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Radial Artery and Ulnar Artery Occlusions Following Coronary
Procedures and the Impact of Anticoagulation: ARTEMIS (Radial and
Ulnar ARTEry Occlusion Meta-Analys/S) Systematic Review and
Meta-Analysis

George Hahalis, MD, PhD; Konstantinos Aznaouridis, MD, PhD; Gregory Tsigkas, MD, PhD; Periklis Davlouros, MD, PhD;
loanna Xanthopoulou, MD, PhD; Nikolaos Koutsogiannis, MD; loanna Koniari, MD, PhD; Marianna Leopoulou, MD; Olivier Costerousse,
PhD; Dimitris Tousoulis, MD, PhD; Olivier F. Bertrand, MD, PhD, FSCAI

Background—Incidence of radial artery occclusions (RAO) and ulnar artery occclusions (UAQ) in coronary procedures, factors
predisposing to forearm arteries occlusion, and the benefit of anticoaggulation vary significantly in existing literature. We sought to
determine the incidence of RAO/UAO and the impact of anticoagulation intensity.

Methods and Results—Meta-analysis of 112 studies assessing RAO and/or UAO (N=46 631) were included. Overall, there was no
difference between crude RAO and UAO rates (5.2%; 95% confidence interval [Cl], 4.4—6.0 versus 4.0%; 95% Cl, 2.8-5.8; P=0.171).
The early occlusion rate (in-hospital or within 7 days after procedure) was higher than the late occlusion rate. The detection rate of
occlusion was higher with vascular ultrasonography compared with clinical evaluation only. Low-dose heparin was associated with
a significantly higher RAO rate compared with high-dose heparin (7.2%; 95% Cl, 5.5-9.4 versus 4.3%; 95% Cl, 3.5-5.3; 0=8.81;
P=0.003). Early occlusions in low-dose heparin cohorts mounted at 8.0% (95% Cl, 6.1-10.6). The RAO rate was higher after
diagnostic angiographies compared with coronary interventions, presumably attributed to the higher intensity of anticoagulation in
the latter group. Hemostatic techniques (patent versus nonpatent hemostasis), geography (US versus non-US cohorts) and sheath
size did not impact on vessel patency.

Conclusions—RAO and UAO occur with similar frequency and in the order of 7% to 8% when evaluated early by vascular
ultrasonography following coronary procedures. More-intensive anticoagulation is protective. Late recanalization occurs in a
substantial minority of patients. (/ Am Heart Assoc. 2017;6:e005430. DOI: 10.1161/JAHA.116.005430.)

Key Words: coronary angiography e radial occlusion e transradial ¢ transulnar ¢ ulnar occlusion

Radial artery occlusion (RAO) remains the silent protag-
onist in transradial coronary procedures. Its percentage
rate ranges from single- to 2-digit numbers and occurs
within a broad spectrum of prophylactic anticoagulation.’
When RAO happens, it prohibits the reuse of this artery for
future transradial coronary procedures as well as the use of
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this artery as a graft for coronary artery bypass surgery. On
the other hand, although RAO is almost always clinically
silent in the acute setting, the long-term natural history of
this condition is not very well characterized. Notably,
although there is plenty of evidence regarding the incidence
of forearm artery occlusion following cardiac catheterization,
the populations studied and the sizes of the populations
have been highly diverse and thus have provided highly
variable estimates of RAO incidence. Furthermore, several
studies have shown that anticoagulation prevents forearm
artery occlusion, but the ideal intensity of prophylactic
anticoagulation is rather ill-defined in the existing litera-
ture."® We therefore conducted this meta-analysis to
systematically evaluate the incidence of RAO and ulnar
artery occlusion (UAO) as well as the role of anticoagulation
intensity on forearm artery occlusions following diagnostic
and interventional coronary procedures, and to define
potential clinical and procedural factors that may impact
on this incidence.
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Clinical Perspective

What Is New?

* Incident radial artery occlusion following coronary proce-
dures range from single- to 2-digit numbers, occurs within a
broad spectrum of prophylactic anticoagulation, and pro-
hibits the subsequent use of the artery as an access site for
future catheterization or as a potential graft.

In this meta-analysis of 112 studies, we found that the rate of
forearm artery occlusion following a cardiac catheterization
(diagnostic coronary angiography or intervention) ranges
between 6% and 8% on average when evaluated early after
catheterization using vascular ultrasonography, whereas the
occlusion rate is higher when anticoagulation intensity is low,
when the patency status is assessed early, and when
coronary angiography, rather than intervention, is performed.

What Are the Clinical Implications

Postcatheterization unavailability of the radial artery raises
several teleological, nephrological, and long-term natural
history issues beyond its loss as a potential graft for bypass
surgery.

Therefore, reduction of forearm artery occlusion rates
should become a priority target in interventional cardiology.
e This meta-analysis indicates that coronary angiography is
not just a “simple” procedure, given that every tenth of
these patients may be at risk for early vessel occlusion
when on low-anticoagulation regimen.

Adequate anticoagulation during coronary angiography, that
is, >50 IU/kg of heparin and ultrasonographic patency
assessment before discharge appear therefore mandatory.

Methods

We sought for relevant studies through electronic searches of
MEDLINE, EMBASE database, and the Cochrane Central Regis-
ter of Controlled Trials from 1989 through August 15,2016, and
we also searched the www.tctmd.com, www.clinicaltrials.gov,
www.clinicaltrialresults.org, and www.cardiosource.com web-
sites for preliminary reports within the past year. We matched
the results derived after having used the following key words: for
radial artery occlusion: “radial artery” OR “radial catheterization”
OR “radial access” OR “radial spasm” OR “transradial” AND
“radial occlusion” OR “radial thrombosis” (Table 1); for ulnar
artery occlusion: “ulnar artery” OR “ulnar catheterization” OR
“ulnar access” OR “ulnar spasm” OR “transulnar” AND “ulnar
occlusion” OR “ulnar thrombosis” (Table 2). Reference lists of
relevant studies was additionally scanned.

Study Selection

We included full-length publications in English, German, or
French language reporting RAO or UAO rates after a coronary

Table 1. Search Strategy for Radial Artery Occlusion

Search Terms

1. (“radial artery” OR “radial catheterization” OR “radial access”
OR “radial spasm” OR “transradial”)

2. (“radial occlusion” OR “radial thrombosis”)
3. 1AND 2

angiogram (CAG) or percutaneous coronary intervention (PCI).
No restrictions regarding the detection methods of arterial
(radial or ulnar) patency were applied. Therefore, studies
reporting RAO or UAO based on clinical grounds (ie, palpation,
clinical examination, and/or Allen’s test as well as reverse
Allen’s test), Barbeau’s test, or Doppler ultrasonography
(duplex, color, or nonimaging) alone or in combination were
included. We prioritized the first screening method for RAO/
UAO detection (eg, clinical evaluation only when palpation
was used to screen RAO/UAO), rather than selecting further
downstream techiques utilized after the first abnormal test
(eg, typically vascular ultrasonography if pulsation was
absent). No restrictions regarding the mode and dose
of anticoagulation were applied. Exclusion criteria were:
(1) irretrievable data; (2) ongoing studies; (3) trials not
reporting RAO or UAO rates; (4) data in abstract form; and
(5) duplicate reports.

Data Extraction

The search of literature, selection of studies, extraction of
data, and quality assessment were initiated independently by
2 investigators (G.H. and K.A.) by using a standardized
approach. Disagreements were resolved by consensus. For
each study, we recorded the arterial occlusion rates after
transradial or transulnar procedure, as well as all variables
which are reported in the section “Outcomes.” Numerical
aggregate data and categorical data as appearing in the
publications were used for analysis.

Outcomes

The primary end points of this meta-analysis were the (1)
general crude rate of RAO and UAO and (2) rate of RAO and

Table 2. Search Strategy for Ulnar Artery Occlusion

Search Terms

1. (“ulnar artery” OR “ulnar catheterization” OR “ulnar access” OR
“ulnar spasm” OR “transulnar”)

2. (“ulnar occlusion” OR “ulnar thrombosis”)
3.1AND 2
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UAO according to anticoagulation intensity. Frequency of
forearm artery occlusions was estimated in studies reporting
early (ie, in-hospital or within 7 days after CAG and PCI), /ate
(ie, >7 days after the coronary procedure), and total occlu-
sions (referring to all occlusions whether reported as early
only or late only). The impact of anticoagulation intensity was
assessed depending on whether patients received a low (ie,
<5000 IU or up to 50 IU/kg body weight) versus a high (ie,
>5000 IU or >70 1U/kg or activated clotting time >200 sec-
onds) dose of unfractionated heparin (UFH). A patient group
was allocated in the high-anticoagulation-dose group if a low
dose of UFH was given but activated clotting time exceeded
200 seconds. Patients undergoing PCI had invariably received
either >70 1U/kg of UFH or bivalirudin or both and were
categorized into the high-anticoagulation group. We adopted
the occlusion rates as mentioned in the original articles or
according to the intention-to-treat principle when figures were
additionally given in a per protocol analysis.

Subgroup analysis was performed to assess the potential
effect of the following parameters on the primary outcome:
(1) study design, that is, randomized versus nonrandomized
studies regardless of whether RAO/UAO was the study
primary end point; also studies reporting RAO/UAO as a
primary end point versus studies reporting arterial occlusion
as a nonprimary end point; (2) duplex or color Doppler
ultrasonography as a mode of detection of RAO and UAO
versus other detection methods; (3) studies performed in the
United States versus outside the United States; (4) CAG
versus PCI; (5) coronary procedures with <5- versus >5-Fr
catheters; and (6) patent hemostasis versus all other hemo-
static techniques after sheath removal. Coronary procedures
performed with sheathless catheters were categorized
according to their actual size relative to conventional sheath
size (eg, a 6.5-Fr sheathless catheter was considered a <5-Fr
catheter and a 7.5-Fr sheathless catheter a >5-Fr catheter).

Statistical Analysis

The rate of RAO and UAO of each study is reported as a
percentage. We performed meta-analyses of studies estimat-
ing the rate of RAO to obtain the pooled estimate for the
whole cohort of studies. Similar separate analysis was
performed for UAO. The proportion of inconsistency across
studies not explained by chance was quantified with the 12
statistic. Heterogeneity between subgroups was calculated
with Cochran’s Q test.* Because of significant heterogeneity
among studies, the random-effects model was used to obtain
the pooled estimate. Finally, we performed stratified analysis
to evaluate whether the pooled rates of RAO or UAO differ
between subgroups (early versus late occlusion, high- versus
low-dose heparin, use of Doppler to evaluate occlusion versus
non-Doppler studies, CAG versus PCl studies, patent

hemostasis versus all other hemostatic techniques after
sheath removal, US versus non-US studies, use of <5- versus
>5-Fr catheters, randomized versus nonrandomized studies,
and studies assessing artery occlusion as a primary end point
versus rest of studies). Univariable random-effects metare-
gression analysis was used to examine whether effect sizes
were affected by these factors. Estimates of occlusion rates
between subgroups were compared with a test of interaction.®
In addition, age and duration of procedure at study level were
included in univariable metaregression. All tests used in our
analysis were 2-sided. Results were considered statistically
significant at P<0.05. Rates of arterial occlusion and
confidence intervals (Cls) were illustrated with forest plots.
Presence of publication bias was investigated graphically
by funnel plots of precision, and its implications for our results
were assessed by Duval and Tweedie’s trim-and-fill method.®
All analyses were performed with Comprehensive Meta
Analysis software (Version 2; Biostat, Englewood, NJ).”

Results

Qualitative Summary

Our search identified 9949 potential eligible publications
reporting RAO and 2041 publications reporting UAO, which
were narrowed by preliminary review to 145 potentially
relevant original articles. Of those, 28 articles were excluded
because either no RAO/UAO rates were reported or they were
reviews/editorials or meta-analyses not reporting original
data on RAO/UAO rates, whereas 5 studies were excluded
because they were duplicate reports (Figure 1). Finally, 112

Potentially relevant
articles

N=11,990

Not relevant after title
and abstract review

A 4

i N= 11,845
Full articles screened
N =145
Articles excluded:
» Duplicate data: N =5
y Reviews, editorials: N = 28
Articles eligible for
inclusion
N=112

Figure 1. Electronic literature search. Summary of the literature
search results.
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Overall occlusion rates

No of cohorts Event rate 95% CI
Radial artery (pooled) ag 52 44-6.0 L4 Radial vs ulr)ar
artery occlusion:
Ulnar artery (pooled) 20 40  28-58 L Q=1.85, P=0.171

£0.05 0 0.05 0.10

Figure 2. Overall rates of radial and ulnar occlusions. The diamonds and their width represent the pooled

rates and the 95% Cl (confidence interval), respectively.

original articles assessing RAO and/or UAO® " were
deemed eligible for our meta-analysis, of which 99 cohorts
from 92 studies publishing RAO®°° and 25 cohorts reporting
UAO were analyzed?84%73.75:85100-119 Tapja5 §2 and 3).

In total, the included studies analyzed 46 631 subjects. All
studies were published since 1989. Sample sizes ranged from
3102:108,110-112 +4 9609 individuals.®® The quality of the
included studies reporting RAO was assessed by using the
Newcastle—Ottawa scale (Table S1). Overall, the majority of
studies had a score of 6, whereas 5 studies had a score of 8.

Meta-Analysis

Overall arterial occlusion

The overall rate of RAO was 5.2% (95% Cl, 4.4—6.0%; 0=812.5;
1°=87.9; 99 cohorts). The overall rate of UAO was 4.0% (95%
Cl, 2.8-5.8%; 0=50.2; I2:62.2; 20 cohorts). There was no
significant difference between the overall RAO and UAO rates
(P=0.171; Figure 2). For these calculations, a mean of early
and late occlusion was introduced in analysis when both were
reported in a study.

Early and late arterial occlusion

When only early occlusion was considered, the rate of early
RAO was nonsignificantly higher than the early UAO (5.6%;
95% Cl, 4.7—-6.5; 82 cohorts versus 3.4%; 95% CI, 2.0-5.7%,
15 cohorts; 0=3.08, P=0.079 between groups). There was no

difference between late RAO and late UAO rates (5.1%; 95%
Cl, 4.2-6.2, 42 cohorts versus 4.8%; 95% Cl, 2.9-7.8; 7
cohorts; 0=0.049; P=0.83). In the 27 studies reporting both
early and late occlusion, the early combined occlusion rate
(RAO or UAQ) was significantly higher than the late combined
occlusion rate (7.7%; 95% Cl, 6.6—8.9 versus 4.8%; 95% ClI,
3.9-5.8; P<0.001 for comparison between early and late
occlusion; Figure 3). This difference was confirmed when the
24 studies reporting early and late RAO were analyzed, after
the 2 studies reporting UAO were excluded.*%'%?

Effect of anticoagulation intensity

The overall rate of RAO (early, late, or combined) was
significantly higher in the 24 studies using low-dose UFH
compared with the 57 studies using high-dose UFH (7.2%;
95% Cl, 5.5-9.4 versus 4.3% 95% Cl, 3.5-5.3; 0=8.81;
P=0.003 between groups), with a mean of early and late RAO
being introduced in analysis when both reported (Figure 4).
Similarly, when only early RAO was considered, the rate of
early RAO was significantly higher in the 21 cohorts using low-
dose UFH (8.0%; 95% Cl, 6.1-10.6) compared with the 45
cohorts using high-dose UFH (4.4%; 95% Cl, 3.5-5.5;
Q0=10.69; P=0.001 between groups). In contrast, when late
RAO was analyzed, the rate of late RAO was similar between
the 12 cohorts of low-dose UFH (5.4%; 95% Cl, 3.7—7.8) and
the 21 cohorts of high-dose UFH (5.0%; 95% Cl, 3.6—6.8;
Q=0.11; P=0.745 between groups; Figure 4).

Early vs. late occlusion
No of cohorts  Event rate 95% CI
Early occlusion 27 7.7 5.6-59 Early vs late
arterial occlusion:
Late occlusion 27 48  39-538 @ P<0.001
0.05 0 005 0.10

Figure 3. Rates of early vs late arterial occlusions (combined radial and ulnar occlusions) in studies
reporting both early and late occlusions. Diamonds and their width as in Figure 1. Cl indicates confidence

interval.
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No of cohorts  Event rate

Low heparin 24 7.2

High heparin 57 4.3

No of cohorts  Event rate

Low heparin 21 8.0

High heparin 49 44

No of cohorts  Event rate

Low heparin 12 54

High heparin ! 5.0

Low vs. high heparin

Combined radial occlusion (early + late)

95% ClI
55-94

<o Low vs high
heparin:
35-53 L 4 Q=8.81, P=0.003

-0.05 0 0.05 0.10

Early radial occlusion

95% CI ) e

61 —106 ’ oW Vs hig
heparin:

35-55 | <@ Q=10.69, P=0.001

-0.05 0 0.05 0.10

Late radial occlusion

95% ClI
37-78

36-638 E 3

’ Low vs high

heparin:
Q=0.11, P=0.745

-0.05 0 0.05 0.10

Figure 4. Effect of intensity of anticoaggulation on radial occlusion rate in unselected (randomized and
observational) studies. Diamonds and their width as in Figure 1. Cl indicates confidence interval.

Analysis of the 5 randomized studies specifically designed
to address the impact of high versus low UFH dose on RAO
showed that high UFH was accompanied by a significantly
lower rate of RAO (3.7%; 95% Cl, 1.8—7.7) compared with low
UFH (9.6%; 95% Cl, 4.9-17.9; 0=3.57; P=0.05 between
subgroups with random-effects model; Figure 5).

Stratified Analysis According to Procedural
Characteristics

The rate of combined RAO was significantly higher in the 50
cohorts that used Doppler for RAO diagnosis compared with
the 31 cohorts using palpation of the radial artery (6.4%; 95%
Cl, 5.3-7.7 versus 3.8%; 95% Cl, 2.9-4.9; 0=10.35; P=0.001;
Figure 6). When only early RAO was considered, the rate of
RAO was higher in the 38 cohorts that used Doppler
compared with the 30 cohorts that used palpation only
(6.7%; 95% Cl, 5.4-8.3 versus 4.3%; 95% Cl, 3.3-5.5; 0=6.77;
P=0.009). On the other hand, there was no difference in late
RAO between the 25 cohorts using Doppler and the 10
cohorts using palpation (5.8%; 95% Cl, 4.5—-7.4 versus 4.3%;
95 Cl, 2.9-6.3, Q=1.67; P=0.196). Use of Barbeau’s test was
not associated with a difference in detection of the combined
(early and late) RAO (5.7%; 95% Cl, 4.0-8.1 in the 16 cohorts

that used Barbeau’s test versus 4.9%; 95% Cl, 4.1-6.0 in the
64 cohorts that did not use Barbeau’s test; 0=0.46; P=0.49).
There was no significant difference in the overall rate of
arterial occlusion between the 16 studies (14 RAO studies
and 2 UAO study) using patent hemostasis compared with the
78 studies using occlusive hemostasis (5.3%; 95 Cl, 3.7-7.5
versus 5.3%; 95% Cl, 4.5-6.3, 0=0.0; P=0.99; Figure 6). The
overall rate of RAO (early and late) was higher in the 27
studies done in patents undergoing CAG compared with the
40 PCI studies in which more-intense anticoagulation was
used (5.9%; 95% Cl, 4.5—7.7 versus 4.0; 95% Cl, 3.0-5.2;
0=3.87; P=0.049; Figure 6). This difference was driven by the
early RAO (6.8%; 95% Cl, 5.1-9.1 in the 23 CAG studies
versus 4.3%; 95% Cl, 3.1-5.8 in the 32 PCI studies; 0=4.68;
P=0.031). The size of sheath had no impact on the combined
RAO and UAO occlusion frequency (5.8%; 95% Cl, 4.6—7.3 in
the 33 studies using sheaths <5 Fr versus 5.5%; 95% Cl, 4.5—
6.8 in the 43 studies using >5 Fr; Q0=0.088; P=0.77;
Figure 6).

Subgroup Analysis According to Study Design

In the 37 studies reporting RAO as a primary end point, the
rate of combined RAO was significantly higher (7.1%; 95% Cl,

DOI: 10.1161/JAHA.116.005430
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Author

High heparin Aykan 2015 &
Bernat 2011 49
Degirmencioglou 2015 84
Hahalis 2015 %
Roghani 2016 %2
Low heparin
Aykan 2015 %
Bernat 2011 49
Degirmencioglou 2015 84
Hahalis 2015 8
Roghani 2016 92
Pooled (low heparin)

Low vs. high heparin in randomized studies

Radial occlusion rate (95% CI)

Pooled (high heparin)

(e
T
——

High vs. low
o e heparin:
T Q=3.57,
<o P=0.05

——

q

~eonti————

-0.13

0 0.13 0.25

Figure 5. Effect of intensity of anticoaggulation on radial occlusion rate in randomized studies. Squares
indicate the occlusion rate and lines indicate the respective 95% confidence interval (Cl). The size of the
squares corresponds to the number of subjects in each study. Diamonds and their width as in Figure 1.

5.8-8.8) compared with the 62 studies reporting RAO as a
secondary end-point (4.2%; 95% Cl, 3.5-5.1; 0=13.58;
P<0.001; Figure 7). The rate of RAO was numerically higher,
but statistically nonsignificant, in the 55 observational studies
compared with the 43 randomized studies reporting rates of
RAO (5.7%; 95% Cl, 4.6—7.1 versus 4.5%; 95% Cl, 3.6-5.7;
Q=2.16; P=0.142; Figure 7). There was no significant differ-
ence in the overall rate of RAO between the 13 studies done
in the United States (4.5%; 95% Cl, 2.8—7.0) and the 86 non-
US studies (5.3%; 95% Cl, 4.5-6.2; 0=0.468; P=0.494;
Figure 7).

Analysis of Continuous Variables

Univariable metaregression analysis showed that mean age at
study level was not a predictor of arterial occlusion when both
RAO/UAO and early/late occlusions were analyzed (Z=1.37;
P=0.17 by meta-regression of 122 cohorts). In contrast, there
was a weak positive relationship between early RAO and age
(£=2.55; P=0.011 in 79 cohorts). There was not an associ-
ation between duration of procedure and early RAO (Z=—1.09;
P=0.27).

