21 32.3 24 36.9

2 and above 27 20.8 10 15.4 17 26.2

M Mean, SD Standard deviation, COPD Chronic Obstructive Pulmonary Disease, χ2 Chi-Square Tests, t independent t-test
#: Fisher’s Exact test
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compression and angioseal groups, respectively (t = 8.16;
p = .00). Finally, with regard to leg numbness while get-
ting out of bed, the average NRS scores were 0.5 ± 1.4
and 0.1 ± 0.5 for the traditional compression and angio-
seal groups, respectively (t = 2.32; p = .02).
In addition, comparison of average NRS scores for

back soreness 1 h after catheter removal and while get-
ting out of bed within groups showed an increase in
score from 2.4 ± 2.3 to 6.2 ± 2.6 for the traditional com-
pression group. Discomfort in this group changed from
Table 2 Comparison of access-site complication

Variable Total number (n = 130) Traditional Compres

n % n

Complication

No 125 96.2 65

Yes 5 3.8 0
mild to moderate, and the difference reached statistical
significance (paired t = -11.93; p = .00). The average NRS
score in the angioseal group increased from 0.7 ± 1.9 to
2.5 ± 2.7, and although the change in discomfort levels
from the first hour after catheter removal to the time
of getting out of bed was statistically significant (paired
t = -5.8; p = .00), discomfort was mild at both time
points.
Univariate logistic regression analysis revealed five in-

dependent predictors of complications. These included
sion (n = 65) Angioseal (n = 65) Fisher’s exact test

% n % p

.06

100.0 60 92.3

0.0 5 7.7
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age >70 years (OR, 10.29; p = .04), diabetes mellitus (OR,
1.39; p = .02), total number of comorbidities (OR, 2.73;
p = .04), duration of the procedure (OR, 1.02; p = .03),
and number of stents placed (OR, 3.05; p = .04). A propen-
sity score was calculated with these significant covariates.
Multivariate logistic regression analysis was performed
and adjusted for the propensity score, which revealed
that an age of >70 years was the only significant pre-
dictive factor, with an OR of 10.44 (95 % CI, 1.81–
60.06; p = .009). This indicates that the incidence of
complications was 10.44 times higher among patients
aged >70 years than among those aged <70 years (Table 3).

Discussion
This study presented the following main findings: (1) the
overall incidence of complications was not significantly
different between the traditional compression and angio-
seal groups, (2) age >70 years was the only significant
predictive factor for access site complications, and (3)
Table 3 Factors associated with access-site complication

Variable Complication Uni-variate logis

Yes No Odd ratio

n n (95% CI)

Gender

Male 5 94 1

Female 0 31 0.00(0.00 ~ –)

Age

≦70 years 2 89 1

>70 years 3 36 10.29(1.11 ~ 95.2

BMI

≧24 3 82 1

<24 2 43 0.46(0.05 ~ 4.25)

DM

No 2 96 1

Yes 3 29 1.39(0.48 ~ 5.05)

Type of procedures

Interventional 5 82 1

Diagnostic 0 43 0.00(0.00 ~ –)

Method of haemostasis

Angio-seal 5 60 1

Traditional 0 65 0.00(0.00 ~ –)

Dose of anticoagulant

>5001 1 18 1

≦5000 4 107 0.24(0.04 ~ 1.52)

Comorbidity 2.73(1.06 ~ 7.02)

Time spend in catheterization 1.02(1.002 ~ 1.03

No. of stent placement 3.05(1.06 ~ 8.73)

