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ABSTRACT

Introduction: Transradial access (TRA) has
become the primary route for coronary angiog-
raphy (CAG) and percutaneous coronary inter-
ventions (PCI). Recently a new puncture site
more distally in the area of the anatomical
snuffbox has been described. With this multi-
center registry, we wish to demonstrate the
feasibility and safety of the distal radial access
(dRA).

Methods: Between December 2018 and May
2019 all patients with a planned CAG or PCI via
dRA in three cardiology centers in Germany
were entered into this registry. Procedural data,
puncture success, crossover rate and complica-
tions were registered. Proximal and distal radial
artery patency were examined by ultrasound
within 48 h.
Results: A total of 327 patients were enrolled
(mean age: 69 ± 12 years, 69% male gender,
49% PCI), in 5 cases bilateral distal puncture
was performed. Puncture success, defined as
completed sheath placement was high
(N = 316/332, 95%) and the crossover rate was
low (27/332, 8%). The rate of proximal radial
artery occlusion after 1–48 h was low (2/332
1%), the rate of occlusion at the distal puncture
site was also very low (3/332, 1%). Major com-
plications were not encountered.
Conclusion: Coronary angiography and inter-
ventions via the distal transradial access in the
area of the anatomical snuffbox can be per-
formed with a high rate of success and safety.
This data suggests a reduced rate of radial artery
occlusion compared to previously reported data
after cannulation via the standard forearm
radial artery puncture site. Randomized studies
are needed to further investigate these results.
Trial Registration: This study was registered in
the German registry for clinical trials:
DRKS00017110, retrospectively on 07.May 2019
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Key Summary Points

Why carry out this study?

This is a multicenter trial to investigate the
feasibility and safety in performing a
coronary angiography or intervention via
distal radial access in the area of the
anatomical snuffbox

Hypothesis: The use of distal radial access
leads to a very low rate of radial artery
occlusion and can be performed with a
high puncture and procedural success

What was learned from the study?

In a total number of 327 patients
ultrasound examination revealed a very
low rate of radial artery occlusion (1%).
We observed a high cannulation success
rate (95%) and a low rate of complications

Coronary angiography and interventions
via distal radial access can be performed
with a high rate of success and safety. This
data underscores the proposed low rate of
radial artery occlusion, which might prove
to be a benefit compared with
conventional proximal access

DIGITAL FEATURES

This article is published with digital features,
including a summary slide, to facilitate under-
standing of the article. To view digital features
for this article go to https://doi.org/10.6084/
m9.figshare.14237840.

INTRODUCTION

The site of arterial access for coronary angiog-
raphy and intervention has been the focus of
research for decades as it is the source of major
complications especially bleeding. In the early
90s, the transradial access (TRA) using a punc-
ture on the forearm over the wrist was devel-
oped [7, 14, 32] and, over time, has shown
reduced mortality when compared to the
transfemoral access (TFA)
[1, 6, 9, 17, 28, 33, 34]. This data has prompted a
Class I and IIa recommendation in current
European and American Guidelines
[11, 12, 20, 27]. The standard puncture site for
access to the radial artery is on the lower fore-
arm 2–3 cm proximal to the wrist (proximal
radial access, pRA). Dedicated sheath technique,
specific guides and closure devices were devel-
oped and helped to enable interventional car-
diologists in performing nearly any
interventional coronary procedure ranging
from 4F diagnostic angiogram to complex
intervention using 6F and even 7F guides
[22, 26].

A typical complication of pRA is a chronic
occlusion of the radial artery (RAO) caused by
local hematoma, spasm, arterial wall damage or
compression either manually or using a dedi-
cated device to allow puncture site closure. The
incidence of RAO after pRA in the literature
varies between 1 and 10% [4, 30, 36]. Right
now, the standard is patent hemostasis with a
minimal duration of compression and the
application of heparin [24, 26].

The radial artery runs from the forearm to
the base of the thumb and continues into the
superficial and deep palmar arch [31]. In the
70s, the access to the radial artery via the
anatomical snuffbox (fovea radialis) has been
described as an alternative access point for
blood pressure monitoring in children and
adults [2]. But it took several decades until the
distal radial access (dRA) started to be used for
coronary angiogram and intervention
[5, 10, 13].

In 2017 an innovative YouTube � Video by
one of the inventors of TRA, Dr. Kiemeneij
(https://www.youtube.com/watch?v=-
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If5oAF0KJo) and the use of social media (Twit-
ter�) helped to spread the dRA around the
globe and sparked several authors to explore
this new puncture site [16, 19, 21, 23, 29, 37].
One of the main clinical advantages of dRA that
was consistently reported in these articles was a
very low rate of RAO.

There has been some debate about the
impact of social media on the rapid and
worldwide adoption of dRA [35] before enough
data could be collected. We designed this reg-
istry to systematically examine all patients that
were scheduled for distal radial access and fur-
ther collect data on safety, efficacy and evaluate
the RAO rate.