Publication Bias

The funnel plots for the overall (early and late) RAO rate was
slightly asymmetric to the left, indicating minor bias and
possible unpublished or undiscovered studies with a high

arterial occlusion rate (Figure 8). The trim-and fill method
imputed 26 theoretically missing studies and recalculated our
pooled risk estimate. The imputed RAO rate (6.9%; 95% Cl, 5.8—
8.1) was not substantially different from the initial estimate,
suggesting the absence of significant publication bias.

Discussion

Main Findings

This meta-analysis in 46 631 patients found that the crude
unadjusted rates of RAO and UAO rates were similar,
relatively low and in the order of 4% to 6%. Incident arterial
occlusion was variable, being highest in the order of 7% to 8%
in studies with patients on less-intense anticoagulation; in
early as compared with delayed assessment of vessel
patency; in patients undergoing diagnostic angiography
compared to angioplasty; in studies having the frequency of
arterial occlusion as a primary end point; and in reports
utilizing vascular ultrasonography to detect this kind of
complication. Notably, the upper 95% CI for early RAO on low-
heparin dose was 10.6% in the current meta-analysis,
revealing that every tenth patient may be at risk for forearm
artery occlusion if not appropriately anticoaggulated during
and after a transradial coronary procedure. Recent publica-
tions confirm the difficult challenge encountered by the
transradial interventionalists to maintain postprocedural fore-
arm artery patency with ranging frequencies between 9.24%

DOI: 10.1161/JAHA.116.005430
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Effect of procedural characteristics on combined radial occlusion
Doppler vs. palpation

No of cohorts  Eventrate 95% Cl Doppler vs.
Doppler 50 64  53-77 - palpation:
Palpation 31 38  20-40 g Q=10.35, P=0.001

-0.05 1] 005 0.10

Patent vs. occlusive hemostasis

No of cohorts Event rate 95% ClI Patent vs.
Occlusive 78 53 45-83 £ occlusive:
Patent 16 53 37-75 < Q=0.0, P=0.99
0.05 0 005 010
CAG vs. PCI
No of cohorts Event rate 95% Cl
CAG 27 59 45-77 .’ CAG vs. PCI:
PCI i 0 aean | Q=3.87, P=0.049
0.05 0 005 0.10
Sheath size
No of cohorts  Event rate 95% CI <5 French vs > 5
< 5 French 33 5.8 46-73 L French:
> 5 French 43 55  45-68 < Q=0.088, P=0.77

-0.05 0 0.05 0.10

Figure 6. Effect of procedural characteristics on radial occlusion rates. Diamonds and their width as in
Figure 1. CAG indicates coronary angiography; Cl, confidence interval; PCl, percutaneous coronary

intervention.

of ultrasonography-detected late RAOs using the patent
hemostasis technique (56 of 606 patients)®” and 25% of
clinically detected RAOs with low-dose heparin.’? Analysis of
observational studies showed a benefit of higher heparin
dose in terms of forearm artery patency, which was also
confirmed after analyzing 5 small randomized, controlled
trials*?80-81:8492 gpecifically designed to address this issue.
We found no geographical disparity of RAO/UAO frequency.
Catheter size and procedural duration had similarly no impact
on arterial occlusion rates.

Anticoagulation

In observational studies, several independent risk factors for
RAO have been identified; yet anticoagulation appeared only
inconsistently to predict RAQ.*7-5"81:91:92117 1 1 report, a 1%
reduction of RAO per 1-1U/kg heparin dose increase has been
suggested.'"” Randomized, control trials and pooled 1-center
data have indicated some benefit of “standard” (ie, 5000 IU)
over low (ie, usually 2000-2500 IU) heparin dose, but have
been inconclusive because of inadequate statistical
power.*-80-81:8492 By considering both observational reports

and randomized studies, this meta-analysis elucidates the
advantage of higher anticoagulation intensity. The fact that
larger versus smaller sheath sizes were not associated with
higher forearm artery occlusions and that the longer-lasting
PCI was associated with lower occlusion rates versus CAG
may demonstrate a possible protective effect of a more-
intensive anticoagulation regimen used in PCI over CAG.
Whether antiplatelet therapy in PCI decreases further the risk
of arterial occlusion remains hypothetical. In 1 study, no such
favorable antiplatelet effect was evident.® Data from the study
of Uhlemann et al®® confirmed a higher than 2-fold RAO
incidence with 6-Fr as opposed to 5-Fr catheters in CAG
patients having received 2500 heparin units. An ongoing study
(ClinicalTrials.gov Identifier: NCT02570243) comparing stan-
dard dose with high heparin dose may clarify the uncertainty
with regard to heparin requirements in transradial CAG.

Early and Late Occlusion Rates

This meta-analysis confirms the prevailing belief of signifi-
cantly lower late over early RAO and UAO rates. This finding
may suggest late recanalization in a minority of patients as a

DOI: 10.1161/JAHA.116.005430
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No of cohorts  Event rate
Primary 37 Tl
Non-primary 62 42

No of cohorts  Event rate
Randomized 43 45
Observational 55 57

No of cohorts  Event rate
USA 13 45
Non-USA 86 53

Effect of study design on combined radial occlusion

Primary vs. non-primary endpoint
95% Cl
58-88

35-5.1 &

Primary vs. non-
primary endpoint:

Q=13.58, P<0.001

-0.05 0 0.05 0.10

Randomized vs. observational

95% CI
36-57

USA vs. non-USA

95% CI
28-7.0

@ Observational vs
randomized:
46-71 @ =216 P=0.142
-0.05 0 005 010
’ USA vs. non-USA:

45-6.2 <@

Q=0.47, P=0.494

-0.05 0 0.05 0.10

Figure 7. Effect of study design characteristics on radial occlusion rates. Diamonds and their width as in

Figure 1. Cl indicates confidence interval.

result of the disease natural history. Additionally, short-term
anticoagulation with low-molecular-weight heparins may
facilitate the delayed patency of the artery in some patients
with early RAO.?7*¢°259 This observational data provide
further indirect evidence regarding the beneficial effect of
anticoagulation on forearm vessel patency, but this has not
been formally tested in a randomized, control trial. Interest-
ingly, late RAOs not detected in the early phase have also
been reported.>*8’

Methods to Detect Arterial Patency

Ultrasonography demonstrated clear superiority over clinical
evaluation with respect to RAO and UAO detection rates.
Absence of flow on Doppler ultrasonography along with the
simultaneously obtained anatomic information (eg, thrombus
delineation)'®19:21:46:89.91.96.98 4nhears as a straightforward
detection technique of RAOs and UAOs. In this regard, the
predictive accuracy of solely anatomic stenosis®® or partial
flow*®?? remains to be established. Clinical methods (ie,
arterial palpation) have been associated with both false-
negative and false-positive findings attributed to low blood
pressure, local edema and hematoma, subocclusive wall
thrombus and trauma, remaining postprocedural tissue com-
pression, as well as retrograde perfusion from the

contralateral forearm artery. For example, although palpation
appears to overestimate RAOs,*®*%° one fifth to one third of
patients with ultrasonographically documented RAOs may
demonstrate palpable radial artery.’®** Notably, the ulnar
artery poses additional difficulties in determining patency
status with palpation as a result of its deeper course
compared with the radial artery.''” Whether strategies for
the accurate detection of RAOs and UAOs (such as the
utilization of the Barbeau’s test or ultrasonography once
clinical evaluation indicates RAO/UAOQ) are sufficient remains
hypothetical. Such strategies were reported in many of the
studies in the current meta-analysis.* In this context, and
while future systematic investigations on this topic are
awaited, our meta-analysis reinforces the role of ultrasonog-
raphy as a reliable and probably indispensable detection
method.

Patent Hemostasis

Similar occlusion rates between patent hemostasis and all
other applied hemostatic techniques, including simple com-
pression bandage, should not be interpreted as a failure of

*References 8, 17, 24, 30, 33, 34, 43, 44, 47, 52, 58, 67, 90, 92, 95.
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Publication bias of RAO studies

Precision (1/Std Err)

Logit event rate

Figure 8. Publication bias and its potential impact. The funnel
plots of precision plot a study’s effect size against its precision,
which is the inverse of standard error. The white circles represent
individual original studies and the white diamond is the pooled
mean difference and 95% CI for the meta-analysis. Large studies
tend to appear toward the top and cluster near the mean effect.
Small studies tend to appear toward the bottom and are
dispersed across a range of values. A symmetric funnel plot
(white circles symmetrically around the mean effect) indicates
absence of publication bias. To check for publication bias, the
trim-and-fill method imputes the—theoretically—missing studies
(shown in black circles) and then recomputes the pooled effect
(black diamond). Although the plots were slightly asymmetric,
there was no significant difference between the recomputed
effect and the respective effects derived from the original studies,
suggesting absence of significant publication bias. Cl indicates
confidence interval; RAO, radial artery occlusion.

patent hemostasis. Whether meticulously carried out or not,
patent or patent-like hemostasis was reported in only 16
studies,” most of which comprised predominantly older
studies with diverse designs and end points. Although patent
hemostasis has shown clear superiority in the pioneer work of
Pancholy et al,*® additional studies elucidating feasibility and
other practical issues of this technique are needed. In a very
recent work an impressive reduction of RAO has been
documented after meticulous patent hemostasis protocol and
additional compression of the contralateral UA,'?° thereby
confirming a smaller study with similar design.®®

Clinical Implications

Even the short-lasting CAG appears not to be just a “simple”
procedure in terms of forearm artery occlusion. Interestingly,
our analysis showed an average occlusion rate of ~6% (with

References 30, 51, 57, 58, 68, 71, 76, 79, 81, 84, 89, 95-97, 113, 115.

higher 95% Cl at ~8) after diagnostic angiography, which may
result from less-intense-than-required periprocedural heparin
administration, arterial spasm, longer procedures, multiple
attempts for arterial access, etc.®®**'"” Maintenance of
radial artery and ulnar artery patency should become a target
of highest priority in interventional cardiology. Ideally, inter-
ventionalists should have adequate experience on forearm
procedures with low crossover rates, avoid and timely treat
spasm,'®* administer at least 5000 heparin units for CAG,?
apply hemostasis after sheath removal according to the
“patent artery principle,’”’30 and evaluate patients with
ultrasonography in the short term with late re-evaluation
when RAO or UAO was initially present.’

Limitations

The main limitation of the current meta-analysis is the lack
of individual patients’ data that would allow identifying
independent predictors of forearm artery occlusions. An
additional limitation is the inclusion of studies with substan-
tial diversity of protocols and designs as well as the lack of
rigorous, large-scale, randomized, control trial, thereby
increasing the impact of the observed heterogeneity on the
results. Finally, very few studies have reported time to
achieve hemostasis depending on anticoagulation level; thus,
we were unable to reach conclusive evidence on the trade-
off of possible very long hemostasis time in patients on
higher heparin dosage.

Conclusions

Incident RAO and UAO following coronary procedures is
similar and relatively low, ranging between 5% and 8%, with
occlusion rates being higher when the forearm arteries are
evaluated early with ultrasonography. Higher anticoagulation
levels are protective and probably neutralize the aggravating
effects of larger sheath size and long-lasting coronary
interventions. Ultrasonography appears as a first-line tool,
but the simpler Barbeau’s test may be equally useful in
evaluating arterial patency. Studies elucidating the possible
beneficial effect of angioplasty-equivalent heparin dosage for
CAG and exploring the potential impact of procedural factors
on arterial occlusion are currently warranted.
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SUPPLEMENTAL MATERIAL

Table S1. Quality score of studies using the Newcastle - Ottawa scale (NOS)

Rep_rese - Demonstration -
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TABLE S2. Overview of studies assessing radial artery occlusion sorted by date of publication

RAO rate (%)

Sample Anticoagul
Author, year 5 o : Sheath : . (early/late Method of assessment . .
(country) s;\z‘e Age () ‘Women (%) Study design size in?;:'losrilt Hemostasis RA patency of arterial patency status Comments and authors' conclusions
Y assessment)

Campeau (8) 100 NA NA Observational L HD Non Patent 6.0/1.0 Clinical, Very early RAO rate: 24%; late assessment at 2-12 weeks; in 2 patients with diminished RA pulse and 1 with absent RA pulse the reverse

1989 Ultrasonography Allen's test was "positive” (=normal);

(Canada)

Otaki (9) 40 59 175 Observational L LD Non Patent 0/0 NA NA

1992

(Japan)

Kiemeneij (10) 20 63 20 Observational H HD Non Patent 0/NA Clinical, In one patient some collagen (Vasoseal) was successfully applied subcutaneously near the puncture opening to stop prolonged bleeding

1994 Ultrasonography

(The Netherlands)

Lotan (11) 100 66 21 Observational H HD Non Patent 3.0/1.0 Clinical A RA pulse was palpated in 91 of the patients before discharge, and in 6 others, adequate flow could be heard with Doppler. In 2 patients, radial

1995 flow was restored within several weeks; none of the patients suffered from ischemia of the hand.

(Israel)

Kiemeneij( 12) 100 62 23 Observational H HD Non Patent 10.0/5.0 Clinical 122 angioplasties in 100 patients; In 10 pts RA pulsations were absent at discharge. Of these 10 patients, late recanalization was evident in 5,

1995 and in 3 patients pulsations remained absent; no claudication was found.

(The Netherlands)

Spaulding (13) 415 58 14.9 Observational L LD Non Patent 26.3/26.3 Ultrasonography Claudication of the hand was tested by having patients open and close their hand 50 times; all patients with a RAO were asymptomatic at two

1996 months with the same echo-Doppler findings; incident RAO: 71% in the first 49 patients, 24% in the next 119 receiving 2,000-3,000 I.U. of

(France) heparin and 4.3% in the last 210 receiving 5,000 1.U. (p < 0.05); similar results of Group 2 with those of Uhlemann et al (59) published several
years later with RAO rates of 24% vs. 25%; no late occlusions at two months were noted in the remaining patients; RAO predictors were no
heparin administration in group 1, sex & RA diameter in group 2 (2,000-3,000 I.U. heparin) & none in group 3 (5,000 I.U. heparin)

Kiemeneij (14) 100 60 14 Observational H HD Non Patent NA/O Clinical Outpatient PCI; coumadin instead of ticlopidine premedication in 44 patients with preprocedural INR > 2.5

1997 Mean age for the 150 pts: 60 yrs with 39 (out of 159) females

(The Netherlands) No significant difference observed in the incidence of RA patency after compression (96% for patients who received 2,500 1U vs. 95% for those
who received 5,000 IU heparin.

Chatelain-CAG (15) 103 NA NA Observational L LD Non Patent 4.85/NA Clinical No significant difference observed in the incidence of RA patency: 96% for patients who received 2,500 I,U, vs. 95% for those who received

1997 5,000 I,U. heparin; neither heparin dosage nor the use of a 6-Fr sheath affected the rate of RA patency

(Switzerland)

Chatelain-PCI (15) 56 NA NA Observational H HD Non Patent 3.57INA Clinical Same comment as above

1997

(Switzerland)

300 61 26.3 RCT H HD Non Patent 5.0/3.0 Clinical ACCESS ftrial, a randomized comparison of percutaneous transluminal coronary

Kiemeneij (16)
1997

(The Netherlands)

angioplasty by the radial, brachial and femoral approaches; heparin (5,000 I.U.) after sheath insertion and every hour during prolonged
angioplasty procedures; no ACT measures;after sheath removal, heparin infusion continued overnight in selected cases




Stella (17) 563 59 24.7 Observational H HD Non Patent 5.3/2.8 Clinical, Incidence and outcome of RAO following TR coronary angioplasty; presence of claudication tested by opening and closing the hand 50 times
1997 Ultrasonography consecutively;short-term (<2 wk) tenderness of the forearm was especially mentioned by 12 patients (2.1%), but none of these patients had
(The Netherlands) symptoms of RAO either by physical examination or US study (7/12 patients).

Saito (18) 294 NA NA Observational H HD Non Patent NA/2.8 Ultrasonography Influence of the RA diameter-to-sheath outer diameter ratio on RA flow after TR PCI in Japanese patients;

1999 TR PCl in 1791 lesions (1360 patients); 294 patients examined with ultrasonography

(Japan)

Saito (19) 250 NA 32 Observational H HD Non Patent 6.8/NA Ultrasonography Feasibility study of using GCs > 7 Fr in TR PCI; none of the patients developed RAO (grade 0); incidence of severe flow reduction (grade 1):

1999 6.8% ; RA diameter/sheath ratio predicted RAO

(Japan

Nagai (20) 162 64 36,4 Observational NA LD Non Patent 9.0/3.7 Ultrasonography Early after the procedure, segmental stenosis was noted in 22% and no flow by color Doppler in 9% (pulse was unpalpable in only 2% of the

1999 patients);late after the procedure, segmental stenosis was noted in 2, diffuse stenosis in 22%, and no flow in 5% of the patients;

(Japan) late recanalization was observed in 60% of RAOs; RAO predictors: diabetes mellitus, RA diameter & RA diameter/sheath ratio; authors'
conclusion: "US of the RA useful in selecting both an access route and an appropriate size of the sheath to determine early and late vascular
complications”

Wu (21) 42 65 11,9 Observational H HD Non Patent NA/14,7 Ultrasonography Feasibility of 6-Fr and 8-Fr TR PCI and post-procedural arm function with forearm and intrinsic hand function tests in 24 catheterized out of 42

2000 patients; 8-Fr and RAO did not affect hand strength or endurance;

(USA)

Pillay (22) 50 54 5.8 Observational H HD Non Patent Clinical PCI patients

2000 6.0/NA

(Malaysia)

Brito (23) 103 57 12.6 Observational H HD Non Patent 2.06/NA Clinical PCI patients

2001

(Brazil)

Dahm-5Fr (24) 87 60 41,4 RCT L HD Non Patent 1.15/NA Clinical, A tendency of higher procedural success rates and lower vascular access complications was documented after 5-Fr in comparison to 6-Fr PCI

2002 Ultrasonography

(Germany)

Dahm-6Fr (24) 84 61 40,4 RCT H HD Non Patent 5.95/NA Clinical, Ultrasonography Same comment as above

(Germany)

Bagger (25) 221 63 29.9 Observational L HD Non Patent 4.7INA Barbeau's Total duration of TR CAG shorter over TF CAG

(Denmark)

Kim (26) 220 62 332 Observational H HD Non Patent 2.7INA Clinical Retrospective analysis in

2005 .

(Korea) primary PCI

Venkatesh-CAG (27) 51 63 45,1 Observational L HD Non Patent 1.9/0.0 Barbeau's Nonrandomized comparison; aim of the study: first, divided dosing with heparin should provide the same protection against postprocedure RAO

2006
(USA)

during CAG as the standard 5,000 I.U. single dose; second, the safety profile of bivalirudin during PCI should not be altered if it is given after
an initial reduced heparin dose; outcome analysis on LD heparin vs. bivalirudin in PCI patients regarding incident bleeding and RAO;

one case of RAO resolved with 2 weeks of LMWH; six (15%) of patients in Group 1B were receiving warfarin prior to the procedure, as
opposed to none in Group 2B;

authors' conclusion:
Lsingle bolus of heparin can be preferred in case of diagnostic CAG whereas Bival can be contemplated in case of ad hoc PCI"




Venkatesh-PCl (27) 66 66 40.9 Observational H HD Non Patent 0.0/NA Barbeau's Same comment as above

2006

(USA)

Aptecar-RA (28) 215 63 27 RCT H HD Non Patent NA/4.65 Ultrasonogr The PCVI-CUBA Study; US in 86 out of the 216 patients undergoing PCI; three of nine (33.3%) RAOs occurred after a second PCI.

2006 aphy

(France)

Sanmartin (29) 275 63 211 Observational H HD Non Patent 10.55/NA Barbeau's Interruption of blood flow during compression and RAO after TR catheterization;
6 Fr catheters only; 70-100 I.U. heparin per kilo body weight; the pulse oximeter signal in the index finger during ipsilateral UA compression

(Spain) was used for the assessment of RA flow (oximeter sign and plethysmography curve).Interruption of blood flow during compression and RAO
after TR catheterization;

Pancholy-PH (30) 219 65,9 NA RCT L LD Patent 12.33/7.31 Barbeau's PROPHET study (PH over conventional hemostasis technique); PH was a RAO predictor; the PH technique as described by the authors: the

2008 sheath was pulled out 4-5 cm and a plastic band “*hemoband’” was placed around the forearm at the site of entry; the needle cap and gauze

(USA) composite was placed over the site of entry; a pulse oximeter sensor was placed over the index finger, the hemoband was tightened, and the
sheath was removed; ipsilateral UA was occluded and the hemoband was loosened till plethysmographic signal returned (confirming RA
patency) or bleeding occurred; if bleeding occurred at the pressure required to maintain patency, manual compression was used in n=8 or 3.6%;
RA patency was checked at least once every hour. authors' conclusions: "PH is highly effective in reducing RAO after radial access and guided
compression should be performed to maintain RA at the time of hemostasis"”

Pancholy-conventional 217 63.5 NA RCT L LD Non Patent 5.05/1.83 Barbeau's Low body weight was RAO predictive

(30)

2008

(USA)

Takeshita (31) 19 NA NA Observational L HD Non Patent 0.0/NA Clinical, PCI using a 4-Fr coronary accessor allowing the catheter to be inserted into a 4-Fr introducer sheath; the inner diameter of which can

2008 Ultrasonogr accommodate most currently available coronary stents; RAO defined as absence of RA pulse confirmed by a negative reversed Allen’s test or

(Japan) aphy by visible obstruction with 2-D US or the absence of a positive Doppler signal, alone or in combination

Kindel-CAG (32) 158 NA NA RCT NA LD Non Patent NA/9.49 Ultrasonogr Authors' conclusion:"Hydrophilic-coated sheaths for TR access will reduce patient discomfort but do not

2008 aphy involve fewer cases of occlusion than traditional non-coated sheath

(Germany)

Kindel-PCI (32) 42 NA NA RCT H HD Non Patent NA/0.0 Ultrasonogr Same comment as above.