BMI body mass index
*p < .05; **p < .01
comfort levels were higher in the angioseal group than
in the traditional compression group.
There was no significant difference in the access site

complication rate between the two groups. This finding
is consistent with that of the study by Hashim et al. [32].
However, previous studies reported this rate to be 0.8–
4.1 % for angioseal haemostasis [5, 6, 33]. A possible ex-
planation for the higher incidence rate reported in the
present study is the difference in observed complications
and their operational definitions. These differences may
have affected the research results. In previous studies,
vascular complications included vascular injuries that re-
quired surgical repair, situations that required blood
transfusions, hemorrhage with a haematocrit reduction
of >15 %, infections leading to prolonged hospitalization,
pseudoaneurysm formation, large (>6 cm) and small
(<6 cm) haematoma formation, delayed haemorrhage,
arteriovenous fistula formation, posterior abdominal cavity
hemorrhage, and acute lower extremity ischemia. The
tic regression Multi-variate logistic regression

p Odd ratio p

(95% CI)

1.00

*.04 **.009

1

6) 10.44(1.81 ~ 60.06)

.49

*.02

1.00

1.00

.13

*.04

) *.03

*.04



Wu et al. BMC Cardiovascular Disorders  (2015) 15:34 Page 7 of 8
definitions of complications in the previous studies are
broader, and the complications are more serious. We only
investigated four types of complications: oozing, bleeding,
haematoma formation, and arteriovenous fistula forma-
tion. Five patients experienced oozing. Clinically, oozing is
a mild vascular complication that can be resolved by re-
applying pressure over the puncture site and prolonging
the duration of bed confinement.
Some studies have reported significant differences in

the access site complication rate between traditional
compression and angioseal haemostasis. Arora et al. [11]
and Chevalier et al. [12] reported higher complication
rates with traditional compression than with angioseal
haemostasis. However, Dangas et al. [13] reported op-
posite results that were inconsistent with ours. We sum-
marized factors other than the different definitions of
complications that may have affected our results. First,
several vascular closure devices were used in the previ-
ous studies, and the sample size distribution was uneven
across these devices; this affected the overall complica-
tion rate. Second, the patients were from multiple cen-
ters, and there was no consistency in the unit care
protocol after coronary procedures among different
hospitals; furthermore, the studies did not mention the
timing of catheter removal, compression duration, and
bed confinement duration. Third, the target patients
belonged to a high-risk population that included pa-
tients aged >70 years, those with multiple cardiac cath-
eterizations over the same site, those with a history of
hypertension, those who used anticoagulants before
catheterization, and those who required a larger cath-
eter (8-Fr).
Our results showed that the incidence of oozing was

7.7 % (n = 5) in the angioseal group, and oozing occurred
1 h (n = 3; 4.6 %) and 4 h (n = 2; 3.1 %) after catheter re-
moval. These findings were similar to the results of
Cremonesi et al. [34], who reported that 78.3 % bleeding
complications that did not require surgical treatment
(bleeding or hematoma) occurred 4 h after examination.
It is necessary to observe the puncture site closely at this
critical timing for a bleeding condition. Our results
are also similar to those of Botti et al. [35], who found
that 4.2 % bleeding complications occurred 6 h after
catheterization examination. These results indicate that
close assessment of the puncture site 6 h after coronary
procedures is helpful for observing oozing or bleeding.
Patient comfort levels were higher in the angioseal

group than in the traditional compression group, as il-
lustrated by back soreness and puncture-site pain 1 h
after catheter removal and back soreness and leg numb-
ness at the time of leaving the bed. These findings are
consistent with our research hypothesis that patients
with shorter durations of bed confinement have signifi-
cantly lower discomfort levels. Our results are also
similar to those of previous studies [1, 22, 23]. The aver-
age NRS score for back soreness at the time of leaving
the bed was 6.2 ± 2.6 for the traditional compression
group; this score was lower than the average score of
7.6 ± 1.5 for patients lying flat in bed, as reported by
Chen and Wu [27]. The difference between our results
and those of Chen and Wu can be attributed to the dif-
ferent timings of soreness assessment.
Previous reports have listed factors that can affect the

complication rate after coronary procedures. These in-
cluded catheter size, use of anticoagulants, choice of
puncture site/haemostasis method, and, if intervention
was executed, patient age, sex, medical history, BMI, and
mean systolic blood pressure during examination and
catheter removal processes [10, 11, 14]. We found higher
ORs for patients aged >70 years, those with diabetes
mellitus, and those with a greater number of stent place-
ments. Specifically, the incidence of complications was
10.44 higher for patients aged >70 years than for those
aged ≤70 years. This increased incidence was statistically
significant and is similar to that reported by Piper et al.
[4] and Dumont et al. [36].