The distal radial access can be subdivided
into two different sites [31], one being the
anatomical snuffbox (SB) itself (Fig. 1, blue
arrow) and one being distal dorsal (DD) of the
tendon of the extensor pollicis longus (Fig. 1,
red arrow). Both sites may have different
advantages and disadvantages. We documented
the exact location of the puncture in this reg-
istry to try to elucidate any differences in com-
plications or success rate.

The purpose of the present registry was to
retrospectively elucidate potential benefits and
risks of this new puncture site compared to the
usual proximal radial access site in an all-comer
patient population and a multicenter setting.

METHODS

The TRIANGLE- Registry (TwitteR Initiated reg-
istry for coronary ANgiography in Germany via
distaL radial accEss) was an observational reg-
istry of consecutive patients with acces via dRA.
This trial was registered in the German registry
for clinical trials: DRKS00017110, retrospec-
tively on 07.May 2019. We anonymously col-
lected the data of all patients in whom a
puncture of the radial artery in the area of the
snuffbox or distal dorsal via either arm had been
attempted between December 2018 and May
2019 in three cardiology centers in Germany in
a standardized form. The details of puncture
technique has been described elsewhere
[29, 31]. Regarding sheath and catheter material
and size, we used identic products for the distal

Fig. 1 Anatomy of the radial artery through the anatom-
ical snuffbox. The blue arrow shows the puncture site for
snuffbox access, the red arrow marks the site for distal
dorsal access. [31] Reproduced with permission from
Sgueglia GA, Di Giorgio A, Gaspardone A, Babunashvili A
(2018) Anatomic Basis and Physiological Rationale of

Distal Radial Artery Access for Percutaneous Coronary
and Endovascular Procedures. JACC Cardiovasc Interv
11:2113–2119
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and proximal access. The sheath used most
frequently was ‘‘Glidesheath Slender’’ 6 French
(Terumo Corp, Tokyo, Japan). The protocol for
spasm prevention and treatment follows uni-
form principles of mild sedation by means of
diazepam and flushing the sheath with 0.2–0.3
mg NTG (Nitroglycerine) i.a. and escalating to
morphine iv with prolonged and increasing
pain. At the end of the procedure, closure of the
puncture site was achieved by a dedicated
compression band (‘‘Safeguard’’, Merrit Co., USA
or ‘‘TR-Band’’, Terumo Corp) in all cases fol-
lowing the principle of patent hemostasis
described elsewhere [24]. Most frequently,
diagnostic and guiding catheters were used with
a standard length of 100 cm. In rare cases,
where aortic elongation or patient size required
longer material, 110 cm catheters were used
(‘‘Launcher’’, Medtronic Inc., Minneapolis,
Minn., USA or ‘‘Radiofocus Optitorque’’, Ter-
umo Corp, Tokyo, Japan).

For intraprocedural anticoagulation, we
exclusively used unfractionated heparin (UFH).
At the beginning of the angiogram, 2000–5000
units were administered according to internal
protocol. In the case of a PCI, heparin was
administered either guided by activated clotting
time (ACT) 2 centers or by 2500 units every
30 min (1 center). We did not encounter any
thrombotic device-associated complications
with either regime.

We collected data regarding baseline demo-
graphic features, indication, intervention,
puncture success rate, security data and RAO.
All patients were examined with ultrasound for
patency of the vessel within 1–48 h after
removal of the closure device. RAO was defined
as loss of antegrade flow assessed by color dop-
pler. Hematoma was stratified into 2 categories
(0–3 cm, [ 3 cm). The participating operators
each had experience in distal puncture tech-
nique over 6 months in more than 50 cases.

To standardize data collection, we defined
the access time as ‘‘the time between needle in
the hand of the operator and the introduction
of the sheath’’, which made our analysis inde-
pendent from internal cath lab protocols. It
allowed us to compare access time and success
rate of the different dRA sites (SB and DD) and
left and right patient side. Puncture success was

defined as successful placement of the sheath.
Access site crossover was defined as a procedure
that could not be completed using the primary
chosen distal access, the selection of an alter-
native access was left to the discretion of the
operator.

This study has been reviewed for all partici-
pating institutions by the local IRB of the first
author and approval was considered not
required due to the retrospective and anony-
mous data collection. A patient informed con-
sent for participation was deemed not necessary
(Ethikkommission Hamburg WF under the
number 75–18). All study related procedures
were performed in accordance with the Helsinki
Declaration. Patient consent was provided for
the publication of the images of the patient
used.

Statistical Analysis

For continuous variables the results are dis-
played as mean ± standard deviation (SD), they
were compared using the Welch Two Sample
t-test. For categorical variables the data are
given as percentages and counts, they were
compared using the chi-square test or Fisher’s
exact test. The software that was used was R
Core Team 2019 (https://www.r-project.org/). A
p value \ 0.05 was considered statistically
significant.