2008 aphy

(Germany)

Yan (33) 57 70 247 Observational LD Non Patent 1.8/1.8 Clinical, Primary PCI in the elderly; 57 patients had TR while 46 patients had the TF approach; RA diameter & duration of hemostasis predicted RAO;

2008 Ultrasonogr authors' conclusion: “TR approach as compared with TF primary PCI safe and feasible for elderly patients with AMI"

(China) aphy

Cubero (34) 351 65 32,8 RCT H LD Non Patent 6.55/NA Barbeau's, RACOMARP trial; TR band guided by the mean artery pressure -Group A- vs. conventional hemostasis - Group B; RA flow was defined as

2009 Ultrasonogr absent if oximeter and plethysmography readings were negative during UA compression (inverse Allen test) and confirmed with bidirectional

(Spain) aphy Doppler; pressure exerted on the RA in group A was lower in comparison with group B

Pancholy (35) 500 Observational L HD Non Patent 7.8/5.2 Barbeau's Authors' conclusion: "A significant reduction in RAO was noted with hemostasis using the TR Band compared to the HemoBand";

2009

(USA)

Pancholy (36) 500 64 38.6 RCT L LD Non Patent 5.8/3.6 Barbeau's A non-significant RAQ rate reduction in the SD heparin group;

2009 authors' conclusion: "I.A. and I.V. heparin administration provide comparable efficacy in preventing RAO, favoring a probable systemically

(USA) mediated mechanism of action, rather than a local effect.

Brueck (37) 512 63 43 RCT NA NA Non Patent 0.59/NA Clinical A delay of 15 s before the return of color to the blanched hand was considered an abnormal Allen’s test

2009

(Germany)




Yan (38) 638 60,6 22 Observational NA NA Non Patent 5.96/NA Ultrasonogr This study aimed to investigate the anatomy of the forearm arteries with US and to evaluate the effect of the anatomy of the right RA on the
2010 aphy outcomes of TR coronary procedures; sex, height, weight and arm circumference were the independent factors determining a diameter of the
(China) RRA >2 mm; small RA diameter and RA anatomical abnormalities could result in longer procedure time, more incidence of procedure failure
and RAO
Schiano (39) 162 63.5 20,4 RCT L HD Non Patent 0.0/NA Ultrasonogr The AWARE study: adjusted-weight anticoagulation for TR elective coronarography; 5,000 IU heparin or 50 1U/kg with an upper limit of 5,000
2010 aphy IU; ACT values lower in the adjusted anticoagulation group (231.4 min, vs. 265.6 min, p=0.04).
(France)
Li (40) 122 61 344 RCT NA NA Non Patent 6.6/4.9 Ultrasonogr The mean diameter of the UA and RA at the wrist was similar; compared to the RA, the UA was larger in 44.9% of patient;
2010 aphy artery intimal thickness occurred in 62.7% vs. 68.0% of patients one day after TU or TR PCI, and in 18.6% vs. 13.9% of patients 30 days after
(China) TUor TRPCI
Caussin (41) 351 66 33 RCT NA LD Non Patent 3.5/NA Ultrasonogr Reduction in spasm with a long hydrophylic TR sheath; No difference was found regarding procedure failure respectively; 1.2% vs. 0.6%, local
2010 aphy complication 0.6% vs. 1.2%, and RA occlusion 3.5% vs. 3.5%.
(France)
From (42) 10 69 10 Observational H LD Non Patent 0.0/NA Clinical Sheathless TR Intervention using standard guide catheters; a 5-Fr diagnostic catheter inserted into and through a 7-Fr GC and over a 0.035 inch
2010 standard J-tip wire for easier percutaneous insertion of the GC into the RA
(USA)
Mamas (43) 100 59.4 25 Observational L HD Non Patent NA/2.0 Clinical, The aim of this study was to investigate the feasibility of using a 6.5-Fr sheathless GC (which has an outer diameter of less than 5-Fr) as a
2010 Ultrasonogr default system in TR PCI
(UK) aphy
Mizuno (44) 18 NA NA Observational L HD Non Patent 0.0/NA Clinical, PCl using a virtual 3 Fr GC; 36 lesions in 27 patients of whom in 18 patients via the TR approach
2010 Barbeau's,
(Japan) Ultrasonogr
aphy
Plante-CAG & heparin 200 59 26 RCT H HD Non Patent NA/7.0 Ultra- RAO definition: absent Doppler flow and absence of waveform on combined plethysmography/pulse oximetry; RAO predicted by body weight
(45) sonography, & short (1) procedural duration (HR: 7.52, 95% CI 1.57-36.0, p=0.011); type of anticoagulant therapy was not a RAO predictor
2010 Barbeau's
(Canada)
Plante-PCI & bivalirudin 200 60 22 RCT H HD Non Patent NA/3.5 Ultrasonogr Same comment as above.
(45) aphy
2010 Barbeau's
(Canada)
Zankl (46) 488 NA NA Observational NA NA Non Patent 8.8/4.3 Ultrasonogr After 4 weeks, 26 (86.7%) of the symptomatic patients showed a partial or complete recanalization of the RA after treatment with LMWH,
2010 aphy compared with 4 (19.1%) of the asymptomatic patients without anticoagulation
(Germany)
Rathore (47) 790 63 26,1 RCT H HD Non Patent 9.24/6.83 Clinical TR PCI for chronic total occlusions; maller wrist, spasm & no heparin administration during the procedure were RAO predictors
2010 .
(UK)
Feray (48) 39 55.6 30.8 Observational H HD Non Patent 4.0/4.0 Clinical, This study was to assess the efficacy of 60 mg enoxaparin for prevention of RAO after TR CAG &/or PCI.
2011 Ultra-
(Turkey) sonography
Bernat-LD (49) 222 62 35.6 RCT L LD Patent 5.9/NA Ultrasonogr LD vs. SD heparin for RAO prevention; acute RAO after TR catheterization could be recanalized by early 1-hour homolateral UA compression;
2011 aphy Non-significant RAO rate reduction in the SD heparin group

(Czech Republic)




Bernat-SD (49) 243 62 32.1 RCT L sb Patent 2.9/INA Ultrasonogr Same comment as above

2011 aphy

(Czech Republic)

Egred (50) i 67 18.1 Observational H HD Non Patent 0.0/NA Clinical Feasibility and safety of 7-Fr radial approach for complex PCI

2011

(UK)

Politi -1 (51) 50 54 26 RCT H HD Non Patent 0.0/NA Barbeau This study evaluated the occurrence of 24-hour RAO and the rate of bleeding of a novel hemostatic device for radial closure after PCI, in

2011 adjunct to short-time compression. hemostasis time: 15 minutes for groups 1 and 2; 2 hours for group 3; the entry site was then revised and in

(Italy) case of failure, the compression was conventionally restored, maintained for additional 2 hours and observed thereafter until bleeding stopped.
when ACT value was < 200 s none of the patients developed bleeding in group 1, while all patients with a ACT value > 399 developed it. The
cutoff ACT value for the risk of bleeding was 287 s with a sensitivity of 80% and specificity of 75%; hemostasis time:15 minutes for groups 1
and 2; 2 hours for group 3

Politi -2 (51) 20 61 30 RCT H HD Non Patent 5.0/NA Barbeau Same comment as above.

2011

(ltaly)

Politi -3 (51) 50 60 28 RCT H HD Non Patent 5.0/NA Barbeau Same comment as above.

2011

(Italy)

Singh (52) 155 63 322 Observational H HD Non Patent 0.65/0.0 Clinical, Retrospective analysis of patients who underwent TR PCI with the use of bivalirudin; one case of documented RAO that resolved with 2 weeks

2011 Ultrasonogr of LMWH

(USA) aphy

Chiam (53) 288 57 15,6 RCT L HD Non Patent 0.74/NA Clinical 288 procedures in 269 patients

2001

(China)

Youn (54) 25 66 64 RCT L HD Non Patent 0.0/8.0 Clinical Sheathless sheath PCI (GC diameter less than 6 Fr over conventional GC); RAO, early 0%; late 8%

2011

(Korea)

Park (55) 120 60.5 575 RCT NA HD Non Patent 0.0/0.0 Ultrasonogr Trimethazidine vs. control to assess flow-mediated dilatation of the RA

2012 aphy

(Korea)

Honda (56) 500 70.7 35.8 Observational L&H LD Non Patent 10.4/NA Ultrasonogr This study was designed to determine the incidence and risk factors for access site-related complications such as RAO and bleeding

2012 aphy complications; multiple logistic analysis using age, sheath size, BMI, heparin, antithrombotic therapy and PCI showed that sheath size (p =

(Japan) 0.027) and BMI (p = 0.0015) were independent risk factors for bleeding complications; sheath size (p = 0.027) and the lack of statin treatment (p
=0.045) but not heparin, were independent risk factors for RAQ

Pancholy (57) 400 63.5 375 RCT L LD Patent 7.25/4.75 Barbeau's PHARAOH Study: a priori vs. provisional heparin administration; PH was obtained in 67% in the a priori group and 74% in the provisional

2012 group (in total 71%); patent RA during hemostasis & diabetes mellitus but not heparin predicted RAQ; the concept of PH (authors' conclusion::

(USA) “Maintaining and monitoring RA patency during hemostatic compression..."

Pancholy (58) 412 64 28,9 RCT L LD Patent 8.0/4.1 Barbeau's, Authors' conclusion: "Seldinger technigue is a faster and more predictable RA access technique compared with modified Seldinger technique

2012 Ultrasonogr with no increase in bleeding or RAO"

(USA) aphy

Uhlemann (59) 455 65 37,8 Observational H HD Non Patent 25.0/NA Ultrasonogr Leipzig registry; 2,500 I.U. heparin for CAG, 100 I.U./kg heparin for PCI; 5-Fr sheaths reduced the rate of RAO by 55%; among patients with

2012
(Germany)

aphy

a RAO, the RA pulse was still palpable in 19.5% of them; 79% of 6-Fr procedures were 2,500 I.U. heparin-CAG; among patients with RAO,
59% were treated with LMWH; the recanalization rates were significantly higher in patients receiving LMWH compared with conventional
therapy (55.6% vs. 13.5%, p < 0.001) after a mean of 14 days; RAO predictors: female sex, larger sheath size, peripheral arterial disease &
younger age




De Andrade (60) 9609 61.4 40.1 Observational NA NA NA 0.9/NA Clinical, NA

2012 Barbeau's

(Brazil)

Beyer (61) 83 61.2 .20.5 RCT H HD Patent 1.2/NA Ultra- PRE-DILATE trial: It sought to determine whether pre-procedural administration of topical nitroglycerin and lidocaine increases RA size”” PEP:

2013 sonography change in RA size; Spasm occurred in 25% of the patients; Nitroglycerin + lidocaine increased RA size

(USA)

Tewari (62) 2246 57 14 OBS H HD Non Patent 5.34/NA Clinical Retrospective analysis; heparin dose not reported for CAG

2013

(India)

Tuncez (63) 106 58 56.6 Observational L HD Non Patent 9.4INA Ultrasonogr Study aimed to assess the incidence and predictors of RAO; univariate RAO predictors: female gender & low body weight

2013 aphy

(india)

Chung (64) 1872 Observational H LD Non Patent 0.65/0.16 Ultra- PRIMAFACIE-TRI trial; search for the utility using US to of imaging of both arms to facilitate TR and TU CAG and PCI;

2013 sonography F-U on RAO & UAO available in the last consecutive 613 patients with one RAO at 4 weeks

(India) three RAO and one UAO detected immediately post-CAG were treated with additional 1.V. heparin and 20-min compression of the other artery
which successfully re-canalized them

Kotowycz (65) 130 65 23.1 Observational H LD Non Patent 3.4/3.4 Barbeau's, Good RA Size Prediction (GRASP) Study; this study aimed to identify bedside predictors of RA diameter;

2014 Ultrasonogr For assessment of the reverse Allen's and reverse plethysmography times, patients were instructed to clench their fist while the examiner

(Canada) aphy compressed their radial and ulnar arteries; reverse Allen's time was the time (in seconds) for maximal palmar blush to return after release of the
RA,; reverse plethysmography time was the time (in seconds) for a normal pulsatile tracing to appear on a pulse oximeter that was placed on the
ipsilateral thumb, after release of the RA,; all acute RAO were persistent at 1 month. patients with RAO had smaller arteries than those without
RAO, although the difference was not statistically significant; in each case of RAO, the internal diameter of the RA was smaller than the outer
diameter of the sheath.

Tumscitz (66) 175 67.4 16 Observational H HD Non Patent NA/7.27 Ultrasonogr Study aiming to evaluate the feasibility, safety and rate of late RAO after 7-Fr TR complex PCI procedures; Allen's test and plethysmography

2014 aphy before catheterization not performed; no RAO predictors found; authors' conclusion: "7-F RA access site procedures are feasible and safe"

(Italy)

Yurtdas (67) 427 52,8 34,2 Observational H HD Non Patent 6.28/NA Ultrasonogr Retrospective analysis; RAO defin : absence of palpable RA pulsation verified by a negative Allen test, and/or visible obstruction on US

2014 aphy and/or the absence of a Doppler flow signal at or distal to the access site

(Turkey)

Amininian (68) 114 63 351 Observational H HD Patent NA/0.88 Ultrasonogr Glidesheash Slender radial sheath; hydrophillic sheath which combines an inner diameter of a 6-Fr GC with an outer diameter approximately to

2014 aphy current 5-Fr sheaths; failure to achieve patent hemostasis in hemostasis in 1.7%; CAG & PCI RAQ not reported separately; authors' conclusion:

(Belgium) “routine use of the Glidesheath Slender for TR CAG and PCl is safe and feasible with a high rate of procedural success and a low rate of RAO™.

Marcovic (69) 369 67.7 15.2 Observational H HD Patent 3.79/NA Ultrasonogr Baseline and procedural parameters did not differ statistically between patients with RAO and patients without RAO

2014 aphy

(Germany)

Hu (70) 1362 61,5 41,4 RCT L HD Non Patent 1.76/NA Clinical Left RA: a feasible alternative for CAG with shorter procedural and fluoroscopy time, as well as less hydrophilic wire use over the right RA

2014

(China)

Pancholy (71) 250 72 73.6 Observational L LD Patent 9.6/5.2 Barbeau's 3:1 matched comparison of warfarin with INR 2-4 vs. heparin; higher incidence of early and late RAO in warfarin compared with SD heparin

2014 patients; PH was achieved with comparable rates in 77% in group 1 patients and 74% in group 2 patients

(USA)

Takeshita 4-Fr (72) 80 68 213 RCT L HD Non Patent 0.0/NA Clinical NAUSICA trial; RAO definition included the absence of RA pulse confirmed by a reverse Allen test; a comparison of complication rates in PCI

2014
(Japan)

with 4-Fr vs. 6-Fr GC showed a rate of 6% in the 6-Fr group (3 RAOs and 2 bleedings, 1 RA perforation and 1 massive hematoma; p=0.02)




Takeshita 6-Fr (72) 80 68 20 RCT HD Non Patent 3.75/NA Clinical Same comment as above.

2014

(Japan)

Geng (73) 264 65.4 35.2 RCT HD Non Patent 3.03/NA Doppler TR vs. TU comparison for CAG & PCl in unselected patients; US of the forearm artery was performed before the procedure as well as 2 and 30
2014 Ultrasonogr days after the procedure; no RA vs. UA diameter difference; similar RAO with UAO rates; a motor abnormality of the hand was observed in
(China) aphy one patient in the TU group

Buturak (74) 409 58 35.2 Observational LD Non Patent NA/16.4 Ultrasonogr PEP: very late (i.e., at 6-12 months) RAO; very high RAO incidence (16.4%); absence of hypertension & post-procedural access site pain were
2014 aphy RAO predictive

(Turkey)

Liu (75) 319 59,2 32.6 RCT HD Non Patent NA/4.7 Ultrasonogr TRvs. TU CAG & PCI in ACS patients; similar RAO & UAQ rates; more frequent RA spasm rates over UA

2014 aphy

(China)

Dharma (76) 1706 59 31,6 RCT HD Patent 9.95/NA Ultrasonogr Nitroglycerin I.A. vs. placebo before sheath removal; Heparin dose (1.U.) 5,000 (2,500-17,000) overall;

2015 aphy 5,000 (2,500-17,000) for nitro group; 5,000 (5,000-15,000) for placebo group; RAO predictors: duration of

(Indonesia hemostasis >4 h & absence of nitroglycerin use

India)

Cong PD (77) 550 62 27 RCT LD Non Patent 15.6/12.0 Ultrasonogr Comparison of 3 hemostatic devices; the incidence of early (24 hours after the procedure) RAO significantly higher in the pressure dressing
2015 aphy group than in the pneumatic compression dressing and rotary compression pad groups; RAO was predicted by diabetes mellitus, larger RA
(China) diameter, pressure device compression & RA patency during compression

Cong PC (77) 550 62.6 287 RCT LD Non Patent 5.82/2.7 Ultrasonogr Same comment as above.

2015 aphy

(China)

Cong RC (77) 550 61.2 251 RCT LD Non Patent 4.55/2.1 Ultraonogra Same comment as above.

2015 phy

(China)

Lisowka (78) 220 64 241 Observational HD Non Patent 15.0/12.7 Doppler TR PCI in ACS patients; PCI duration predictive of RAO; authors conclusion: "no implications to routine US periprocedural RA evaluation™
2015 Ultrasonogr

(Poland) aphy

Carg (79) 198 38 29.3 Observational HD Patent 15.2/11.0 Ultrasonogr Pre-PCI use of ultrasonography; meticulous PH protocol; RA patency checked at least once every 15 minutes; RA diameter <2.5 mm &

2015 aphy preprocedural peak systolic US velocity of the RA were RAO predioctors;

(India)

Hahalis-LD (80) 378 65 25.9 RCT LD Non Patent 12.96/NA Ultrasonogr LD vs. SD heparin for 5-Fr CAG; largest-to-date comparison of LD vs.SD heparin in TR CAG; crossover to TF CAG was an exclusion criterion
2015 aphy of the study; nonsignificant trend for lower RAO rates in the SD heparin group; RAO predictors: spasm, Older age & female gender

(Greece)

Hahalis-SD (80) 367 65 243 RCT LD Non Patent 9.9/NA Ultrasonogr Same comment as above.

2015 aphy

(Greece)

Aykan-LD (81) 217 59 27.2 RCT LD Patent NA/5.5 Ultrasonogr LD vs. SD heparin for CAG; first study to show that CAG patients in the SD heparin group had lower RAO rates compared to LD group; female
2015 aphy gender, sheath removal time, administration of LD heparin and absence of hypertension were independent RAO predictors; even with a PH

(Turkey)

protocol, SD heparin associated with lower RAO rates as compared with LD heparin




Aykan-SD (81) 242 61 25.2 RCT H LD Patent NA/1.2 Ultrasonogr Same comment as above.

2015 aphy

(Turkey)

Tian (82) 2658 61,5 27.1 Observational H LD Non Patent 7.04/NA Ultrasonogr Continuing compression of ipsilateral UA was an effective approach to maintain RA patency; continuous manual ipsilateral UA compression

2015 aphy was applied at 1 h after the RA bandage removal; the duration of UA compression depended on the restoration of RA pulsation after releasing

(China) the UA; all subjects in Group W (=weak RA pulse) had a negative reversed Allen’s test, defined as the hand returned to normal color >30's;
after releasing the RA, when and after compression of both UA and RA; RAO predictors were sheath retention time, post-PCI bandage time, &
invasive systolic blood pressure

Abdelaal (83) 119 63 26,1 Observational L HD Non Patent 13.0/NA Doppler Sheathless 5-Fr PCI; a 4-Fr diagnostic catheter as a dilator appeared traumatic for the RA; younger age was a univariate RAO predictor

2015 Ultrasonogr

(Canada) aphy

Degirmencioglu-LD (84) 202 60,2 39,6 RCT H LD Patent 5.9/NA Barbeau's LD vs. SD heparin for CAG; SD heparin: the only independent predictor of bleeding;

2015 nonsignificant trend for smaller hematomas in LD heparin group

(Turkey)

Dedirmencioglu-SD (84) 202 59,7 33,2 RCT H LD Patent 5.4/INA Barbeau's Same comment as above.

2015

(Turkey)

Gokhroo-RA (85) 1262 63.13 39.1 RCT NA HD Non Patent 1.5/NA Clinical AJULAR trial; a RCT of the TR vs. the TU approach for coronary procedures; exclusion criteria: inability to palpate one or both forearm vessels

2016 (RA or UA of either side); PEP: a composite of major adverse cardiac events (death, myocardial infarction, stroke, or urgent target-vessel

(India) revascularization), major vascular events during hospital stay or crossover rates; crossover rate of the right RA access: 3.8%; inability to palpate
both arteries:2.5%; twelve patients in the UA group had transient ulnar nerve parasthesia with no residual manifestation at the time of discharge

Van Leeuwen (86) 286 64 27.6 Observational H HD Non Patent NA/6.4 Barbeau This study analyzed the change of upper limb function after PCI; upper limb function was not affected after TR PCI;

2015 alack of patent dual palmar arch circulation was present in 8.0% of patients when assessed with the Allen's test and 6.2% when assessed with

(The Netherlands) the Barbeau's test; inadequate postprocedural patency of the RA was present in 6.4% of the patients, as assessed with the reverse Barbeau's test

Peruga (87) 109 59,2 29.4 Observational NA NA Non Patent 6.4/6.4 Early, Late The diameter of the RA by US evaluation was larger compared to that of the UA.

2015

(Poland)

Yoshimachi (88) 260 70,8 30 Observational L HD Non Patent Early Clinical The V3 Registry; a prospective multicenter study using a virtual 3-Fr PCI system; the virtual 3-Fr system (V3) is an extremely small-diameter

2016 PCI system, equivalent to a sheathless 5-Fr GC

(Japan)

Bi (89) 606 63,5 37 Observational H NA Patent Late Ultrasonogr Influence of puncture site on RAO; sheath-to-artery ratio & puncture site relative to RA styloid process predicted RAO; high incidence of RAO

2016 aphy (=9.24% or 56 out of 606 patients) despite PH protocol

(China)

Yoshimachi (90) 21 61,5 14.3 Observational L LD Non Patent 0.4/INA Clinical, Glidesheath Slender (GSS) is compatible with a 5-Fr GC and designed solely for TR access; all the 5-Fr GCs used in Japan are compatible with

2016 Ultra- the 5-Fr GSS; the latter has a thinner wall, which reduces the outer diameter by 1 Fr, while the diameter of the inner lumen is unchanged; the

(Japan) sonography length of the 5-Fr GSS is 16 cm.