Limitations and suggestions
This study investigated the access site complication rate,
predictive factors for these complications, and patient
comfort levels after coronary procedures with traditional
compression or angioseal haemostasis to provide new
knowledge applicable to clinical care in Taiwan. How-
ever, this study had some limitations. First, the comparison
was based on patient preference because of nonreimburse-
ment for angioseal by Taiwan’s National Health Insurance.
Nonrandomization and the small sample size limit
generalization of the study results. Second, only angioseal
was studied; other types of vascular closure devices were
not included in the investigation. Therefore, the results
cannot be extended to all patients in whom vascular clos-
ure devices are used. Third, only immediate complications
could be observed, and there was no investigation into de-
layed hemorrhage or hematoma formation. These issues
are worthy of further investigation.

Conclusion
The overall complication rate was 3.8 % (n = 5) after
transfemoral coronary procedures in this study. There
was no statistically significant difference (p = .06) in the
complication rate between the traditional compression
and angioseal groups. Older age (>70 years) was the only
independent significant predictor of access site compli-
cations. These findings suggest that the common access
site complications after coronary procedures are relative
minor. Although the use of angioseal after coronary pro-
cedures did not increase the incidence of complications,
it increased patient comfort levels.



Wu et al. BMC Cardiovascular Disorders  (2015) 15:34 Page 8 of 8
Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
Conceived and designed the study: PJW, YTD, HLK, MFL. Performed the data
collection: PJW, MFL. Analyzed the data: PJW, CHC, MFL. Wrote the manuscript:
PJW, MFL. Critical revisions to the paper: YTD, HLK, CHC. All authors read and
approved the final manuscript.

Acknowledgments
We would like to thank all the participants from National Taiwan University
Hospital who participated in this study for providing valuable experience
and data.

Funding
This research received no specific grant from any funding agency in the
public, commercial or non-for-profit sectors.

Author details
1Department of Nursing, Taipei Veterans General Hospital, 201, Sec. 2, Shipai
Road, Taipei City 11217, Taiwan. 2School of Nursing, College of Medicine,
National Taiwan University, 1, Sec. 1, Jen-Ai Road, Taipei City 10063, Taiwan.
3Department of Internal Medicine, College of Medicine, National Taiwan
University, 1, Sec. 1, Jen-Ai Road, Taipei City 10063, Taiwan. 4Department of
Internal Medicine, Division of Cardiology, National Taiwan University Hospital,
7, Chung Shan S. Rd., Taipei City 10002, Taiwan. 5Department of Medicine
Research, National Taiwan University Hospital, 7, Chung Shan S. Rd., Taipei
City 10002, Taiwan.

Received: 19 September 2014 Accepted: 16 April 2015

References
1. Pollard SD, Munks K, Wales C, Crossman DC, Cumberland DC, Oakley GDG,

et al. Position and mobilization post-angiography study: a comparison of 4.5
hours and 2.5 hours bed rest. Heart. 2003;89(4):447–8.

2. Batyraliev T, Ayalp MR, Sercelik A, Karben Z, Dinler G, Besnili F, et al.
Complications of cardiac catheterization: a single center study. Angiology.
2005;56(1):75–80.

3. Hamel WJ. Femoral artery closure after cardiac catheterization. Crit Care
Nurse. 2009;29(1):39–46.

4. Piper WD, Malenka DJ, Ryan TJ, Shubrooks SJ, O’Connor GT, Robb JF, et al.
Predicting vascular complications in percutaneous coronary interventions.
Am Heart J. 2003;145(6):1022–9.