Levin (91) 43 65 23 Observational H HD Non Patent NA/19.0 Ultra- Long-term RA patency following TR coronary catheterization via a 7-Fr sheath; in a bivariate model using receiver operator characteristic

2016 sonography (ROC) curves, the combination of lower weight and shorter ACT offered best prediction of RAO (area under the ROC curve was 0.813);

(Israel) authors' conclusion: “femoral vascular access should be considered when there is need for insertion of large-bore sheaths in patients with low
body weight"

Roghani-LD (92) 220 62.9 44.1 RCT L LD Non Patent 25.0/NA Clinical, Prospective, double-blind RCT of LD vs. SD heparin in CAG; no increase of hematomas in the SD heparin group; RAO predictors were LD

2016 Ultrasonogr heparin, low body weight, female gender, absence of hypertension, smoking, diabetes mellitus, number of catheters used and fluoroscopy time

(Iran) aphy




Roghani-SD (92) 221 62,5 47.1 RCT L sD Non Patent 2.3INA Clinical, Same comment as above.

2016 Ultrasonogr

(Iran) aphy

Dautov(93) 56 NA NA Observational H HD NA NA/5.36 Ultrasonogr Transradial 8-Fr sheathless technique in patients undergoing CTO recanalization; comparison of long-term outcomes of RA in bilateral TR PCI:

2016 aphy 8-Fr sheathless technique on one side and a regular 6-Fr sheath on the other side;

(Canada)

Costa (94) 90 64.6 27,8 Observational NA HD PH-like 3.4/3.9 Ultra- Rotterdam Radial Access Study; US evaluation performed before radial cannulation, 3 hours post-procedure when the compressive device was

2016 sonography removed, and at 4 to 6 weeks; the total wall thickness of the RA at the puncture site tripled 3 hours after cannulation, and further increased by

(The Netehrlands) 28% at 30 days; two (out of three) patients with RAO at 30 days also had loss of radial pulsation; RAO predictors were the number of puncture
attempts; yet, no correlation between the number of puncture attempts and the RA anatomic disturbances of the RA at F-U; authors' conclusion:
“after catheterization, RA puncture site is associated with increased intima and total wall thickness and with modest decrease of inner lumen
diameter. Acute injuries of the vessel wall were ubiquitous, but contrary to repeated puncture attempts, did not seem to affect postprocedural
radial occlusion or loss of pulsation™

Koutouzis-UA 119 63.5 30,3 Observational NA PH-like 0.0/NA Clinical, ULTRA study to prevent RAQ; a comparison of consecutive patients undergoing UA compression vs. a previous cohort of patients with

compression & PA (95) Ultrasonogr conventional PH; initially, the device was screwed tightly and promptly partially unscrewed for minimum hemostatic pressure (conventional

2016 aphy patent hemostasis method), without performing Barbeau’s test; at the same time, 1-hour ipsilateral UA compression with another closure device

(Greece) was used to increase peak velocity blood flow into the RA; when the UA was palpable, the physician compressed the artery until no palpation
was felt distal to the closure device; if the ulnar pulse was too weak, , the device was deployed over the expected anatomically ulnar territory; no
pulse oxymetry; no US performed in case of UA compression

Koutouzis-PA alone (95) 121 64.4 24 Observational NA NA PH-modified 5.0/NA Clinical, Same comment as above.

2016 Ultrasonogr

(Greece) aphy

Noble (96) 233 69,2 52.4 RCT NA HD Non Patent 2.33/NA Ultrasonogr Sheathless 6,5-Fr or 7,5-Fr GCs vs. conventional GCs for TR PCI (6.5-Fr vs. 6-Fr for women and 7.5-Fr vs. 7-Fr for complex PCI in men); the

2016 aphy sheathless GC has a hydrophilic coating and a tapered central dilator, which, together, facilitate catheterizing small-calibre radial arteries (<2.5

(Canada) mm), as well as crossing of radial or brachial tortuosities

Andrade (97) 120 62,5 30 RCT H HD Patent NA/5.8 Barbeau's Comparison of a vascular closure device vs. the radial approach to reduce access site complications in non-ST-segment elevation acute coronary

2016 syndrome patients; PH achieved in 85% of the patients; authors’ conclusion: "Angio-Seal seems noninferior in the incidence of access site

(Brazil) complications at 30 days when compared with the radial approach”

Turan (98) 206 60.3 36.9 RCT L LD Non Patent 8.74/NA Ultrasonogr JL-3.5 single catheter vs. two-catheter approach with JL-3.5 and right Judkins-4.0 catheters; 19% of the patients received PCI;

2016 aphy

(Turkey)

Gokhroo (99) 200 55 NA Observational NA NA Non Patent 0.4/NA Clinical Retrospective comparison of TR CAG with prospectively enrolled patients for TU CAG & PCI

2015

(India)

ACS= acute coronary syndrome; ACT=activated clotting time; C,

RAO(s)=radial artery occlusion(s); RCT=randomized control trial; SD=standard heparin dose/anticoagulation intensity; TF=transfemoral; TR=transradial; UAO(s)=ulnar artery occlusion(s); US=ultrasonography, Doppler ultrasound

G= coronary angiography; FU=follow-up; Fr=French size; GC= guid

ng catheter; H=high(er) sheath size (> 5-Fr); ); HD= high(er) heparin dose/anticoagulation intensity; HR (95% Cl)=hazard ratio (95% confidence intervals); I.A.=intra-arterially; I.U.=international units; I.V.=intravenously; JL=Judkins left
catheter; L=low(er) sheath size (< 5-Fr); LD= low(er) heparin dose/anticoagulation intensity; LMWH=low molecular weight heparin; NA=non-applicable (not mentioned or mixed population regarding French size or anticoagulation intensity); PCI= percutaneous coronary intervention; PEP=primary end-point of the study; PH=patent hemostasis; RA=radial artery;




10.

11.

12.

13.

14.

15.

16.

17.

Campeau L. Percutaneous radial artery approach for coronary angiography. Cathet
Cardiovasc Diagn.1989; 16:3-7.

Otaki M. Percutaneous transradial approach for coronary angiography. Cardiology
1992;81:330-3.

Kiemeneij F, Laarman GJ. Percutaneous transradial artery approach for coronary Palmaz-
Schatz stent implantation. Am Heart J. 1994;128:167-74.

Lotan C' Hasin Y, Mosseri M, Rozenman Y, Admon D, Nassar H, Gotsman MS.
Transradial approach for coronary angiography and angioplasty. Am J Cardiol 1995;
76:164-67.

Kiemeneij F, Laarman GJ, de Melker E. Transradial artery coronary angioplasty. Am
Heart J.1995; 129:1-7.

Spaulding C, Lefevre T, Funck F, Thébault B, Chauveau M, Ben Hamda K, Chalet
Y, Monségu H, Tsocanakis O, Py A, Guillard N, Weber S. Left radial approach for
coronary angiography: results of a prospective study. Cathet Cardiovasc

Diagn. 1996;39:365-70

Kiemeneij F, Laarman GJ, Slagboom T, van der Wieken R. Outpatient coronary stent
implantation. J Am Coll Cardiol 1997;29:323-7

Chatelain P, Arceo A, Rombaut E, Verin V, Urban P. New device for compression of the
radial artery after diagnostic and interventional cardiac procedures. Cathet Cardiovasc
Diagn.1997;40:297-300.

Kiemeneij F, Laarman GJ, Odekerken D, Slagboom T, van der 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;29:1269 —-75

Stella PR, Kiemeneij F, Laarman GJ, Odekerken D, Slagboom T, van der Wieken R.
Incidence and outcome of radial artery occlusion following transradial artery coronary
angioplasty. Cathet Cardiovasc Diagn 1997;40:156-158


http://www.ncbi.nlm.nih.gov/pubmed/?term=Campeau%20L%5BAuthor%5D&cauthor=true&cauthor_uid=2912567
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cathet+Cardiovasc+Diagn+16%3A3-7%2C+1989
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cathet+Cardiovasc+Diagn+16%3A3-7%2C+1989
http://www.ncbi.nlm.nih.gov/pubmed/?term=Otaki%20M%5BAuthor%5D&cauthor=true&cauthor_uid=1304413
http://www.ncbi.nlm.nih.gov/pubmed/1304413
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kiemeneij%20F%5BAuthor%5D&cauthor=true&cauthor_uid=8017270
http://www.ncbi.nlm.nih.gov/pubmed/?term=Laarman%20GJ%5BAuthor%5D&cauthor=true&cauthor_uid=8017270
http://www.ncbi.nlm.nih.gov/pubmed/?term=Am+Heart+J+128%3A+167-74%2C+1994
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lotan%20C%5BAuthor%5D&cauthor=true&cauthor_uid=7611152
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hasin%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=7611152
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mosseri%20M%5BAuthor%5D&cauthor=true&cauthor_uid=7611152
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rozenman%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=7611152
http://www.ncbi.nlm.nih.gov/pubmed/?term=Admon%20D%5BAuthor%5D&cauthor=true&cauthor_uid=7611152
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nassar%20H%5BAuthor%5D&cauthor=true&cauthor_uid=7611152
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gotsman%20MS%5BAuthor%5D&cauthor=true&cauthor_uid=7611152
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kiemeneij%20F%5BAuthor%5D&cauthor=true&cauthor_uid=7817902
http://www.ncbi.nlm.nih.gov/pubmed/?term=Laarman%20GJ%5BAuthor%5D&cauthor=true&cauthor_uid=7817902
http://www.ncbi.nlm.nih.gov/pubmed/?term=de%20Melker%20E%5BAuthor%5D&cauthor=true&cauthor_uid=7817902
http://www.ncbi.nlm.nih.gov/pubmed/?term=Am+Heart+J+128%3A+167-74%2C+1994
http://www.ncbi.nlm.nih.gov/pubmed/?term=Am+Heart+J+128%3A+167-74%2C+1994
http://www.ncbi.nlm.nih.gov/pubmed/?term=Spaulding%20C%5BAuthor%5D&cauthor=true&cauthor_uid=8958424
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lef%C3%A8vre%20T%5BAuthor%5D&cauthor=true&cauthor_uid=8958424
http://www.ncbi.nlm.nih.gov/pubmed/?term=Funck%20F%5BAuthor%5D&cauthor=true&cauthor_uid=8958424
http://www.ncbi.nlm.nih.gov/pubmed/?term=Th%C3%A9bault%20B%5BAuthor%5D&cauthor=true&cauthor_uid=8958424
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chauveau%20M%5BAuthor%5D&cauthor=true&cauthor_uid=8958424
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ben%20Hamda%20K%5BAuthor%5D&cauthor=true&cauthor_uid=8958424
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chalet%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=8958424
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chalet%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=8958424
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mons%C3%A9gu%20H%5BAuthor%5D&cauthor=true&cauthor_uid=8958424
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tsocanakis%20O%5BAuthor%5D&cauthor=true&cauthor_uid=8958424
http://www.ncbi.nlm.nih.gov/pubmed/?term=Py%20A%5BAuthor%5D&cauthor=true&cauthor_uid=8958424
http://www.ncbi.nlm.nih.gov/pubmed/?term=Guillard%20N%5BAuthor%5D&cauthor=true&cauthor_uid=8958424
http://www.ncbi.nlm.nih.gov/pubmed/?term=Weber%20S%5BAuthor%5D&cauthor=true&cauthor_uid=8958424
http://www.ncbi.nlm.nih.gov/pubmed/8958424
http://www.ncbi.nlm.nih.gov/pubmed/8958424
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kiemeneij%20F%5BAuthor%5D&cauthor=true&cauthor_uid=9014984
http://www.ncbi.nlm.nih.gov/pubmed/?term=Laarman%20GJ%5BAuthor%5D&cauthor=true&cauthor_uid=9014984
http://www.ncbi.nlm.nih.gov/pubmed/?term=Slagboom%20T%5BAuthor%5D&cauthor=true&cauthor_uid=9014984
http://www.ncbi.nlm.nih.gov/pubmed/?term=van%20der%20Wieken%20R%5BAuthor%5D&cauthor=true&cauthor_uid=9014984
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chatelain%20P%5BAuthor%5D&cauthor=true&cauthor_uid=9062728
http://www.ncbi.nlm.nih.gov/pubmed/?term=Arceo%20A%5BAuthor%5D&cauthor=true&cauthor_uid=9062728
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rombaut%20E%5BAuthor%5D&cauthor=true&cauthor_uid=9062728
http://www.ncbi.nlm.nih.gov/pubmed/?term=Verin%20V%5BAuthor%5D&cauthor=true&cauthor_uid=9062728
http://www.ncbi.nlm.nih.gov/pubmed/?term=Urban%20P%5BAuthor%5D&cauthor=true&cauthor_uid=9062728
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kiemeneij%20F%5BAuthor%5D&cauthor=true&cauthor_uid=9137223
http://www.ncbi.nlm.nih.gov/pubmed/?term=Laarman%20GJ%5BAuthor%5D&cauthor=true&cauthor_uid=9137223
http://www.ncbi.nlm.nih.gov/pubmed/?term=Odekerken%20D%5BAuthor%5D&cauthor=true&cauthor_uid=9137223
http://www.ncbi.nlm.nih.gov/pubmed/?term=Slagboom%20T%5BAuthor%5D&cauthor=true&cauthor_uid=9137223
http://www.ncbi.nlm.nih.gov/pubmed/?term=van%20der%20Wieken%20R%5BAuthor%5D&cauthor=true&cauthor_uid=9137223
http://www.ncbi.nlm.nih.gov/pubmed/?term=Stella%20PR%5BAuthor%5D&cauthor=true&cauthor_uid=9047055
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kiemeneij%20F%5BAuthor%5D&cauthor=true&cauthor_uid=9047055
http://www.ncbi.nlm.nih.gov/pubmed/?term=Laarman%20GJ%5BAuthor%5D&cauthor=true&cauthor_uid=9047055
http://www.ncbi.nlm.nih.gov/pubmed/?term=Odekerken%20D%5BAuthor%5D&cauthor=true&cauthor_uid=9047055
http://www.ncbi.nlm.nih.gov/pubmed/?term=Slagboom%20T%5BAuthor%5D&cauthor=true&cauthor_uid=9047055
http://www.ncbi.nlm.nih.gov/pubmed/?term=van%20der%20Wieken%20R%5BAuthor%5D&cauthor=true&cauthor_uid=9047055

18.

19.

20.

21.

22,

23.

24,

25.

26.

217.

Saito S, Miyake S, Hosokawa G, Tanaka S, Kawamitsu K, Kaneda H, Ikei H, Shiono T.
Transradial coronary intervention in Japanese patients. Catheter Cardiovasc
Interv.1999;46:37-41.

Saito S, Ikei H, Hosokawa G, Tanaka S. Influence of the ratio between radial artery inner
diameter and sheath outer diameter on radial artery flow after transradial coronary
intervention. Catheter Cardiovasc Interv.1999;46:173-8.

Nagai S, Abe S, Sato T, Hozawa K, Yuki K, Hanashima K, Tomoike H. Ultrasonic
assessment of vascular complications in coronary angiography and angioplasty after
transradial approach. Am J Cardiol.1999;83:180-6

Wu SS, Galani RJ, Bahro A, Moore JA, Burket MW, Cooper CJ. 8 french transradial
coronary interventions: clinical outcome and late effects on the radial artery and hand
function. J Invasive Cardiol 2000;12;605-12

Pillay D, Lam KH, Muda MN, Hamid Z. Transradial coronary angioplasty and stenting--
immediate results and 3-month clinical follow-up in the first 50 patients performed at the
National Heart Institute. Med J Malaysia 2000;55:467-72

Brito JC, Azevedo A Jr, Oliveira A, Von Sohsten R, Santos Filho A, Carvalho H.
Transradial approach for coronary interventions. Arg Bras Cardiol. 2001;76:369-78.

Dahm JB, Vogelgesang D, Hummel A, Staudt A, Volzke H, Felix SB. A randomized trial
of 5 vs. 6 French transradial percutaneous coronary interventions. Catheter Cardiovasc
Interv 2002;57:172-6

Bagger H, Kristensen JH, Christensen PD, Klausen IC.Routine transradial coronary

angiography in unselected patients. J Invasive Cardiol 2005;17:139-141

Kim JY, Yoon J, Jung HS, Ko JY, Yoo BS, Hwang SO, Lee SH, Choe KH. Feasibility of
the radial artery as a vascular access route in performing primary percutaneous coronary
intervention. Yonsei Med J. 2005;46:503-510

Venkatesh K, Mann T. Transitioning from heparin to bivalirudin in patients undergoing
ad hoc transradial interventional procedures: a pilot study. J Invasive
Cardiol. 2006;18:120-4


http://www.ncbi.nlm.nih.gov/pubmed/?term=Saito%20S%5BAuthor%5D&cauthor=true&cauthor_uid=10348564
http://www.ncbi.nlm.nih.gov/pubmed/?term=Miyake%20S%5BAuthor%5D&cauthor=true&cauthor_uid=10348564
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hosokawa%20G%5BAuthor%5D&cauthor=true&cauthor_uid=10348564
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tanaka%20S%5BAuthor%5D&cauthor=true&cauthor_uid=10348564
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kawamitsu%20K%5BAuthor%5D&cauthor=true&cauthor_uid=10348564
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kaneda%20H%5BAuthor%5D&cauthor=true&cauthor_uid=10348564
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ikei%20H%5BAuthor%5D&cauthor=true&cauthor_uid=10348564
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shiono%20T%5BAuthor%5D&cauthor=true&cauthor_uid=10348564
http://www.ncbi.nlm.nih.gov/pubmed/?term=Catheter+Cardiovasc+Interv+46(2)%3A173
http://www.ncbi.nlm.nih.gov/pubmed/?term=Catheter+Cardiovasc+Interv+46(2)%3A173
http://www.ncbi.nlm.nih.gov/pubmed/?term=Saito%20S%5BAuthor%5D&cauthor=true&cauthor_uid=10348538
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ikei%20H%5BAuthor%5D&cauthor=true&cauthor_uid=10348538
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hosokawa%20G%5BAuthor%5D&cauthor=true&cauthor_uid=10348538
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tanaka%20S%5BAuthor%5D&cauthor=true&cauthor_uid=10348538
http://www.ncbi.nlm.nih.gov/pubmed/?term=Catheter+Cardiovasc+Interv+46(2)%3A173
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nagai%20S%5BAuthor%5D&cauthor=true&cauthor_uid=10073818
http://www.ncbi.nlm.nih.gov/pubmed/?term=Abe%20S%5BAuthor%5D&cauthor=true&cauthor_uid=10073818
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sato%20T%5BAuthor%5D&cauthor=true&cauthor_uid=10073818
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hozawa%20K%5BAuthor%5D&cauthor=true&cauthor_uid=10073818
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yuki%20K%5BAuthor%5D&cauthor=true&cauthor_uid=10073818
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hanashima%20K%5BAuthor%5D&cauthor=true&cauthor_uid=10073818
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tomoike%20H%5BAuthor%5D&cauthor=true&cauthor_uid=10073818
http://www.ncbi.nlm.nih.gov/pubmed/?term=Transradial+coronary+angiography+and+NAGAI
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wu%20SS%5BAuthor%5D&cauthor=true&cauthor_uid=11103026
http://www.ncbi.nlm.nih.gov/pubmed/?term=Galani%20RJ%5BAuthor%5D&cauthor=true&cauthor_uid=11103026
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bahro%20A%5BAuthor%5D&cauthor=true&cauthor_uid=11103026
http://www.ncbi.nlm.nih.gov/pubmed/?term=Moore%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=11103026
http://www.ncbi.nlm.nih.gov/pubmed/?term=Burket%20MW%5BAuthor%5D&cauthor=true&cauthor_uid=11103026
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cooper%20CJ%5BAuthor%5D&cauthor=true&cauthor_uid=11103026
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pillay%20D%5BAuthor%5D&cauthor=true&cauthor_uid=11221159
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lam%20KH%5BAuthor%5D&cauthor=true&cauthor_uid=11221159
http://www.ncbi.nlm.nih.gov/pubmed/?term=Muda%20MN%5BAuthor%5D&cauthor=true&cauthor_uid=11221159
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hamid%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=11221159
http://www.ncbi.nlm.nih.gov/pubmed/?term=Brito%20JC%5BAuthor%5D&cauthor=true&cauthor_uid=11359185
http://www.ncbi.nlm.nih.gov/pubmed/?term=Azevedo%20A%20Jr%5BAuthor%5D&cauthor=true&cauthor_uid=11359185
http://www.ncbi.nlm.nih.gov/pubmed/?term=Oliveira%20A%5BAuthor%5D&cauthor=true&cauthor_uid=11359185
http://www.ncbi.nlm.nih.gov/pubmed/?term=Von%20Sohsten%20R%5BAuthor%5D&cauthor=true&cauthor_uid=11359185
http://www.ncbi.nlm.nih.gov/pubmed/?term=Santos%20Filho%20A%5BAuthor%5D&cauthor=true&cauthor_uid=11359185
http://www.ncbi.nlm.nih.gov/pubmed/?term=Carvalho%20H%5BAuthor%5D&cauthor=true&cauthor_uid=11359185
http://www.ncbi.nlm.nih.gov/pubmed/11359185
http://www.ncbi.nlm.nih.gov/pubmed/?term=Dahm%20JB%5BAuthor%5D&cauthor=true&cauthor_uid=12357515
http://www.ncbi.nlm.nih.gov/pubmed/?term=Vogelgesang%20D%5BAuthor%5D&cauthor=true&cauthor_uid=12357515
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hummel%20A%5BAuthor%5D&cauthor=true&cauthor_uid=12357515
http://www.ncbi.nlm.nih.gov/pubmed/?term=Staudt%20A%5BAuthor%5D&cauthor=true&cauthor_uid=12357515
http://www.ncbi.nlm.nih.gov/pubmed/?term=V%C3%B6lzke%20H%5BAuthor%5D&cauthor=true&cauthor_uid=12357515
http://www.ncbi.nlm.nih.gov/pubmed/?term=Felix%20SB%5BAuthor%5D&cauthor=true&cauthor_uid=12357515
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bagger%20H%5BAuthor%5D&cauthor=true&cauthor_uid=15867440
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kristensen%20JH%5BAuthor%5D&cauthor=true&cauthor_uid=15867440
http://www.ncbi.nlm.nih.gov/pubmed/?term=Christensen%20PD%5BAuthor%5D&cauthor=true&cauthor_uid=15867440
http://www.ncbi.nlm.nih.gov/pubmed/?term=Klausen%20IC%5BAuthor%5D&cauthor=true&cauthor_uid=15867440
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20JY%5BAuthor%5D&cauthor=true&cauthor_uid=16127775
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yoon%20J%5BAuthor%5D&cauthor=true&cauthor_uid=16127775
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jung%20HS%5BAuthor%5D&cauthor=true&cauthor_uid=16127775
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ko%20JY%5BAuthor%5D&cauthor=true&cauthor_uid=16127775
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yoo%20BS%5BAuthor%5D&cauthor=true&cauthor_uid=16127775
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hwang%20SO%5BAuthor%5D&cauthor=true&cauthor_uid=16127775
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lee%20SH%5BAuthor%5D&cauthor=true&cauthor_uid=16127775
http://www.ncbi.nlm.nih.gov/pubmed/?term=Choe%20KH%5BAuthor%5D&cauthor=true&cauthor_uid=16127775
http://www.ncbi.nlm.nih.gov/pubmed/?term=Corean+Medical+Journal+2005%3B46%3A503_510
http://www.ncbi.nlm.nih.gov/pubmed/?term=Venkatesh%20K%5BAuthor%5D&cauthor=true&cauthor_uid=16598111
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mann%20T%5BAuthor%5D&cauthor=true&cauthor_uid=16598111
http://www.ncbi.nlm.nih.gov/pubmed/?term=J+Invasive+Cardiol+18+(2006)%2C+pp.+120
http://www.ncbi.nlm.nih.gov/pubmed/?term=J+Invasive+Cardiol+18+(2006)%2C+pp.+120

28.

29.

30.

31.

32.

33.

34.

35.

36.

Aptecar E, Pernes JM, Chabane-Chaouch M, Bussy N, Catarino G, Shahmir A, Bougrini
K, Dupouy P. Transulnar versus transradial artery approach for coronary angioplasty: the
PCVI-CUBA study. Catheter Cardiovasc Interv. 2006;67:711-20.

Sanmartin M, Gomez M, Rumoroso JR, Sadaba M, Martinez M, Baz JA, Iniguez A.
Interruption of blood flow during compression and radial artery occlusion after transradial
catheterization. Catheter Cardiovasc Interv. 2007;70:185-9.

Pancholy S, Coppola J, Patel T, Roke-Thomas M. Prevention of radial artery occlusion-
patent hemostasis evaluation trial (PROPHET study): a randomized comparison of
traditional versus patency documented hemostasis after transradial catheterization.
Catheter Cardiovasc Interv. 2008;72:335-340.

Takeshita S, Shiono T, Takagi A, Ito T, Saito S. Percutaneous coronary intervention using

a novel 4-French coronary accessor. Cathet Cardiovasc Interv. 2008;72:222-7.

Kindel M, Rippel R. Hydrophilic-coated sheaths increase the success rate of transradial
coronary procedures and reduce patient discomfort but do not reduce the occlusion rate:
randomized single-blind comparison of coated vs. non-coated sheaths.

Clin Res Cardiol. 2008;97:609-14.

Yan ZX, Zhou YJ, Zhao Y X, Liu YY, Shi DM, Guo YH, Cheng WJ. Safety and
feasibility of transradial approach for primary percutaneous coronary intervention in
elderly patients with acute myocardial infarction. Chin Med J. 2008;121:782-6.

Cubero JM, Lombardo J, Pedrosa C, Diaz-Bejarano D, Sanchez B, Fernandez V, Gomez
C, Vazquez R, Molano FJ, Pastor LF. Radial compression guided by mean artery pressure
versus standard compression with a pneumatic device (RACOMAP).

Catheter Cardiovasc Interv. 2009;73:467-72.

Pancholy SB. Impact of two different hemostatic devices on radial artery outcomes after
transradial catheterization J Invasive Cardiol. 2009;21:101-4.

Pancholy SB. Comparison of the effect of intra-arterial versus intravenous heparin on
radial artery occlusion after transradial catheterization. Am J Cardiol 2009;104:1083-5.


http://www.ncbi.nlm.nih.gov/pubmed/?term=Aptecar%20E%5BAuthor%5D&cauthor=true&cauthor_uid=16557601
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pernes%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=16557601
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chabane-Chaouch%20M%5BAuthor%5D&cauthor=true&cauthor_uid=16557601
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bussy%20N%5BAuthor%5D&cauthor=true&cauthor_uid=16557601
http://www.ncbi.nlm.nih.gov/pubmed/?term=Catarino%20G%5BAuthor%5D&cauthor=true&cauthor_uid=16557601
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shahmir%20A%5BAuthor%5D&cauthor=true&cauthor_uid=16557601
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bougrini%20K%5BAuthor%5D&cauthor=true&cauthor_uid=16557601
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bougrini%20K%5BAuthor%5D&cauthor=true&cauthor_uid=16557601
http://www.ncbi.nlm.nih.gov/pubmed/?term=Dupouy%20P%5BAuthor%5D&cauthor=true&cauthor_uid=16557601
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sanmartin%20M%5BAuthor%5D&cauthor=true&cauthor_uid=17203470
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gomez%20M%5BAuthor%5D&cauthor=true&cauthor_uid=17203470
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rumoroso%20JR%5BAuthor%5D&cauthor=true&cauthor_uid=17203470
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sadaba%20M%5BAuthor%5D&cauthor=true&cauthor_uid=17203470
http://www.ncbi.nlm.nih.gov/pubmed/?term=Martinez%20M%5BAuthor%5D&cauthor=true&cauthor_uid=17203470
http://www.ncbi.nlm.nih.gov/pubmed/?term=Baz%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=17203470
http://www.ncbi.nlm.nih.gov/pubmed/?term=Iniguez%20A%5BAuthor%5D&cauthor=true&cauthor_uid=17203470
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pancholy%20S%5BAuthor%5D&cauthor=true&cauthor_uid=18726956
http://www.ncbi.nlm.nih.gov/pubmed/?term=Coppola%20J%5BAuthor%5D&cauthor=true&cauthor_uid=18726956
http://www.ncbi.nlm.nih.gov/pubmed/?term=Patel%20T%5BAuthor%5D&cauthor=true&cauthor_uid=18726956
http://www.ncbi.nlm.nih.gov/pubmed/?term=Roke-Thomas%20M%5BAuthor%5D&cauthor=true&cauthor_uid=18726956
http://www.ncbi.nlm.nih.gov/pubmed/?term=Takeshita%20S%5BAuthor%5D&cauthor=true&cauthor_uid=18546232
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shiono%20T%5BAuthor%5D&cauthor=true&cauthor_uid=18546232
http://www.ncbi.nlm.nih.gov/pubmed/?term=Takagi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=18546232
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ito%20T%5BAuthor%5D&cauthor=true&cauthor_uid=18546232
http://www.ncbi.nlm.nih.gov/pubmed/?term=Saito%20S%5BAuthor%5D&cauthor=true&cauthor_uid=18546232
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kindel%20M%5BAuthor%5D&cauthor=true&cauthor_uid=18379854
http://www.ncbi.nlm.nih.gov/pubmed/?term=R%C3%BCppel%20R%5BAuthor%5D&cauthor=true&cauthor_uid=18379854
http://www.ncbi.nlm.nih.gov/pubmed/18379854
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yan%20ZX%5BAuthor%5D&cauthor=true&cauthor_uid=18701040
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zhou%20YJ%5BAuthor%5D&cauthor=true&cauthor_uid=18701040
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zhao%20YX%5BAuthor%5D&cauthor=true&cauthor_uid=18701040
http://www.ncbi.nlm.nih.gov/pubmed/?term=Liu%20YY%5BAuthor%5D&cauthor=true&cauthor_uid=18701040
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shi%20DM%5BAuthor%5D&cauthor=true&cauthor_uid=18701040
http://www.ncbi.nlm.nih.gov/pubmed/?term=Guo%20YH%5BAuthor%5D&cauthor=true&cauthor_uid=18701040
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cheng%20WJ%5BAuthor%5D&cauthor=true&cauthor_uid=18701040
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cubero%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=19229978
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lombardo%20J%5BAuthor%5D&cauthor=true&cauthor_uid=19229978
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pedrosa%20C%5BAuthor%5D&cauthor=true&cauthor_uid=19229978
http://www.ncbi.nlm.nih.gov/pubmed/?term=Diaz-Bejarano%20D%5BAuthor%5D&cauthor=true&cauthor_uid=19229978
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sanchez%20B%5BAuthor%5D&cauthor=true&cauthor_uid=19229978
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fernandez%20V%5BAuthor%5D&cauthor=true&cauthor_uid=19229978
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gomez%20C%5BAuthor%5D&cauthor=true&cauthor_uid=19229978
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gomez%20C%5BAuthor%5D&cauthor=true&cauthor_uid=19229978
http://www.ncbi.nlm.nih.gov/pubmed/?term=Vazquez%20R%5BAuthor%5D&cauthor=true&cauthor_uid=19229978
http://www.ncbi.nlm.nih.gov/pubmed/?term=Molano%20FJ%5BAuthor%5D&cauthor=true&cauthor_uid=19229978
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pastor%20LF%5BAuthor%5D&cauthor=true&cauthor_uid=19229978
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pancholy%20SB%5BAuthor%5D&cauthor=true&cauthor_uid=19258639
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pancholy%20SB%5BAuthor%5D&cauthor=true&cauthor_uid=19801029
http://www.sciencedirect.com/science/journal/00029149

37.

38.

39.

40.

41.

42.

43.

44,

45.

Brueck M, Bandorski D, Kramer W, Wieczorek M, Holtgen R, Tillmanns H. A
randomized comparison of transradial versus transfemoral approach for coronary

angiography and angioplasty. JACC Cardiovasc Interv. 2009;2:1047-54

Yan ZX, Zhou YJ, Zhao Y X, Zhou ZM, Yang SW, Wang ZJ. Anatomical study of
forearm arteries with ultrasound for percutaneous coronary procedures. Circ
J. 2010;74:686-92.

Schiano P, Barbou F, Chenilleau MC, Louembe J, Monsegu J. Adjusted weight
anticoagulation for radial approach in elective coronarography: the AWARE
coronarography study. Eurolntervention. 2010;6:247-50

Li YZ, Zhou YJ, Zhao Y X, Guo YH, Liu YY, Shi DM, Wang ZJ, Jia DA, Yang SW, Nie
B, Han HY, Hu B. Safety and efficacy of transulnar approach for coronary angiography
and intervention. Chin Med J 2010;123:1774-9

Caussin C, Gharbi M, Durier C, Ghostine S, Pesenti-Rossi D, Rahal S, Brenot P, Barri
M, Durup F, Lancelin B. Reduction in spasm with a long hydrophylic transradial sheath.
Catheter Cardiovasc Interv. 2010;76:668-72

From AM, Gulati R, Prasad A, Rihal CS. Sheathless transradial intervention using
standard guide catheters. Catheter Cardiovasc Interv. 2010;76:911-6

Mamas M, D'Souza S, Hendry C, Ali R, lles-Smith H, Palmer K, EI-Omar M, Fath-
Ordoubadi F, Neyses L, Fraser DG. Use of the sheathless guide catheter during routine
transradial percutaneous coronary intervention: a feasibility study. Catheter Cardiovasc
Interv. 2010;75:596-602

Mizuno S, Takeshita S, Taketani Y, Saito S. Percutaneous coronary intervention using a
virtual 3-Fr guiding catheter. Catheter Cardiovasc Interv. 2010;75:983-8

Plante S, Cantor WJ, Goldman L, Miner S, Quesnelle A, Ganapathy A, Popel A, Bertrand
OF. Comparison of bivalirudin versus heparin on radial artery occlusion after transradial
catheterization. Catheter Cardiovasc Interv 2010;76:654-8


http://www.ncbi.nlm.nih.gov/pubmed/?term=Brueck%20M%5BAuthor%5D&cauthor=true&cauthor_uid=19926042
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bandorski%20D%5BAuthor%5D&cauthor=true&cauthor_uid=19926042
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kramer%20W%5BAuthor%5D&cauthor=true&cauthor_uid=19926042
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wieczorek%20M%5BAuthor%5D&cauthor=true&cauthor_uid=19926042
http://www.ncbi.nlm.nih.gov/pubmed/?term=H%C3%B6ltgen%20R%5BAuthor%5D&cauthor=true&cauthor_uid=19926042
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tillmanns%20H%5BAuthor%5D&cauthor=true&cauthor_uid=19926042
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yan%20ZX%5BAuthor%5D&cauthor=true&cauthor_uid=20197630
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zhou%20YJ%5BAuthor%5D&cauthor=true&cauthor_uid=20197630
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zhao%20YX%5BAuthor%5D&cauthor=true&cauthor_uid=20197630
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zhou%20ZM%5BAuthor%5D&cauthor=true&cauthor_uid=20197630
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yang%20SW%5BAuthor%5D&cauthor=true&cauthor_uid=20197630
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20ZJ%5BAuthor%5D&cauthor=true&cauthor_uid=20197630
http://www.ncbi.nlm.nih.gov/pubmed/20197630
http://www.ncbi.nlm.nih.gov/pubmed/20197630
http://www.ncbi.nlm.nih.gov/pubmed/?term=Schiano%20P%5BAuthor%5D&cauthor=true&cauthor_uid=20562076
http://www.ncbi.nlm.nih.gov/pubmed/?term=Barbou%20F%5BAuthor%5D&cauthor=true&cauthor_uid=20562076
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chenilleau%20MC%5BAuthor%5D&cauthor=true&cauthor_uid=20562076
http://www.ncbi.nlm.nih.gov/pubmed/?term=Louembe%20J%5BAuthor%5D&cauthor=true&cauthor_uid=20562076
http://www.ncbi.nlm.nih.gov/pubmed/?term=Monsegu%20J%5BAuthor%5D&cauthor=true&cauthor_uid=20562076
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sciano+and+radial+artery+occlusion
http://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20YZ%5BAuthor%5D&cauthor=true&cauthor_uid=20819645
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zhou%20YJ%5BAuthor%5D&cauthor=true&cauthor_uid=20819645
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zhao%20YX%5BAuthor%5D&cauthor=true&cauthor_uid=20819645
http://www.ncbi.nlm.nih.gov/pubmed/?term=Guo%20YH%5BAuthor%5D&cauthor=true&cauthor_uid=20819645
http://www.ncbi.nlm.nih.gov/pubmed/?term=Liu%20YY%5BAuthor%5D&cauthor=true&cauthor_uid=20819645
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shi%20DM%5BAuthor%5D&cauthor=true&cauthor_uid=20819645
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20ZJ%5BAuthor%5D&cauthor=true&cauthor_uid=20819645
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jia%20DA%5BAuthor%5D&cauthor=true&cauthor_uid=20819645
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yang%20SW%5BAuthor%5D&cauthor=true&cauthor_uid=20819645
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nie%20B%5BAuthor%5D&cauthor=true&cauthor_uid=20819645
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nie%20B%5BAuthor%5D&cauthor=true&cauthor_uid=20819645
http://www.ncbi.nlm.nih.gov/pubmed/?term=Han%20HY%5BAuthor%5D&cauthor=true&cauthor_uid=20819645
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hu%20B%5BAuthor%5D&cauthor=true&cauthor_uid=20819645
http://www.ncbi.nlm.nih.gov/pubmed/?term=Caussin%20C%5BAuthor%5D&cauthor=true&cauthor_uid=20690154
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gharbi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=20690154
http://www.ncbi.nlm.nih.gov/pubmed/?term=Durier%20C%5BAuthor%5D&cauthor=true&cauthor_uid=20690154
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ghostine%20S%5BAuthor%5D&cauthor=true&cauthor_uid=20690154
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pesenti-Rossi%20D%5BAuthor%5D&cauthor=true&cauthor_uid=20690154
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rahal%20S%5BAuthor%5D&cauthor=true&cauthor_uid=20690154
http://www.ncbi.nlm.nih.gov/pubmed/?term=Brenot%20P%5BAuthor%5D&cauthor=true&cauthor_uid=20690154
http://www.ncbi.nlm.nih.gov/pubmed/?term=Barri%20M%5BAuthor%5D&cauthor=true&cauthor_uid=20690154
http://www.ncbi.nlm.nih.gov/pubmed/?term=Barri%20M%5BAuthor%5D&cauthor=true&cauthor_uid=20690154
http://www.ncbi.nlm.nih.gov/pubmed/?term=Durup%20F%5BAuthor%5D&cauthor=true&cauthor_uid=20690154
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lancelin%20B%5BAuthor%5D&cauthor=true&cauthor_uid=20690154
http://www.ncbi.nlm.nih.gov/pubmed/?term=From%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=20824748
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gulati%20R%5BAuthor%5D&cauthor=true&cauthor_uid=20824748
http://www.ncbi.nlm.nih.gov/pubmed/?term=Prasad%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20824748
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rihal%20CS%5BAuthor%5D&cauthor=true&cauthor_uid=20824748
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mamas%20M%5BAuthor%5D&cauthor=true&cauthor_uid=20049959
http://www.ncbi.nlm.nih.gov/pubmed/?term=D%27Souza%20S%5BAuthor%5D&cauthor=true&cauthor_uid=20049959
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hendry%20C%5BAuthor%5D&cauthor=true&cauthor_uid=20049959
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ali%20R%5BAuthor%5D&cauthor=true&cauthor_uid=20049959
http://www.ncbi.nlm.nih.gov/pubmed/?term=Iles-Smith%20H%5BAuthor%5D&cauthor=true&cauthor_uid=20049959
http://www.ncbi.nlm.nih.gov/pubmed/?term=Palmer%20K%5BAuthor%5D&cauthor=true&cauthor_uid=20049959
http://www.ncbi.nlm.nih.gov/pubmed/?term=El-Omar%20M%5BAuthor%5D&cauthor=true&cauthor_uid=20049959
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fath-Ordoubadi%20F%5BAuthor%5D&cauthor=true&cauthor_uid=20049959
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fath-Ordoubadi%20F%5BAuthor%5D&cauthor=true&cauthor_uid=20049959
http://www.ncbi.nlm.nih.gov/pubmed/?term=Neyses%20L%5BAuthor%5D&cauthor=true&cauthor_uid=20049959
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fraser%20DG%5BAuthor%5D&cauthor=true&cauthor_uid=20049959
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mizuno%20S%5BAuthor%5D&cauthor=true&cauthor_uid=20146327
http://www.ncbi.nlm.nih.gov/pubmed/?term=Takeshita%20S%5BAuthor%5D&cauthor=true&cauthor_uid=20146327
http://www.ncbi.nlm.nih.gov/pubmed/?term=Taketani%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=20146327
http://www.ncbi.nlm.nih.gov/pubmed/?term=Saito%20S%5BAuthor%5D&cauthor=true&cauthor_uid=20146327
http://www.ncbi.nlm.nih.gov/pubmed/?term=Plante%20S%5BAuthor%5D&cauthor=true&cauthor_uid=20506483
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cantor%20WJ%5BAuthor%5D&cauthor=true&cauthor_uid=20506483
http://www.ncbi.nlm.nih.gov/pubmed/?term=Goldman%20L%5BAuthor%5D&cauthor=true&cauthor_uid=20506483
http://www.ncbi.nlm.nih.gov/pubmed/?term=Miner%20S%5BAuthor%5D&cauthor=true&cauthor_uid=20506483
http://www.ncbi.nlm.nih.gov/pubmed/?term=Quesnelle%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20506483
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ganapathy%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20506483
http://www.ncbi.nlm.nih.gov/pubmed/?term=Popel%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20506483
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bertrand%20OF%5BAuthor%5D&cauthor=true&cauthor_uid=20506483
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bertrand%20OF%5BAuthor%5D&cauthor=true&cauthor_uid=20506483

46.

47.

48.

49.

50.

51.

52.

53.

54.