5. Katz SG, Abando A. The use of closure devices. Surg Clin N Am.
2004;84(5):1267–80.

6. Michalis LK, Rees MR, Patsouras D, Katsouras CS, Goudevenos J, Pappas S,
et al. A prospective randomized trial comparing the safety and efficacy of
three commercially available closure devices. Cardiovasc Inter Rad.
2002;25(5):423–9.

7. Shammas NW, Rajendran VR, Alldredge SG, Witcik WJ, Robken JA, Lewis JR,
et al. Randomized comparison of vasoseal and angioseal closure devices in
patients undergoing coronary angiography and angioplasty. Catheter
Cardio Inte. 2002;55(4):421–5.

8. Aksoy M, Becquemin JP, Desgranges P, Allaire E, Kobeiter H. The safety and
efficacy of angioseal in therapeutic endovascular interventions. Eur J Vasc
Endovasc Surg. 2006;32(1):90–3.

9. Lee CH, Hung SF, Chen JY, Chao TH, Li YH, Lin LJ, et al. The efficacy and
safety of angioseal percutaneous femoral artery closure device after
diagnostic and therapeutic cardiac catheterizations –a single center’s
experience. Acta Cardiol Sin. 2007;23(4):247–53.

10. Applegate RJ, Sacrinty M, Kutcher MA, Gandhi SK, Baki TT, Santos RM, et al.
Vascular complications with newer generations of angioseal vascular closure
devices. J Interv Cardiol. 2006;19(1):67–74.

11. Arora N, Matheny ME, Sepke C, Resnic FS. A propensity analysis of the risk
of vascular complications after cardiac catheterization procedures with the
use of vascular closure devices. Am Heart J. 2007;153(4):606–11.

12. Chevalier B, Lancelin B, Koning R, Henry M, Gommeaux A, Pilliere R, et al.
Effect of a closure device on complication rates in high-local-risk patients:
results of a randomized multicenter trial. Catheter Cardio Inte.
2003;58(3):285–91.
13. Dangas G, Mehran R, Kokolis S, Feldman D, Satler LF, Pichard AD, et al.
Vascular complications after percutaneous coronary interventions following
hemostasis with manual compression versus arteriotomy closure devices.
J Am Coll Cardiol. 2001;38(3):638–41.

14. Grossman PM, Gurm HS, Mcnamara R, Lalonde T, Changezi H, Share D, et al.
Percutaneous coronary intervention complications and guide catheter size:
bigger is not better. JACC-Cardiovasc Inte. 2009;2(7):636–44.

15. Kiemeneij F, Laarman GJ, Odekerken D, Slagboom T, Wieken R. A
randomized comparison of percutaneous transluminal coronary angioplasty
by the radial, brachial and femoral approaches: the access study. J Am Coll
Cardiol. 1997;29(6):1269–75.

16. Berry C, Kelly J, Cobbe SM, Eteiba H. Comparison of femoral bleeding
complications after coronary angiography versus percutaneous coronary
intervention. Am J Cardiol. 2004;94(3):361–3.

17. Steffenino G, Dutto S, Conte L, Dutto M, Lice G, Tomatis M, et al. Vascular
access complications after cardiac catheterisation: a nurse-led quality
assurance program. Eur J Cardiovasc Nurs. 2006;5(1):31–6.

18. Dumont CJP. Blood pressure and risks of vascular complications after
percutaneous coronary intervention. Dimen Crit Care Nurs. 2007;26(3):121–7.

19. Cheng KY, Chair SY, Choi KC. Access site complications and puncture site
pain following transradial coronary procedures: a correlational study. Int J
Nurs Stud. 2013;50:1303–13.

20. Chair SY, Li KM, Wong SW. Factors that affect back pain among Hong Kong
Chinese patients after cardiac catheterization. Eur J Cardiovasc Nurs.
2004;3(4):279–85.

21. Chair SY, Thompson DR, Li SK. The effect of ambulation after cardiac
catheterization on patient outcomes. J Clin Nurs. 2007;16(1):212–4.