Zankl AR, Andrassy M, Volz C, lvandic B, Krumsdorf U, Katus HA, Blessing E. Radial
artery thrombosis following transradial coronary angiography: incidence and rationale for
treatment of symptomatic patients with low-molecular-weight heparins. Clin Res Cardiol
2010; 99:841-7

Rathore S, Stables RH, Pauriah M, Hakeem A, Mills JD, Palmer ND, Perry RA, Morris
JL.A randomized comparison of TR band and radistop hemostatic compression devices
after transradial coronary intervention. Catheter Cardiovasc Interv. 2010;76:660-7

Feray H, 1zgi C, Cetiner D, Men EE, Saltan Y, Baltay A, Kahraman R. Effectiveness of
enoxaparin for prevention of radial artery occlusion after transradial cardiac
catheterization. J Thromb Thrombolysis. 2010;29:322-5

Bernat I, Bertrand OF, Rokyta R, Kacer M, Pesek J, Koza J, Smid M, Bruhova

H, Sterbakova G, Stepankova L, Costerousse O. Efficacy and safety of transient ulnar
artery compression to recanalize acute radial artery occlusion after transradial
catheterization. Am J Cardiol 2011;107:1698-1701

Egred M. Feasibility and safety of 7-Fr radial approach for complex PCI. J Interv Cardiol.
2011;24:383-8

Politi L, Aprile A, Paganelli C, Amato A, Zoccai GB, Sgura F, Monopoli D, Rossi
R, Modena MG, Sangiorgi GM.Randomized clinical trial on short-time compression with
Kaolin-filled pad: a new strategy to avoid early bleeding and subacute radial artery

occlusion after percutaneous coronary intervention. J Interv Cardiol. 2011;24:65-72

Singh A, Edasery D, Noor A, Bhasin N, Kaplan B, Jauhar R. Use of low-dose heparin
with bivalirudin for ad-hoc transradial coronary interventions: experience from a single
center. J Invasive Cardiol. 2011;23:101-4

Chiam PT, Liu B, Wong AS, Wong PE, Lim ST, Koh TH, Lim VY. Comparison of novel
6.5 Fr sheathless guiding catheters versus 5 Fr guiding catheters for transradial coronary

intervention. Eurointervention 2011;7:930-5

Youn YJ, Yoon J, Han SW, Lee JW, Sung JK, Ahn SG, Kim JY, Yoo BS, Lee SH, Choe
KH. Feasibility of transradial coronary intervention using a sheathless guiding catheter in

patients with small radial artery. Korean Circ J 2011;41:143-8


http://www.ncbi.nlm.nih.gov/pubmed/?term=Zankl%20AR%5BAuthor%5D&cauthor=true&cauthor_uid=20625752
http://www.ncbi.nlm.nih.gov/pubmed/?term=Andrassy%20M%5BAuthor%5D&cauthor=true&cauthor_uid=20625752
http://www.ncbi.nlm.nih.gov/pubmed/?term=Volz%20C%5BAuthor%5D&cauthor=true&cauthor_uid=20625752
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ivandic%20B%5BAuthor%5D&cauthor=true&cauthor_uid=20625752
http://www.ncbi.nlm.nih.gov/pubmed/?term=Krumsdorf%20U%5BAuthor%5D&cauthor=true&cauthor_uid=20625752
http://www.ncbi.nlm.nih.gov/pubmed/?term=Katus%20HA%5BAuthor%5D&cauthor=true&cauthor_uid=20625752
http://www.ncbi.nlm.nih.gov/pubmed/?term=Blessing%20E%5BAuthor%5D&cauthor=true&cauthor_uid=20625752
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rathore%20S%5BAuthor%5D&cauthor=true&cauthor_uid=20506228
http://www.ncbi.nlm.nih.gov/pubmed/?term=Stables%20RH%5BAuthor%5D&cauthor=true&cauthor_uid=20506228
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pauriah%20M%5BAuthor%5D&cauthor=true&cauthor_uid=20506228
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hakeem%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20506228
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mills%20JD%5BAuthor%5D&cauthor=true&cauthor_uid=20506228
http://www.ncbi.nlm.nih.gov/pubmed/?term=Palmer%20ND%5BAuthor%5D&cauthor=true&cauthor_uid=20506228
http://www.ncbi.nlm.nih.gov/pubmed/?term=Perry%20RA%5BAuthor%5D&cauthor=true&cauthor_uid=20506228
http://www.ncbi.nlm.nih.gov/pubmed/?term=Morris%20JL%5BAuthor%5D&cauthor=true&cauthor_uid=20506228
http://www.ncbi.nlm.nih.gov/pubmed/?term=Morris%20JL%5BAuthor%5D&cauthor=true&cauthor_uid=20506228
http://www.ncbi.nlm.nih.gov/pubmed/20506228
http://www.ncbi.nlm.nih.gov/pubmed/?term=Feray%20H%5BAuthor%5D&cauthor=true&cauthor_uid=19479198
http://www.ncbi.nlm.nih.gov/pubmed/?term=Izgi%20C%5BAuthor%5D&cauthor=true&cauthor_uid=19479198
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cetiner%20D%5BAuthor%5D&cauthor=true&cauthor_uid=19479198
http://www.ncbi.nlm.nih.gov/pubmed/?term=Men%20EE%5BAuthor%5D&cauthor=true&cauthor_uid=19479198
http://www.ncbi.nlm.nih.gov/pubmed/?term=Saltan%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=19479198
http://www.ncbi.nlm.nih.gov/pubmed/?term=Baltay%20A%5BAuthor%5D&cauthor=true&cauthor_uid=19479198
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kahraman%20R%5BAuthor%5D&cauthor=true&cauthor_uid=19479198
http://www.ncbi.nlm.nih.gov/pubmed/19479198
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bernat%20I%5BAuthor%5D&cauthor=true&cauthor_uid=21439528
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bertrand%20OF%5BAuthor%5D&cauthor=true&cauthor_uid=21439528
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rokyta%20R%5BAuthor%5D&cauthor=true&cauthor_uid=21439528
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kacer%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21439528
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pesek%20J%5BAuthor%5D&cauthor=true&cauthor_uid=21439528
http://www.ncbi.nlm.nih.gov/pubmed/?term=Koza%20J%5BAuthor%5D&cauthor=true&cauthor_uid=21439528
http://www.ncbi.nlm.nih.gov/pubmed/?term=Smid%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21439528
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bruhova%20H%5BAuthor%5D&cauthor=true&cauthor_uid=21439528
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bruhova%20H%5BAuthor%5D&cauthor=true&cauthor_uid=21439528
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sterbakova%20G%5BAuthor%5D&cauthor=true&cauthor_uid=21439528
http://www.ncbi.nlm.nih.gov/pubmed/?term=Stepankova%20L%5BAuthor%5D&cauthor=true&cauthor_uid=21439528
http://www.ncbi.nlm.nih.gov/pubmed/?term=Costerousse%20O%5BAuthor%5D&cauthor=true&cauthor_uid=21439528
http://www.ncbi.nlm.nih.gov/pubmed/?term=Egred%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21585545
http://www.ncbi.nlm.nih.gov/pubmed/?term=Politi%20L%5BAuthor%5D&cauthor=true&cauthor_uid=20807305
http://www.ncbi.nlm.nih.gov/pubmed/?term=Aprile%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20807305
http://www.ncbi.nlm.nih.gov/pubmed/?term=Paganelli%20C%5BAuthor%5D&cauthor=true&cauthor_uid=20807305
http://www.ncbi.nlm.nih.gov/pubmed/?term=Amato%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20807305
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zoccai%20GB%5BAuthor%5D&cauthor=true&cauthor_uid=20807305
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sgura%20F%5BAuthor%5D&cauthor=true&cauthor_uid=20807305
http://www.ncbi.nlm.nih.gov/pubmed/?term=Monopoli%20D%5BAuthor%5D&cauthor=true&cauthor_uid=20807305
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rossi%20R%5BAuthor%5D&cauthor=true&cauthor_uid=20807305
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rossi%20R%5BAuthor%5D&cauthor=true&cauthor_uid=20807305
http://www.ncbi.nlm.nih.gov/pubmed/?term=Modena%20MG%5BAuthor%5D&cauthor=true&cauthor_uid=20807305
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sangiorgi%20GM%5BAuthor%5D&cauthor=true&cauthor_uid=20807305
http://www.ncbi.nlm.nih.gov/pubmed/20807305
http://www.ncbi.nlm.nih.gov/pubmed/?term=Singh%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21364238
http://www.ncbi.nlm.nih.gov/pubmed/?term=Edasery%20D%5BAuthor%5D&cauthor=true&cauthor_uid=21364238
http://www.ncbi.nlm.nih.gov/pubmed/?term=Noor%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21364238
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bhasin%20N%5BAuthor%5D&cauthor=true&cauthor_uid=21364238
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kaplan%20B%5BAuthor%5D&cauthor=true&cauthor_uid=21364238
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jauhar%20R%5BAuthor%5D&cauthor=true&cauthor_uid=21364238
http://www.ncbi.nlm.nih.gov/pubmed/21364238
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chiam%20PT%5BAuthor%5D&cauthor=true&cauthor_uid=22157478
http://www.ncbi.nlm.nih.gov/pubmed/?term=Liu%20B%5BAuthor%5D&cauthor=true&cauthor_uid=22157478
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wong%20AS%5BAuthor%5D&cauthor=true&cauthor_uid=22157478
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wong%20PE%5BAuthor%5D&cauthor=true&cauthor_uid=22157478
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lim%20ST%5BAuthor%5D&cauthor=true&cauthor_uid=22157478
http://www.ncbi.nlm.nih.gov/pubmed/?term=Koh%20TH%5BAuthor%5D&cauthor=true&cauthor_uid=22157478
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lim%20VY%5BAuthor%5D&cauthor=true&cauthor_uid=22157478
http://www.ncbi.nlm.nih.gov/pubmed/?term=Youn%20YJ%5BAuthor%5D&cauthor=true&cauthor_uid=21519513
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yoon%20J%5BAuthor%5D&cauthor=true&cauthor_uid=21519513
http://www.ncbi.nlm.nih.gov/pubmed/?term=Han%20SW%5BAuthor%5D&cauthor=true&cauthor_uid=21519513
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lee%20JW%5BAuthor%5D&cauthor=true&cauthor_uid=21519513
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sung%20JK%5BAuthor%5D&cauthor=true&cauthor_uid=21519513
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ahn%20SG%5BAuthor%5D&cauthor=true&cauthor_uid=21519513
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20JY%5BAuthor%5D&cauthor=true&cauthor_uid=21519513
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yoo%20BS%5BAuthor%5D&cauthor=true&cauthor_uid=21519513
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lee%20SH%5BAuthor%5D&cauthor=true&cauthor_uid=21519513
http://www.ncbi.nlm.nih.gov/pubmed/?term=Choe%20KH%5BAuthor%5D&cauthor=true&cauthor_uid=21519513
http://www.ncbi.nlm.nih.gov/pubmed/?term=Choe%20KH%5BAuthor%5D&cauthor=true&cauthor_uid=21519513

55.

56.

S7.

58.

59.

60.

61.

62.

Park KH, Park DW, Kim MK, Kim HS, Park WJ, Cho GY, Choi YJ. Effects of sheath
injury and trimetazidine on endothelial dysfunction of radial artery after transradial

catheterization. J Interv Cardiol. 2012;25:411-7

Honda T, Fujimoto K, Miyao Y, Koga H, Hirata Y. Access site-related complications
after transradial catheterization can be reduced with smaller sheath size and statins.

Cardiovasc Interv Ther. 2012; 27:174-80.

Pancholy SB, Bertrand OF, Patel T. Comparison of a priori versus provisional heparin
therapy on radial artery occlusion after transradial coronary angiography and patent
hemostasis (from the PHARAOH Study). Am J Cardiol. 2012 ;110:173-6

Pancholy SB, Sanghvi KA, Patel TM. Radial artery access technique evaluation trial:
randomized comparison of Seldinger versus modified Seldinger technique for arterial
access for transradial catheterization. Catheter Cardiovasc Interv 2012;80:288-91

Uhlemann M, Moébius-Winkler S, Mende M, Eitel I, Fuernau G, Sandri M, Adams

V, Thiele H, Linke A, Schuler G, Gielen S. The Leipzig prospective vascular ultrasound
registry in radial artery catheterization: impact of sheath size on vascular complications.
JACC Cardiovasc Interv. 2012;5:36-43

de Andrade PB, Tebet MA, Nogueira EF, Esteves VC, de Andrade MV, Labrunie A, Piva
e Mattos LA. Transulnar approach as an alternative access site for coronary invasive
procedures after transradial approach failure. Am Heart J. 2012;164:462-7.

Beyer AT, Ng R, Singh A, Zimmet J, Shunk K, Yeghiazarians Y, Ports TA, Boyle AJ.

Topical nitroglycerin and lidocaine to dilate the radial artery prior to transradial cardiac
catheterization: a randomized, placebo-controlled, double-blind clinical trial: the PRE-

DILATE Study. Int J Cardiol. 2013;168:2575-8

Tewari S, Sharma N, Kapoor A, Syal SK, Kumar S, Garg N, Goel PK. Comparison of

transradial and transfemoral artery approach for percutaneous coronary angiography and


http://www.ncbi.nlm.nih.gov/pubmed/?term=Park%20KH%5BAuthor%5D&cauthor=true&cauthor_uid=22536918
http://www.ncbi.nlm.nih.gov/pubmed/?term=Park%20DW%5BAuthor%5D&cauthor=true&cauthor_uid=22536918
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20MK%5BAuthor%5D&cauthor=true&cauthor_uid=22536918
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20HS%5BAuthor%5D&cauthor=true&cauthor_uid=22536918
http://www.ncbi.nlm.nih.gov/pubmed/?term=Park%20WJ%5BAuthor%5D&cauthor=true&cauthor_uid=22536918
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cho%20GY%5BAuthor%5D&cauthor=true&cauthor_uid=22536918
http://www.ncbi.nlm.nih.gov/pubmed/?term=Choi%20YJ%5BAuthor%5D&cauthor=true&cauthor_uid=22536918
http://www.ncbi.nlm.nih.gov/pubmed/?term=nterv+Ther.+2012+Sep%3B27%283%29%3A174-80
http://www.ncbi.nlm.nih.gov/pubmed/?term=nterv+Ther.+2012+Sep%3B27%283%29%3A174-80
http://www.ncbi.nlm.nih.gov/pubmed/?term=nterv+Ther.+2012+Sep%3B27%283%29%3A174-80
http://www.ncbi.nlm.nih.gov/pubmed/?term=nterv+Ther.+2012+Sep%3B27%283%29%3A174-80
http://www.ncbi.nlm.nih.gov/pubmed/?term=nterv+Ther.+2012+Sep%3B27%283%29%3A174-80
http://www.ncbi.nlm.nih.gov/pubmed/?term=nterv+Ther.+2012+Sep%3B27%283%29%3A174-80
http://www.ncbi.nlm.nih.gov/pubmed/?term=nterv+Ther.+2012+Sep%3B27%283%29%3A174-80
http://www.ncbi.nlm.nih.gov/pubmed/?term=nterv+Ther.+2012+Sep%3B27%283%29%3A174-80
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pancholy%20SB%5BAuthor%5D&cauthor=true&cauthor_uid=22497680
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bertrand%20OF%5BAuthor%5D&cauthor=true&cauthor_uid=22497680
http://www.ncbi.nlm.nih.gov/pubmed/?term=Patel%20T%5BAuthor%5D&cauthor=true&cauthor_uid=22497680
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pancholy%20SB%5BAuthor%5D&cauthor=true&cauthor_uid=22419562
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sanghvi%20KA%5BAuthor%5D&cauthor=true&cauthor_uid=22419562
http://www.ncbi.nlm.nih.gov/pubmed/?term=Patel%20TM%5BAuthor%5D&cauthor=true&cauthor_uid=22419562
http://www.ncbi.nlm.nih.gov/pubmed/?term=Uhlemann%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22230148
http://www.ncbi.nlm.nih.gov/pubmed/?term=M%C3%B6bius-Winkler%20S%5BAuthor%5D&cauthor=true&cauthor_uid=22230148
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mende%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22230148
http://www.ncbi.nlm.nih.gov/pubmed/?term=Eitel%20I%5BAuthor%5D&cauthor=true&cauthor_uid=22230148
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fuernau%20G%5BAuthor%5D&cauthor=true&cauthor_uid=22230148
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sandri%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22230148
http://www.ncbi.nlm.nih.gov/pubmed/?term=Adams%20V%5BAuthor%5D&cauthor=true&cauthor_uid=22230148
http://www.ncbi.nlm.nih.gov/pubmed/?term=Adams%20V%5BAuthor%5D&cauthor=true&cauthor_uid=22230148
http://www.ncbi.nlm.nih.gov/pubmed/?term=Thiele%20H%5BAuthor%5D&cauthor=true&cauthor_uid=22230148
http://www.ncbi.nlm.nih.gov/pubmed/?term=Linke%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22230148
http://www.ncbi.nlm.nih.gov/pubmed/?term=Schuler%20G%5BAuthor%5D&cauthor=true&cauthor_uid=22230148
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gielen%20S%5BAuthor%5D&cauthor=true&cauthor_uid=22230148
http://www.ncbi.nlm.nih.gov/pubmed/?term=JACC+Intervention+2012%3B5%3A36
http://www.ncbi.nlm.nih.gov/pubmed/?term=de%20Andrade%20PB%5BAuthor%5D&cauthor=true&cauthor_uid=23067902
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tebet%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=23067902
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nogueira%20EF%5BAuthor%5D&cauthor=true&cauthor_uid=23067902
http://www.ncbi.nlm.nih.gov/pubmed/?term=Esteves%20VC%5BAuthor%5D&cauthor=true&cauthor_uid=23067902
http://www.ncbi.nlm.nih.gov/pubmed/?term=de%20Andrade%20MV%5BAuthor%5D&cauthor=true&cauthor_uid=23067902
http://www.ncbi.nlm.nih.gov/pubmed/?term=Labrunie%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23067902
http://www.ncbi.nlm.nih.gov/pubmed/?term=Piva%20e%20Mattos%20LA%5BAuthor%5D&cauthor=true&cauthor_uid=23067902
http://www.ncbi.nlm.nih.gov/pubmed/?term=Piva%20e%20Mattos%20LA%5BAuthor%5D&cauthor=true&cauthor_uid=23067902
http://www.ncbi.nlm.nih.gov/pubmed/?term=Am+Heart+J+2012%3B164%3A462
http://www.ncbi.nlm.nih.gov/pubmed/?term=Beyer%20AT%5BAuthor%5D&cauthor=true&cauthor_uid=23582415
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ng%20R%5BAuthor%5D&cauthor=true&cauthor_uid=23582415
http://www.ncbi.nlm.nih.gov/pubmed/?term=Singh%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23582415
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zimmet%20J%5BAuthor%5D&cauthor=true&cauthor_uid=23582415
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shunk%20K%5BAuthor%5D&cauthor=true&cauthor_uid=23582415
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yeghiazarians%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=23582415
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ports%20TA%5BAuthor%5D&cauthor=true&cauthor_uid=23582415
http://www.ncbi.nlm.nih.gov/pubmed/?term=Boyle%20AJ%5BAuthor%5D&cauthor=true&cauthor_uid=23582415
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tewari%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23992998
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sharma%20N%5BAuthor%5D&cauthor=true&cauthor_uid=23992998
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kapoor%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23992998
http://www.ncbi.nlm.nih.gov/pubmed/?term=Syal%20SK%5BAuthor%5D&cauthor=true&cauthor_uid=23992998
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kumar%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23992998
http://www.ncbi.nlm.nih.gov/pubmed/?term=Garg%20N%5BAuthor%5D&cauthor=true&cauthor_uid=23992998
http://www.ncbi.nlm.nih.gov/pubmed/?term=Goel%20PK%5BAuthor%5D&cauthor=true&cauthor_uid=23992998

63.

64.

65.

66.

67.

68.

69.

70.

angioplasty: a retrospective seven-year experience from a north Indian center.
Indian Heart J 2013;65: 378-87

Tuncez A, Kaya Z, Aras D, Yildiz A, Gul EE, Tekinalp M, Karakas MF, Kisacik HL
Incidence and predictors of radial artery occlusion associated transradial catheterization.
Int J Med Sci 2013;10:1715-9

Chugh SK, Chugh S, Chugh Y, Rao SV. Feasibility and utility of pre-procedure
ultrasound imaging of the arm to facilitate transradial coronary diagnostic and
interventional procedures (PRIMAFACIE-TRI). Catheter Cardiovasc Interv. 2013;82:64-
73.

Kotowycz MA, Johnston KW, Ivanov J, Asif N, Almoghairi AM, Choudhury A, Nagy
CD, Sibbald M, Chan W, Seidelin PH, Barolet AW, Overgaard CB, DZavik V. Predictors
of radial artery size in patients undergoing cardiac catheterization: insights from the Good
Radial Artery Size Prediction (GRASP) study. Canad J Cardiol 2014;30:211-6

Tumscitz C, Pirani L, Tebaldi M, Campo G, Biscaglia S. Seven french radial artery access
for PCI: a prospective single-center experience. Int J Cardiol. 2014;176:1074-5

Yurtdas M, Kaya Y, Gonulli E.Transradial approach in the diagnosis and treatment of

coronary artery disease: a 2-center experience. Turk J Med Sci 2014;44:666-673

Aminian A, Dolatabadi D, Lefebvre P, Zimmerman R, Brunner P, Michalakis G, Lalmand
J. Initial experience with the Glidesheath Slender for transradial coronary angiography
and intervention: a feasibility study with prospective radial ultrasound follow-up.
Catheter Cardiovasc Interv. 2014;84:436-42

Markovic S, Imhof A, Kunze M, Rottbauer W, Wdéhrle JStandardized radial approach
reduces access site complications: a prospective observational registry. Coronary Artery
Disease 2015;26:56-9

Hu H, Fu Q, Chen W, Wang D, Hua X, Chen B. A prospective randomized comparison of
left and right radial approach for percutaneous coronary angiography in Asian
populations. Clin Interv Aging 2014;9:963-8


http://www.ncbi.nlm.nih.gov/pubmed/?term=Tuncez%20A%5BAuthor%5D&cauthor=true&cauthor_uid=24151442
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kaya%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=24151442
http://www.ncbi.nlm.nih.gov/pubmed/?term=Aras%20D%5BAuthor%5D&cauthor=true&cauthor_uid=24151442
http://www.ncbi.nlm.nih.gov/pubmed/?term=Y%C4%B1ld%C4%B1z%20A%5BAuthor%5D&cauthor=true&cauthor_uid=24151442
http://www.ncbi.nlm.nih.gov/pubmed/?term=G%C3%BCl%20EE%5BAuthor%5D&cauthor=true&cauthor_uid=24151442
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tekinalp%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24151442
http://www.ncbi.nlm.nih.gov/pubmed/?term=Karaka%C5%9F%20MF%5BAuthor%5D&cauthor=true&cauthor_uid=24151442
http://www.ncbi.nlm.nih.gov/pubmed/?term=K%C4%B1sac%C4%B1k%20HL%5BAuthor%5D&cauthor=true&cauthor_uid=24151442
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chugh%20SK%5BAuthor%5D&cauthor=true&cauthor_uid=22887352
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chugh%20S%5BAuthor%5D&cauthor=true&cauthor_uid=22887352
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chugh%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=22887352
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rao%20SV%5BAuthor%5D&cauthor=true&cauthor_uid=22887352
http://www.ncbi.nlm.nih.gov/pubmed/22887352
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kotowycz%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=24461923
http://www.ncbi.nlm.nih.gov/pubmed/?term=Johnston%20KW%5BAuthor%5D&cauthor=true&cauthor_uid=24461923
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ivanov%20J%5BAuthor%5D&cauthor=true&cauthor_uid=24461923
http://www.ncbi.nlm.nih.gov/pubmed/?term=Asif%20N%5BAuthor%5D&cauthor=true&cauthor_uid=24461923
http://www.ncbi.nlm.nih.gov/pubmed/?term=Almoghairi%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=24461923
http://www.ncbi.nlm.nih.gov/pubmed/?term=Choudhury%20A%5BAuthor%5D&cauthor=true&cauthor_uid=24461923
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nagy%20CD%5BAuthor%5D&cauthor=true&cauthor_uid=24461923
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nagy%20CD%5BAuthor%5D&cauthor=true&cauthor_uid=24461923
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sibbald%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24461923
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chan%20W%5BAuthor%5D&cauthor=true&cauthor_uid=24461923
http://www.ncbi.nlm.nih.gov/pubmed/?term=Seidelin%20PH%5BAuthor%5D&cauthor=true&cauthor_uid=24461923
http://www.ncbi.nlm.nih.gov/pubmed/?term=Barolet%20AW%5BAuthor%5D&cauthor=true&cauthor_uid=24461923
http://www.ncbi.nlm.nih.gov/pubmed/?term=Overgaard%20CB%5BAuthor%5D&cauthor=true&cauthor_uid=24461923
http://www.ncbi.nlm.nih.gov/pubmed/?term=D%C5%BEav%C3%ADk%20V%5BAuthor%5D&cauthor=true&cauthor_uid=24461923
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tumscitz%20C%5BAuthor%5D&cauthor=true&cauthor_uid=25127334
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pirani%20L%5BAuthor%5D&cauthor=true&cauthor_uid=25127334
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tebaldi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25127334
http://www.ncbi.nlm.nih.gov/pubmed/?term=Campo%20G%5BAuthor%5D&cauthor=true&cauthor_uid=25127334
http://www.ncbi.nlm.nih.gov/pubmed/?term=Biscaglia%20S%5BAuthor%5D&cauthor=true&cauthor_uid=25127334
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yurtda%C5%9F%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25551940
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kaya%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=25551940
http://www.ncbi.nlm.nih.gov/pubmed/?term=G%C3%B6n%C3%BCll%C3%BC%20E%5BAuthor%5D&cauthor=true&cauthor_uid=25551940
http://www.ncbi.nlm.nih.gov/pubmed/?term=Aminian%20A%5BAuthor%5D&cauthor=true&cauthor_uid=24285594
http://www.ncbi.nlm.nih.gov/pubmed/?term=Dolatabadi%20D%5BAuthor%5D&cauthor=true&cauthor_uid=24285594
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lefebvre%20P%5BAuthor%5D&cauthor=true&cauthor_uid=24285594
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zimmerman%20R%5BAuthor%5D&cauthor=true&cauthor_uid=24285594
http://www.ncbi.nlm.nih.gov/pubmed/?term=Brunner%20P%5BAuthor%5D&cauthor=true&cauthor_uid=24285594
http://www.ncbi.nlm.nih.gov/pubmed/?term=Michalakis%20G%5BAuthor%5D&cauthor=true&cauthor_uid=24285594
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lalmand%20J%5BAuthor%5D&cauthor=true&cauthor_uid=24285594
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lalmand%20J%5BAuthor%5D&cauthor=true&cauthor_uid=24285594
http://www.ncbi.nlm.nih.gov/pubmed/?term=Markovic%20S%5BAuthor%5D&cauthor=true&cauthor_uid=25211653
http://www.ncbi.nlm.nih.gov/pubmed/?term=Imhof%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25211653
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kunze%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25211653
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rottbauer%20W%5BAuthor%5D&cauthor=true&cauthor_uid=25211653
http://www.ncbi.nlm.nih.gov/pubmed/?term=W%C3%B6hrle%20J%5BAuthor%5D&cauthor=true&cauthor_uid=25211653
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hu%20H%5BAuthor%5D&cauthor=true&cauthor_uid=25018624
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fu%20Q%5BAuthor%5D&cauthor=true&cauthor_uid=25018624
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chen%20W%5BAuthor%5D&cauthor=true&cauthor_uid=25018624
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20D%5BAuthor%5D&cauthor=true&cauthor_uid=25018624
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hua%20X%5BAuthor%5D&cauthor=true&cauthor_uid=25018624
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chen%20B%5BAuthor%5D&cauthor=true&cauthor_uid=25018624

71. Pancholy SB, Ahmed I, Bertrand OF, Patel T. Frequency of radial artery occlusion after
transradial access in patients receiving warfarin therapy and undergoing coronary
angiography. Am J Cardiol. 2014;113:211-4

72. Takeshita S, Asano H, Hata T, Hibi K, Ikari Y, Kan Y, Katsuki T, Kawasaki T, Masutani
M, Matsumura T, Premchand RK, Rao SP, Suzuki T, Takahashi A, Takeda R, Tanaka
S, Yamazaki S, Yin WH, Yoshimachi F, Saito S; NAUSICA Trial Investigators. Am J
Cardiol. 2014;113:1986-9

73. Geng W, Fu X, Gu X, Jiang Y, Fan W, Wang Y, Li W, Xing K, Liu C. Safety and
feasibility of transulnar versus transradial artery approach for coronary catheterization in
non-selective patients. Chin Med J 2014;127:1222-8

74. Buturak A, Gorgulu S, Norgaz T, Voyvoda N, Sahingoz Y, Degirmencioglu A, Dagdelen
S. The long-term incidence and predictors of radial artery occlusion following a

transradial coronary procedure. Cardiol J. 2014;21:350-6.

75. Liu J, Fu XH, Xue L, Wu WL, Gu XS, Li SQ. A comparative study of transulnar and
transradial artery access for percutaneous coronary intervention in patients with acute

coronary syndrome. J Interv Cardiol. 2014;27:525-30.

76. Dharma S, Kedev S, Patel T, Kiemeneij F, Gilchrist IC. A novel approach to reduce radial
artery occlusion after transradial catheterization: postprocedural/prehemostasis intra-

arterial nitroglycerin. Catheter Cardiovasc Interv. 2015;85:818-25.

77. Cong X, Huang Z, Wu J, Wang J, Wen F, Fang L, Fan M, Liang C. Randomized
Comparison of 3 Hemostasis Techniques After Transradial Coronary Intervention. J
Cardiovasc Nurs 2016; 31:445-51.

78. Lisowska A, Knapp M, Tycinska A, Sielatycki P, Sawicki R, Kralisz P, Musiat W1J.
Radial access during percutaneous interventions in patients with acute coronary
syndromes: should we routinely monitor radial artery patency by ultrasonography
promptly after the procedure and in long-term observation? Int J Cardiovasc Imaging
2015;31:131-6


http://www.ncbi.nlm.nih.gov/pubmed/?term=Pancholy%20SB%5BAuthor%5D&cauthor=true&cauthor_uid=24210677
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ahmed%20I%5BAuthor%5D&cauthor=true&cauthor_uid=24210677
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bertrand%20OF%5BAuthor%5D&cauthor=true&cauthor_uid=24210677
http://www.ncbi.nlm.nih.gov/pubmed/?term=Patel%20T%5BAuthor%5D&cauthor=true&cauthor_uid=24210677
http://www.ncbi.nlm.nih.gov/pubmed/?term=Takeshita%20S%5BAuthor%5D&cauthor=true&cauthor_uid=24786357
http://www.ncbi.nlm.nih.gov/pubmed/?term=Asano%20H%5BAuthor%5D&cauthor=true&cauthor_uid=24786357
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hata%20T%5BAuthor%5D&cauthor=true&cauthor_uid=24786357
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hibi%20K%5BAuthor%5D&cauthor=true&cauthor_uid=24786357
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ikari%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=24786357
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kan%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=24786357
http://www.ncbi.nlm.nih.gov/pubmed/?term=Katsuki%20T%5BAuthor%5D&cauthor=true&cauthor_uid=24786357
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kawasaki%20T%5BAuthor%5D&cauthor=true&cauthor_uid=24786357
http://www.ncbi.nlm.nih.gov/pubmed/?term=Masutani%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24786357
http://www.ncbi.nlm.nih.gov/pubmed/?term=Masutani%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24786357
http://www.ncbi.nlm.nih.gov/pubmed/?term=Matsumura%20T%5BAuthor%5D&cauthor=true&cauthor_uid=24786357
http://www.ncbi.nlm.nih.gov/pubmed/?term=Premchand%20RK%5BAuthor%5D&cauthor=true&cauthor_uid=24786357
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rao%20SP%5BAuthor%5D&cauthor=true&cauthor_uid=24786357
http://www.ncbi.nlm.nih.gov/pubmed/?term=Suzuki%20T%5BAuthor%5D&cauthor=true&cauthor_uid=24786357
http://www.ncbi.nlm.nih.gov/pubmed/?term=Takahashi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=24786357
http://www.ncbi.nlm.nih.gov/pubmed/?term=Takeda%20R%5BAuthor%5D&cauthor=true&cauthor_uid=24786357
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tanaka%20S%5BAuthor%5D&cauthor=true&cauthor_uid=24786357
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tanaka%20S%5BAuthor%5D&cauthor=true&cauthor_uid=24786357
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yamazaki%20S%5BAuthor%5D&cauthor=true&cauthor_uid=24786357
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yin%20WH%5BAuthor%5D&cauthor=true&cauthor_uid=24786357
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yoshimachi%20F%5BAuthor%5D&cauthor=true&cauthor_uid=24786357
http://www.ncbi.nlm.nih.gov/pubmed/?term=Saito%20S%5BAuthor%5D&cauthor=true&cauthor_uid=24786357
http://www.ncbi.nlm.nih.gov/pubmed/?term=NAUSICA%20Trial%20Investigators%5BCorporate%20Author%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Geng%20W%5BAuthor%5D&cauthor=true&cauthor_uid=24709170
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fu%20X%5BAuthor%5D&cauthor=true&cauthor_uid=24709170
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gu%20X%5BAuthor%5D&cauthor=true&cauthor_uid=24709170
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jiang%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=24709170
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fan%20W%5BAuthor%5D&cauthor=true&cauthor_uid=24709170
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=24709170
http://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20W%5BAuthor%5D&cauthor=true&cauthor_uid=24709170
http://www.ncbi.nlm.nih.gov/pubmed/?term=Xing%20K%5BAuthor%5D&cauthor=true&cauthor_uid=24709170
http://www.ncbi.nlm.nih.gov/pubmed/?term=Liu%20C%5BAuthor%5D&cauthor=true&cauthor_uid=24709170
http://www.ncbi.nlm.nih.gov/pubmed/?term=Buturak%20A%5BAuthor%5D&cauthor=true&cauthor_uid=24142678
http://www.ncbi.nlm.nih.gov/pubmed/?term=Buturak%20A%5BAuthor%5D&cauthor=true&cauthor_uid=24142678
http://www.ncbi.nlm.nih.gov/pubmed/?term=Buturak%20A%5BAuthor%5D&cauthor=true&cauthor_uid=24142678
http://www.ncbi.nlm.nih.gov/pubmed/?term=Buturak%20A%5BAuthor%5D&cauthor=true&cauthor_uid=24142678
http://www.ncbi.nlm.nih.gov/pubmed/?term=Buturak%20A%5BAuthor%5D&cauthor=true&cauthor_uid=24142678
http://www.ncbi.nlm.nih.gov/pubmed/?term=Buturak%20A%5BAuthor%5D&cauthor=true&cauthor_uid=24142678
http://www.ncbi.nlm.nih.gov/pubmed/?term=Buturak%20A%5BAuthor%5D&cauthor=true&cauthor_uid=24142678
http://www.ncbi.nlm.nih.gov/pubmed/?term=Buturak%20A%5BAuthor%5D&cauthor=true&cauthor_uid=24142678
http://www.ncbi.nlm.nih.gov/pubmed/?term=Buturak%20A%5BAuthor%5D&cauthor=true&cauthor_uid=24142678
http://www.ncbi.nlm.nih.gov/pubmed/?term=Buturak%20A%5BAuthor%5D&cauthor=true&cauthor_uid=24142678
http://www.ncbi.nlm.nih.gov/pubmed/?term=Buturak%20A%5BAuthor%5D&cauthor=true&cauthor_uid=24142678
http://www.ncbi.nlm.nih.gov/pubmed/?term=Liu%20J%5BAuthor%5D&cauthor=true&cauthor_uid=25250862
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fu%20XH%5BAuthor%5D&cauthor=true&cauthor_uid=25250862
http://www.ncbi.nlm.nih.gov/pubmed/?term=Xue%20L%5BAuthor%5D&cauthor=true&cauthor_uid=25250862
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wu%20WL%5BAuthor%5D&cauthor=true&cauthor_uid=25250862
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gu%20XS%5BAuthor%5D&cauthor=true&cauthor_uid=25250862
http://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20SQ%5BAuthor%5D&cauthor=true&cauthor_uid=25250862
http://www.ncbi.nlm.nih.gov/pubmed/?term=J+Interv+Cardiol.%C2%A02014%3B27%3A525
http://www.ncbi.nlm.nih.gov/pubmed/?term=Dharma%20S%5BAuthor%5D&cauthor=true&cauthor_uid=25179153
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kedev%20S%5BAuthor%5D&cauthor=true&cauthor_uid=25179153
http://www.ncbi.nlm.nih.gov/pubmed/?term=Patel%20T%5BAuthor%5D&cauthor=true&cauthor_uid=25179153
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kiemeneij%20F%5BAuthor%5D&cauthor=true&cauthor_uid=25179153
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gilchrist%20IC%5BAuthor%5D&cauthor=true&cauthor_uid=25179153
http://www.ncbi.nlm.nih.gov/pubmed/20506228
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cong%20X%5BAuthor%5D&cauthor=true&cauthor_uid=26002786
http://www.ncbi.nlm.nih.gov/pubmed/?term=Huang%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=26002786
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wu%20J%5BAuthor%5D&cauthor=true&cauthor_uid=26002786
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20J%5BAuthor%5D&cauthor=true&cauthor_uid=26002786
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wen%20F%5BAuthor%5D&cauthor=true&cauthor_uid=26002786
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fang%20L%5BAuthor%5D&cauthor=true&cauthor_uid=26002786
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fan%20M%5BAuthor%5D&cauthor=true&cauthor_uid=26002786
http://www.ncbi.nlm.nih.gov/pubmed/?term=Liang%20C%5BAuthor%5D&cauthor=true&cauthor_uid=26002786
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lisowska%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25142060
http://www.ncbi.nlm.nih.gov/pubmed/?term=Knapp%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25142060
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tyci%C5%84ska%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25142060
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sielatycki%20P%5BAuthor%5D&cauthor=true&cauthor_uid=25142060
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sawicki%20R%5BAuthor%5D&cauthor=true&cauthor_uid=25142060
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kralisz%20P%5BAuthor%5D&cauthor=true&cauthor_uid=25142060
http://www.ncbi.nlm.nih.gov/pubmed/?term=Musia%C5%82%20WJ%5BAuthor%5D&cauthor=true&cauthor_uid=25142060

79.

80.

81.

82.

83.

84.

85.

Garg N, Madan BK, Khanna R, Sinha A, Kapoor A, Tewari S, Kumar S, Goel PK.
Incidence and predictors of radial artery occlusion after transradial coronary angioplasty:
Doppler-guided follow-up study. J Invasive Cardiol 2015;27:106-112

Hahalis G, Xathopoulou I, Tsigkas G, Almpanis G, Christodoulou I, Grapsas

N, Davlouros P, Koniari I, Deftereos S, Raisakis K, Christopoulou G, Giannopoulos

G, Kounis N, Pyrgakis V, Alexopoulos D. A comparison of low versus standard heparin
dose for prevention of forearm artery occlusion after 5 French coronary angiography. Int J
Cardiol 2015;187:404-410

Aykan AC, Gokdeniz T, Gul I, Kalaycioglu E, Cetin M, Hatem E, Cavusoglu

IG, Karabay CY, Giler A, Aykan DA, Yildiz M. Comparison of low dose versus standard
dose heparin for radial approach in elective coronary angiography? Int J Cardiol
2015;187:389-392

Tian J, Chu YS, Sun J, Jiang TM. Ulnar artery compression: a feasible and effective
approach to prevent the radial artery occlusion after coronary intervention. Chin Med J
(Engl). 2015;128:795-8.

Abdelaal E, Rimac G, Plourde G, MacHaalany J, Roy L, Tardif MA, Costerousse

O, Pancholy SB, Bertrand OF. 4Fr in 5Fr sheathless technique with standard catheters for
transradial coronary interventions: technical challenges and persisting issues. Catheter
Cardiovasc Interv. 2015;85:809-15

Degirmencioglu A, Buturak A, Zencirci E, Karakus G, Glvenc TS, Akyol A, Esen

A, Demirci Y, Sipahi I, Dagdelen S, Norgaz T, Gorgulu S. Comparison of effects of low-
versus high-dose heparin on access-site complications during transradial coronary
angiography: a double-blind randomized study. Cardiology. 2015;131(3):142-8

Gokhroo R, Kishor K, Ranwa B, Bisht D, Gupta S, Padmanabhan D, Avinash A. ulnar
artery interventions non-inferior to radial approach: AJmer Ulnar ARtery (AJULAR)

intervention working group study results. J Invasive Cardiol. 2016;28:1-8.


http://www.ncbi.nlm.nih.gov/pubmed/?term=Garg%20N%5BAuthor%5D&cauthor=true&cauthor_uid=25661763
http://www.ncbi.nlm.nih.gov/pubmed/?term=Madan%20BK%5BAuthor%5D&cauthor=true&cauthor_uid=25661763
http://www.ncbi.nlm.nih.gov/pubmed/?term=Khanna%20R%5BAuthor%5D&cauthor=true&cauthor_uid=25661763
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sinha%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25661763
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kapoor%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25661763
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tewari%20S%5BAuthor%5D&cauthor=true&cauthor_uid=25661763
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kumar%20S%5BAuthor%5D&cauthor=true&cauthor_uid=25661763
http://www.ncbi.nlm.nih.gov/pubmed/?term=Goel%20PK%5BAuthor%5D&cauthor=true&cauthor_uid=25661763
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hahalis%20G%5BAuthor%5D&cauthor=true&cauthor_uid=25841136
http://www.ncbi.nlm.nih.gov/pubmed/?term=Xathopoulou%20I%5BAuthor%5D&cauthor=true&cauthor_uid=25841136
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tsigkas%20G%5BAuthor%5D&cauthor=true&cauthor_uid=25841136
http://www.ncbi.nlm.nih.gov/pubmed/?term=Almpanis%20G%5BAuthor%5D&cauthor=true&cauthor_uid=25841136
http://www.ncbi.nlm.nih.gov/pubmed/?term=Christodoulou%20I%5BAuthor%5D&cauthor=true&cauthor_uid=25841136
http://www.ncbi.nlm.nih.gov/pubmed/?term=Grapsas%20N%5BAuthor%5D&cauthor=true&cauthor_uid=25841136
http://www.ncbi.nlm.nih.gov/pubmed/?term=Grapsas%20N%5BAuthor%5D&cauthor=true&cauthor_uid=25841136
http://www.ncbi.nlm.nih.gov/pubmed/?term=Davlouros%20P%5BAuthor%5D&cauthor=true&cauthor_uid=25841136
http://www.ncbi.nlm.nih.gov/pubmed/?term=Koniari%20I%5BAuthor%5D&cauthor=true&cauthor_uid=25841136
http://www.ncbi.nlm.nih.gov/pubmed/?term=Deftereos%20S%5BAuthor%5D&cauthor=true&cauthor_uid=25841136
http://www.ncbi.nlm.nih.gov/pubmed/?term=Raisakis%20K%5BAuthor%5D&cauthor=true&cauthor_uid=25841136
http://www.ncbi.nlm.nih.gov/pubmed/?term=Christopoulou%20G%5BAuthor%5D&cauthor=true&cauthor_uid=25841136
http://www.ncbi.nlm.nih.gov/pubmed/?term=Giannopoulos%20G%5BAuthor%5D&cauthor=true&cauthor_uid=25841136
http://www.ncbi.nlm.nih.gov/pubmed/?term=Giannopoulos%20G%5BAuthor%5D&cauthor=true&cauthor_uid=25841136
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kounis%20N%5BAuthor%5D&cauthor=true&cauthor_uid=25841136
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pyrgakis%20V%5BAuthor%5D&cauthor=true&cauthor_uid=25841136
http://www.ncbi.nlm.nih.gov/pubmed/?term=Alexopoulos%20D%5BAuthor%5D&cauthor=true&cauthor_uid=25841136
http://www.ncbi.nlm.nih.gov/pubmed/?term=Aykan%20A%C3%87%5BAuthor%5D&cauthor=true&cauthor_uid=25841133
http://www.ncbi.nlm.nih.gov/pubmed/?term=G%C3%B6kdeniz%20T%5BAuthor%5D&cauthor=true&cauthor_uid=25841133
http://www.ncbi.nlm.nih.gov/pubmed/?term=G%C3%BCl%20I%5BAuthor%5D&cauthor=true&cauthor_uid=25841133
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kalayc%C4%B1o%C4%9Flu%20E%5BAuthor%5D&cauthor=true&cauthor_uid=25841133
http://www.ncbi.nlm.nih.gov/pubmed/?term=%C3%87etin%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25841133
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hatem%20E%5BAuthor%5D&cauthor=true&cauthor_uid=25841133
http://www.ncbi.nlm.nih.gov/pubmed/?term=%C3%87avu%C5%9Fo%C4%9Flu%20IG%5BAuthor%5D&cauthor=true&cauthor_uid=25841133
http://www.ncbi.nlm.nih.gov/pubmed/?term=%C3%87avu%C5%9Fo%C4%9Flu%20IG%5BAuthor%5D&cauthor=true&cauthor_uid=25841133
http://www.ncbi.nlm.nih.gov/pubmed/?term=Karabay%20CY%5BAuthor%5D&cauthor=true&cauthor_uid=25841133
http://www.ncbi.nlm.nih.gov/pubmed/?term=G%C3%BCler%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25841133
http://www.ncbi.nlm.nih.gov/pubmed/?term=Aykan%20DA%5BAuthor%5D&cauthor=true&cauthor_uid=25841133
http://www.ncbi.nlm.nih.gov/pubmed/?term=Y%C4%B1ld%C4%B1z%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25841133
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tian%20J%5BAuthor%5D&cauthor=true&cauthor_uid=25758275
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chu%20YS%5BAuthor%5D&cauthor=true&cauthor_uid=25758275
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sun%20J%5BAuthor%5D&cauthor=true&cauthor_uid=25758275
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jiang%20TM%5BAuthor%5D&cauthor=true&cauthor_uid=25758275
http://www.ncbi.nlm.nih.gov/pubmed/25758275
http://www.ncbi.nlm.nih.gov/pubmed/25758275
http://www.ncbi.nlm.nih.gov/pubmed/?term=Abdelaal%20E%5BAuthor%5D&cauthor=true&cauthor_uid=25331800
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rimac%20G%5BAuthor%5D&cauthor=true&cauthor_uid=25331800
http://www.ncbi.nlm.nih.gov/pubmed/?term=Plourde%20G%5BAuthor%5D&cauthor=true&cauthor_uid=25331800
http://www.ncbi.nlm.nih.gov/pubmed/?term=MacHaalany%20J%5BAuthor%5D&cauthor=true&cauthor_uid=25331800
http://www.ncbi.nlm.nih.gov/pubmed/?term=Roy%20L%5BAuthor%5D&cauthor=true&cauthor_uid=25331800
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tardif%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=25331800
http://www.ncbi.nlm.nih.gov/pubmed/?term=Costerousse%20O%5BAuthor%5D&cauthor=true&cauthor_uid=25331800
http://www.ncbi.nlm.nih.gov/pubmed/?term=Costerousse%20O%5BAuthor%5D&cauthor=true&cauthor_uid=25331800
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pancholy%20SB%5BAuthor%5D&cauthor=true&cauthor_uid=25331800
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bertrand%20OF%5BAuthor%5D&cauthor=true&cauthor_uid=25331800
http://www.ncbi.nlm.nih.gov/pubmed/?term=Degirmencioglu%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25926088
http://www.ncbi.nlm.nih.gov/pubmed/?term=Buturak%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25926088
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zencirci%20E%5BAuthor%5D&cauthor=true&cauthor_uid=25926088
http://www.ncbi.nlm.nih.gov/pubmed/?term=Karakus%20G%5BAuthor%5D&cauthor=true&cauthor_uid=25926088
http://www.ncbi.nlm.nih.gov/pubmed/?term=G%C3%BCvenc%20TS%5BAuthor%5D&cauthor=true&cauthor_uid=25926088
http://www.ncbi.nlm.nih.gov/pubmed/?term=Akyol%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25926088
http://www.ncbi.nlm.nih.gov/pubmed/?term=Esen%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25926088
http://www.ncbi.nlm.nih.gov/pubmed/?term=Esen%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25926088
http://www.ncbi.nlm.nih.gov/pubmed/?term=Demirci%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=25926088
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sipahi%20I%5BAuthor%5D&cauthor=true&cauthor_uid=25926088
http://www.ncbi.nlm.nih.gov/pubmed/?term=Dagdelen%20S%5BAuthor%5D&cauthor=true&cauthor_uid=25926088
http://www.ncbi.nlm.nih.gov/pubmed/?term=Norgaz%20T%5BAuthor%5D&cauthor=true&cauthor_uid=25926088
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gorgulu%20S%5BAuthor%5D&cauthor=true&cauthor_uid=25926088
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gokhroo%20R%5BAuthor%5D&cauthor=true&cauthor_uid=26716587
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kishor%20K%5BAuthor%5D&cauthor=true&cauthor_uid=26716587
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ranwa%20B%5BAuthor%5D&cauthor=true&cauthor_uid=26716587
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bisht%20D%5BAuthor%5D&cauthor=true&cauthor_uid=26716587
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gupta%20S%5BAuthor%5D&cauthor=true&cauthor_uid=26716587
http://www.ncbi.nlm.nih.gov/pubmed/?term=Padmanabhan%20D%5BAuthor%5D&cauthor=true&cauthor_uid=26716587
http://www.ncbi.nlm.nih.gov/pubmed/?term=Avinash%20A%5BAuthor%5D&cauthor=true&cauthor_uid=26716587
http://www.ncbi.nlm.nih.gov/pubmed/26716587

86. van Leeuwen MA, van Mieghem NM, Lenzen MJ, Selles RW, Hoefkens MF, Zijlstra
F, van Royen N.The effect of transradial coronary catheterization on upper limb function.
JACC Cardiovasc Interv. 2015; 8:515-23.