22. Hoglund J, Stenestrand U, Todt T. The effect of early mobilization for patient
undergoing coronary angiography: a pilot study with focus on vascular
complications and back pain. Eur J Cardiovasc Nur. 2011;10:130-6.

23. Augustin AC, Quadros AS, Sarmento-Leite RE. Early sheath removal and
ambulation in patients submitted to percutaneous coronary intervention: a
randomized clinical trial. Int J Nurs Stud. 2010;47:939–45.

24. Mohammady M, Atoof F, Sari AA, Zolfaghari M. Bed rest duration after
sheath removal following percutaneous coronary interventions: a systematic
review and meta analysis. J Clin Nurs. 2013, doi: 10.1111/jocn.12313.

25. Schiks IEJM, Schoonhoven L, Aengevaeren WRM, Nogarede-Hoekstra C, van
Achterberg T, Verheugt FWA. Ambulation after femoral sheath removal in
percutaneous coronary intervention: a prospective comparison of early vs.
late ambulation. J Clin Nurs. 2009;18(13):1862–70.

26. Polit DF, Beck CT. Nursing research: generating and assessing evidence for
nursing practice. 8th ed. Philadelphia, PA: Lippincott Williams & Wilkins; 2008.

27. Chen LJ, Wu CC. A project to decrease the incidence of back pain in
postpercutaneous coronary intervention patients (in Chinese). Tzu Chi Nurs
J. 2012;11(6):76–86.

28. Baeyer CL, Spagrud LJ, McCormick JC, Choo E, Neville K. Three new datasets
supporting use if the numerical rating scale (NRS-11) for children’s self-
reports of pain intensity. Pain. 2009;143(3):223–7.

29. Brunelli C, Zecca E, Martini C, Campa T, Fagnoni E, Bagnasco M, et al. Comparison
of numerical and verbal rating scales to measure pain exacerbations in patients
with chronic cancer pain. Health Qual Life Out. 2010;8(42):1–8.

30. Li L, Herr K, Chen P. Postoperative pain assessment with three intensity
scales in Chinese elders. J Nurs Scholarship. 2009;43(3):241–9.

31. D’Ascenzo F, Cavallero E, Biondi-Zoccai G, Moretti C, Omede P, Bollati M, et al.
Use and misuse of multivariable approaches in interventional cardiology studies
on drug-eluting stents: a systematic review. J Interv Cardiol. 2012;25(6):611–21.

32. Hashim A, Mori N, Velagapudi S, Haddadian B, Museitif R, Schlemm A, et al.
Safety and efficacy of angio-seal vascular device following coronary
intervention. J Am Coll Cardiol. 2010;55(10S):A216. E2045.

33. Carey D, Martin JR, Moore CA, Valentine MC, Nygaard TW. Complications of
femoral artery closure devices. Catheter Cardio Inte. 2001;52(1):3–7.

34. Cremonesi A, Castriota F, Tarantino F, Troiani E, Ricci E, Jamal B, et al.
Femoral artery hemostasis using the angio-seal system after coronary and
vascular percutaneous angioplasty and stenting. J Invasive Cardiol.
1998;10(8):464–9.

35. Botti M, Willianmson B, Steen K. Coronary angiography observations:
evidence-based or ritualistic practice? Heart Lung. 2001;30(2):138–45.

36. Dumont CJP, Keeling AW, Bourgignon C, Sarembock IJ, Turner M. Predictors
of vascular complications post diagnostic cardiac catheterization and
percutaneous coronary interventions. Dimen Crit Care Nur. 2006;25(3):137–42.


	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Participants
	Unit care protocol after diagnostic and interventional coronary procedures
	Data collection
	Measures
	Statistical analysis
	Ethics

	Results
	Discussion
	Limitations and suggestions

	Conclusion
	Competing interests
	Authors’ contributions
	Acknowledgments
	Funding
	Author details
	References