87. Peruga JP, Peruga JZ, Kasprzak JD, Krecki R, Jankowski L., Zajac P, Plewka M.
Ultrasound evaluation of forearm arteries in patients undergoing percutaneous coronary
intervention via radial artery access: results of one-year follow-up. Kardiol

Pol. 2015;73(7):502-10

88. Yoshimachi F, Takagawa Y, Terai H, Takahashi A, Shimada Y, Katsuki T, Tohara
S, Ueno H, Takada M, Shiode N, Yamada K, Kinoshita N, Honda T, Asano H, Takeshita
S, Koiwa H, Shin T, Masutani M, Matsukage T, Saito S, Ikari Y; V3 Registry
Investigators. A prospective multicenter study using a virtual 3 Fr percutaneous coronary

intervention system: The V3 registry. J Invasive Cardiol. 2017; 29:16-23.

89. Bi XL, Fu XH, Gu XS, Wang YB, Li W, Wei LY, Fan YM, Bai SR. Influence of
puncture site on radial artery occlusion after transradial coronary intervention. Chin Med J

(Engl). 2016;129:898-902.

90. Yoshimachi F, Kiemeneij F, Masutani M, Matsukage T, Takahashi A, Ikari Y. Safety and

feasibility of the new 5 Fr Glidesheath Slender. Cardiovasc Interv Ther. 2016;31:38-41.

91. Levin D, Adawi S, Halon DA, Shiran A, Asmer |, Rubinshtein R, Jaffe R. Long-term
radial artery patency following transradial coronary catheterization via a 7-Fr sheath. Isr

Med Assoc J. 2016;18:290-3.


http://www.ncbi.nlm.nih.gov/pubmed/?term=van%20Leeuwen%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=25819177
http://www.ncbi.nlm.nih.gov/pubmed/?term=van%20Mieghem%20NM%5BAuthor%5D&cauthor=true&cauthor_uid=25819177
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lenzen%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=25819177
http://www.ncbi.nlm.nih.gov/pubmed/?term=Selles%20RW%5BAuthor%5D&cauthor=true&cauthor_uid=25819177
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hoefkens%20MF%5BAuthor%5D&cauthor=true&cauthor_uid=25819177
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zijlstra%20F%5BAuthor%5D&cauthor=true&cauthor_uid=25819177
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zijlstra%20F%5BAuthor%5D&cauthor=true&cauthor_uid=25819177
http://www.ncbi.nlm.nih.gov/pubmed/?term=van%20Royen%20N%5BAuthor%5D&cauthor=true&cauthor_uid=25819177
http://www.ncbi.nlm.nih.gov/pubmed/?term=van+Leeuwen+JACC+CV+Interv+2015%3B8_515-23
http://www.ncbi.nlm.nih.gov/pubmed/?term=Peruga%20JP%5BAuthor%5D&cauthor=true&cauthor_uid=25733173
http://www.ncbi.nlm.nih.gov/pubmed/?term=Peruga%20JZ%5BAuthor%5D&cauthor=true&cauthor_uid=25733173
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kasprzak%20JD%5BAuthor%5D&cauthor=true&cauthor_uid=25733173
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kr%C4%99cki%20R%5BAuthor%5D&cauthor=true&cauthor_uid=25733173
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jankowski%20%C5%81%5BAuthor%5D&cauthor=true&cauthor_uid=25733173
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zaj%C4%85c%20P%5BAuthor%5D&cauthor=true&cauthor_uid=25733173
http://www.ncbi.nlm.nih.gov/pubmed/?term=Plewka%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25733173
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yoshimachi%20F%5BAuthor%5D&cauthor=true&cauthor_uid=27315578
http://www.ncbi.nlm.nih.gov/pubmed/?term=Takagawa%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=27315578
http://www.ncbi.nlm.nih.gov/pubmed/?term=Terai%20H%5BAuthor%5D&cauthor=true&cauthor_uid=27315578
http://www.ncbi.nlm.nih.gov/pubmed/?term=Takahashi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=27315578
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shimada%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=27315578
http://www.ncbi.nlm.nih.gov/pubmed/?term=Katsuki%20T%5BAuthor%5D&cauthor=true&cauthor_uid=27315578
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tohara%20S%5BAuthor%5D&cauthor=true&cauthor_uid=27315578
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tohara%20S%5BAuthor%5D&cauthor=true&cauthor_uid=27315578
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ueno%20H%5BAuthor%5D&cauthor=true&cauthor_uid=27315578
http://www.ncbi.nlm.nih.gov/pubmed/?term=Takada%20M%5BAuthor%5D&cauthor=true&cauthor_uid=27315578
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shiode%20N%5BAuthor%5D&cauthor=true&cauthor_uid=27315578
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yamada%20K%5BAuthor%5D&cauthor=true&cauthor_uid=27315578
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kinoshita%20N%5BAuthor%5D&cauthor=true&cauthor_uid=27315578
http://www.ncbi.nlm.nih.gov/pubmed/?term=Honda%20T%5BAuthor%5D&cauthor=true&cauthor_uid=27315578
http://www.ncbi.nlm.nih.gov/pubmed/?term=Asano%20H%5BAuthor%5D&cauthor=true&cauthor_uid=27315578
http://www.ncbi.nlm.nih.gov/pubmed/?term=Takeshita%20S%5BAuthor%5D&cauthor=true&cauthor_uid=27315578
http://www.ncbi.nlm.nih.gov/pubmed/?term=Takeshita%20S%5BAuthor%5D&cauthor=true&cauthor_uid=27315578
http://www.ncbi.nlm.nih.gov/pubmed/?term=Koiwa%20H%5BAuthor%5D&cauthor=true&cauthor_uid=27315578
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shin%20T%5BAuthor%5D&cauthor=true&cauthor_uid=27315578
http://www.ncbi.nlm.nih.gov/pubmed/?term=Masutani%20M%5BAuthor%5D&cauthor=true&cauthor_uid=27315578
http://www.ncbi.nlm.nih.gov/pubmed/?term=Matsukage%20T%5BAuthor%5D&cauthor=true&cauthor_uid=27315578
http://www.ncbi.nlm.nih.gov/pubmed/?term=Saito%20S%5BAuthor%5D&cauthor=true&cauthor_uid=27315578
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ikari%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=27315578
http://www.ncbi.nlm.nih.gov/pubmed/?term=V3%20Registry%20Investigators%5BCorporate%20Author%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=V3%20Registry%20Investigators%5BCorporate%20Author%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yoshimachi+and+virtual+v3
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bi%20XL%5BAuthor%5D&cauthor=true&cauthor_uid=27064032
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fu%20XH%5BAuthor%5D&cauthor=true&cauthor_uid=27064032
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gu%20XS%5BAuthor%5D&cauthor=true&cauthor_uid=27064032
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20YB%5BAuthor%5D&cauthor=true&cauthor_uid=27064032
http://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20W%5BAuthor%5D&cauthor=true&cauthor_uid=27064032
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wei%20LY%5BAuthor%5D&cauthor=true&cauthor_uid=27064032
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fan%20YM%5BAuthor%5D&cauthor=true&cauthor_uid=27064032
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bai%20SR%5BAuthor%5D&cauthor=true&cauthor_uid=27064032
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chin+Med+J+(Engl).+2016%3B129%3A898-902
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chin+Med+J+(Engl).+2016%3B129%3A898-902
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yoshimachi%20F%5BAuthor%5D&cauthor=true&cauthor_uid=26141373
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kiemeneij%20F%5BAuthor%5D&cauthor=true&cauthor_uid=26141373
http://www.ncbi.nlm.nih.gov/pubmed/?term=Masutani%20M%5BAuthor%5D&cauthor=true&cauthor_uid=26141373
http://www.ncbi.nlm.nih.gov/pubmed/?term=Matsukage%20T%5BAuthor%5D&cauthor=true&cauthor_uid=26141373
http://www.ncbi.nlm.nih.gov/pubmed/?term=Takahashi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=26141373
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ikari%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=26141373
http://www.ncbi.nlm.nih.gov/pubmed/26141373
http://www.ncbi.nlm.nih.gov/pubmed/?term=Levin%20D%5BAuthor%5D&cauthor=true&cauthor_uid=27430087
http://www.ncbi.nlm.nih.gov/pubmed/?term=Adawi%20S%5BAuthor%5D&cauthor=true&cauthor_uid=27430087
http://www.ncbi.nlm.nih.gov/pubmed/?term=Halon%20DA%5BAuthor%5D&cauthor=true&cauthor_uid=27430087
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shiran%20A%5BAuthor%5D&cauthor=true&cauthor_uid=27430087
http://www.ncbi.nlm.nih.gov/pubmed/?term=Asmer%20I%5BAuthor%5D&cauthor=true&cauthor_uid=27430087
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rubinshtein%20R%5BAuthor%5D&cauthor=true&cauthor_uid=27430087
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jaffe%20R%5BAuthor%5D&cauthor=true&cauthor_uid=27430087
http://www.ncbi.nlm.nih.gov/pubmed/?term=IMAJ+2016%3B+18%3A+290%E2%80%93293
http://www.ncbi.nlm.nih.gov/pubmed/?term=IMAJ+2016%3B+18%3A+290%E2%80%93293

92. Roghani F, Shirani B, Hashemifard O. The effect of low dose versus standard dose of
arterial heparin on vascular complications following transradial coronary angiography:

Randomized controlled clinical trial. ARYA Atheroscler. 2016;12:10-7.

93. Dautov R, Ribeiro HB, Abdul-Jawad Altisent O, Nombela-Franco L, Gibrat C, Nguyen
CM, Rinfret S. Effectiveness and safety of the transradial 8Fr sheathless approach for

revascularization of chronic total occlusions. Am J Cardiol. 2016; 118:785-9

94. Costa F, van Leeuwen MA, Daemen J, Diletti R, Kauer F, van Geuns RJ, Ligthart
J, Witberg K, Zijlstra F, Valgimigli M, Van Mieghem NM. The Rotterdam radial access
research: ultrasound-based radial artery evaluation for diagnostic and therapeutic coronary

procedures. Circ Cardiovasc Interv. 2016;9:e003129.

95. Koutouzis MJ, Maniotis CD, Avdikos G, Tsoumeleas A, Andreou C, Kyriakides ZS.
ULnar Artery Transient Compression Facilitating Radial Artery Patent Hemostasis
(ULTRA): A novel technique to reduce radial artery occlusion after transradial coronary

catheterization. J Invasive Cardiol. 2016;28:451-454.

96. Noble S, Tessitore E, Gencer B, Righini M, Robert-Ebadi H, Roffi M, Bonvini RF. A
randomized study of sheathless vs standard guiding catheters for transradial percutaneous

coronary interventions. Can J Cardiol. 2016; 32):1425-1432.

97. Andrade PB, Mattos LA, Rinaldi FS, Bienert IC, Barbosa RA, Labrunie A, Tebet
M, Esteves V, Abizaid A, Sousa AR. Comparison of a vascular closure device
versus the radial approach to reduce access site complications in non-ST-segment
elevation acute coronary syndrome patients: The angio-seal versus the radial approach in

acute coronary syndrome trial. Catheter Cardiovasc Interv. 2017; 89:976-982.


http://www.ncbi.nlm.nih.gov/pubmed/?term=Roghani%20F%5BAuthor%5D&cauthor=true&cauthor_uid=27114732
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shirani%20B%5BAuthor%5D&cauthor=true&cauthor_uid=27114732
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hashemifard%20O%5BAuthor%5D&cauthor=true&cauthor_uid=27114732
http://www.ncbi.nlm.nih.gov/pubmed/?term=ARYA+Atheroscler.+2016%3B12%3A10-7
http://www.ncbi.nlm.nih.gov/pubmed/?term=Dautov%20R%5BAuthor%5D&cauthor=true&cauthor_uid=27453512
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ribeiro%20HB%5BAuthor%5D&cauthor=true&cauthor_uid=27453512
http://www.ncbi.nlm.nih.gov/pubmed/?term=Abdul-Jawad%20Altisent%20O%5BAuthor%5D&cauthor=true&cauthor_uid=27453512
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nombela-Franco%20L%5BAuthor%5D&cauthor=true&cauthor_uid=27453512
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gibrat%20C%5BAuthor%5D&cauthor=true&cauthor_uid=27453512
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nguyen%20CM%5BAuthor%5D&cauthor=true&cauthor_uid=27453512
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nguyen%20CM%5BAuthor%5D&cauthor=true&cauthor_uid=27453512
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rinfret%20S%5BAuthor%5D&cauthor=true&cauthor_uid=27453512
http://www.ncbi.nlm.nih.gov/pubmed/27453512
http://www.ncbi.nlm.nih.gov/pubmed/?term=Costa%20F%5BAuthor%5D&cauthor=true&cauthor_uid=26839392
http://www.ncbi.nlm.nih.gov/pubmed/?term=van%20Leeuwen%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=26839392
http://www.ncbi.nlm.nih.gov/pubmed/?term=Daemen%20J%5BAuthor%5D&cauthor=true&cauthor_uid=26839392
http://www.ncbi.nlm.nih.gov/pubmed/?term=Diletti%20R%5BAuthor%5D&cauthor=true&cauthor_uid=26839392
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kauer%20F%5BAuthor%5D&cauthor=true&cauthor_uid=26839392
http://www.ncbi.nlm.nih.gov/pubmed/?term=van%20Geuns%20RJ%5BAuthor%5D&cauthor=true&cauthor_uid=26839392
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ligthart%20J%5BAuthor%5D&cauthor=true&cauthor_uid=26839392
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ligthart%20J%5BAuthor%5D&cauthor=true&cauthor_uid=26839392
http://www.ncbi.nlm.nih.gov/pubmed/?term=Witberg%20K%5BAuthor%5D&cauthor=true&cauthor_uid=26839392
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zijlstra%20F%5BAuthor%5D&cauthor=true&cauthor_uid=26839392
http://www.ncbi.nlm.nih.gov/pubmed/?term=Valgimigli%20M%5BAuthor%5D&cauthor=true&cauthor_uid=26839392
http://www.ncbi.nlm.nih.gov/pubmed/?term=Van%20Mieghem%20NM%5BAuthor%5D&cauthor=true&cauthor_uid=26839392
http://www.ncbi.nlm.nih.gov/pubmed/?term=Circ+Cardiovasc+Interv.+2016+Feb%3B9(2)%3Ae003129.+doi%3A+10.1161%2FCIRCINTERVENTIONS.115.003129.
http://www.ncbi.nlm.nih.gov/pubmed/?term=Koutouzis%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=27529655
http://www.ncbi.nlm.nih.gov/pubmed/?term=Maniotis%20CD%5BAuthor%5D&cauthor=true&cauthor_uid=27529655
http://www.ncbi.nlm.nih.gov/pubmed/?term=Avdikos%20G%5BAuthor%5D&cauthor=true&cauthor_uid=27529655
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tsoumeleas%20A%5BAuthor%5D&cauthor=true&cauthor_uid=27529655
http://www.ncbi.nlm.nih.gov/pubmed/?term=Andreou%20C%5BAuthor%5D&cauthor=true&cauthor_uid=27529655
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kyriakides%20ZS%5BAuthor%5D&cauthor=true&cauthor_uid=27529655
http://www.ncbi.nlm.nih.gov/pubmed/27529655
http://www.ncbi.nlm.nih.gov/pubmed/?term=Noble%20S%5BAuthor%5D&cauthor=true&cauthor_uid=27381263
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tessitore%20E%5BAuthor%5D&cauthor=true&cauthor_uid=27381263
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gencer%20B%5BAuthor%5D&cauthor=true&cauthor_uid=27381263
http://www.ncbi.nlm.nih.gov/pubmed/?term=Righini%20M%5BAuthor%5D&cauthor=true&cauthor_uid=27381263
http://www.ncbi.nlm.nih.gov/pubmed/?term=Robert-Ebadi%20H%5BAuthor%5D&cauthor=true&cauthor_uid=27381263
http://www.ncbi.nlm.nih.gov/pubmed/?term=Roffi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=27381263
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bonvini%20RF%5BAuthor%5D&cauthor=true&cauthor_uid=27381263
http://www.ncbi.nlm.nih.gov/pubmed/?term=Noble+and+sheathless
http://www.ncbi.nlm.nih.gov/pubmed/?term=Andrade%20PB%5BAuthor%5D&cauthor=true&cauthor_uid=27514319
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mattos%20LA%5BAuthor%5D&cauthor=true&cauthor_uid=27514319
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rinaldi%20FS%5BAuthor%5D&cauthor=true&cauthor_uid=27514319
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bienert%20IC%5BAuthor%5D&cauthor=true&cauthor_uid=27514319
http://www.ncbi.nlm.nih.gov/pubmed/?term=Barbosa%20RA%5BAuthor%5D&cauthor=true&cauthor_uid=27514319
http://www.ncbi.nlm.nih.gov/pubmed/?term=Labrunie%20A%5BAuthor%5D&cauthor=true&cauthor_uid=27514319
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tebet%20M%5BAuthor%5D&cauthor=true&cauthor_uid=27514319
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tebet%20M%5BAuthor%5D&cauthor=true&cauthor_uid=27514319
http://www.ncbi.nlm.nih.gov/pubmed/?term=Esteves%20V%5BAuthor%5D&cauthor=true&cauthor_uid=27514319
http://www.ncbi.nlm.nih.gov/pubmed/?term=Abizaid%20A%5BAuthor%5D&cauthor=true&cauthor_uid=27514319
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sousa%20AR%5BAuthor%5D&cauthor=true&cauthor_uid=27514319
http://www.ncbi.nlm.nih.gov/pubmed/?term=Comparison+of+a+Vascular+Closure+Device+Versus+the+Radial+Approach+to+Reduce+Access+Site+Complications

98. Turan B, Erkol A, Mutlu A, Dasli T, Erden 1. Effectiveness of left Judkins catheter as a
single multipurpose catheter in transradial coronary angiography from right radial artery:
a randomized comparison with conventional two-catheter strategy. J Interv

Cardiol. 2016;29:257-64.

99. Gokhroo R, Bisht D, Padmanabhan D, Gupta S, Kishor K, Ranwa B. Feasibility of ulnar
artery for cardiac catheterization: AJmer ULnar ARtery (AJULAR) catheterization study.

Catheter Cardiovasc Interv. 2015;86:42-8.


http://www.ncbi.nlm.nih.gov/pubmed/?term=Turan%20B%5BAuthor%5D&cauthor=true&cauthor_uid=26928118
http://www.ncbi.nlm.nih.gov/pubmed/?term=Erkol%20A%5BAuthor%5D&cauthor=true&cauthor_uid=26928118
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mutlu%20A%5BAuthor%5D&cauthor=true&cauthor_uid=26928118
http://www.ncbi.nlm.nih.gov/pubmed/?term=Da%C5%9Fli%20T%5BAuthor%5D&cauthor=true&cauthor_uid=26928118
http://www.ncbi.nlm.nih.gov/pubmed/?term=Erden%20%C4%B0%5BAuthor%5D&cauthor=true&cauthor_uid=26928118
http://www.ncbi.nlm.nih.gov/pubmed/?term=J+Interven+Cardiol+2016%3B29%3A257%E2%80%93264
http://www.ncbi.nlm.nih.gov/pubmed/?term=J+Interven+Cardiol+2016%3B29%3A257%E2%80%93264
https://www.ncbi.nlm.nih.gov/pubmed/25559217
https://www.ncbi.nlm.nih.gov/pubmed/25559217