RESULTS

Baseline Characteristics

We included 332 distal punctures including five
bilateral distal punctures for CTO (chronic total
occlusion) procedures that were performed in
327 patients. Distal transradial access (dRA) was
attempted in patients with a palpable pulse
without ultrasound screening or guiding. Radial
access was achieved using the left (ldRA) or right
arm (rdRA). The operator was allowed to decide
whether to attempt puncture at snuffbox (SB) or
distal-dorsal site (DD) or both. Clinical charac-
teristics are listed in Table 1. 102 patients were
female (31%). Our population demonstrated a
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mean age of 69 years. 4% of the patients
included had a history of previous coronary
artery bypass surgery.

The indication for CAG of the population
was an acute coronary syndrome in 49%
(Table 2), including 28 patients with ST eleva-
tion myocardial infarction (9%).

Clinical Outcomes

Overall PCI rate was 48% (n= 158). PCI cases did
not demonstrate a crossover rate higher than
seen with diagnostic angiograms (Table 5). Of
note, PCI on chronic total occlusion (CTO) was
performed in 16 cases (9.8% of all PCI cases)
including bilateral dRA (Table 3). 10 patients
underwent PCI of unprotected left main coro-
nary artery (6%). LAD (left anterior descending)
was the target vessel in 81 cases (51% of PCI
cases) followed by the right coronary artery
(RCA; n= 49, 31%). IVUS (intravascular ultra-
sound)—and instantaneous wave free

ratio(iFR)/fractional flow reserve (FFR)- guided
PCI were performed in 11 (3.3%) and 17 (5.1%)
cases respectively.

A 6-in-5F slender sheath was used most fre-
quently in this registry (n= 221/332, 67%), fol-
lowed by a long (23 cm) hydrophilic 6F sheath
(n= 95/332, 29%). We also had a few cases with
7-in-6F slender sheaths (n=7, 2%), used in CTO-
PCI. The majority of the cases were performed
through the right radial artery (n= 258/332,
78%) (Table 4). SB and DD access were evenly
distributed.

The mean access time was 89 seconds, with a
small but significantly shorter time for SB access
(81 s) compared to DD (99 s; p = 0,01). It should
be noted, that the mean access time in the 28
patients with ST segment elevation myocardial
infarction (STEMI) was only 74 s without
crossover to another access site. The mean
duration of the procedure was 41 min with a
mean fluoroscopy time of 9.1 min and radiation
dose of 1967 cGy•cm2. Mean contrast volume
was 88 ml (Table 3).

Access site crossover rate was n=27/332 (8%)
without relevant differences between SB and
DD (p = 0.99). Right and left radial access had a
similar crossover rate (8%). Most frequently the
operator chose the contralateral radial access
(n= 17, 63%). In 10 cases the transfemoral route
was used (37%). The most common reason for
crossover was radial loop (n=8, 33%) followed
by spasm. The latter occurred in 4 cases: it was
more commonly encountered with SB access (3
cases, 75%) compared to DD (1 case 25%)
(Tables 5, 6).

The fluoroscopy time was numerically longer
in DD cases compared to SB (9:56 vs. 8:06
minutes, p= 0.36). We found very similar dose
area products and contrast volumes (s. Table 7).
The SB access was used slightly more often than
DD for PCI—56% vs. 44% respectively.

The mean access time was 25 seconds faster
in case of rdRA compare to ldRA—84 vs. 109
seconds respectively (Table 6). This difference
reached statististical difference (p = 0.001).
Comparing fluoroscopy data between right and
left sided access we found a longer fluoroscopy
time via ldRA (10:09 min) and a higher dose
area product (2134 cGy x cm2) compared to
rdRA (8:06 min, 1907 cGyx cm2). The difference

Table 1 Clinical characteristics

N = 327

Age (years) 69 ± 12

Gender: female/male, % (n) 31% (102) / 69% (225)

Height (cm) 172 ± 9

Weight (kg) 82 ± 18

Body mass index (kg / m^2) 27.7 ± 5.7

Data expressed as number of non-missing values (%) x ± s
represents mean ± Standard deviation

Table 2 Indications for angiography

N = 327

STEMI, % (n) 9% (28)

NSTEMI, % (n) 33% (109)

stable coronary heart disease, % (n) 51% (166)

others, % (n) 7% (24)

Data expressed as number of non-missing values (%) x ± s
represents mean ± Standard deviation
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in fluoro time was statistically significant (p =
0.017).

Ultrasound-guided patency of the radial
artery was demonstrated within 48 hours after
removal of the closure device, with 14 cases
being lost to follow-up (4%). We observed three
occlusions of the RA at the distal puncture site
and in two of these cases also an occlusion on
the forearm.

Access-related hematoma occurred in 17
cases (5.1%). Of all the SB punctures (n=180),
there were 8 cases with access site-related
hematoma (5%). Regarding DD puncture

(n=152), hematoma rate was similar (5.9%). All
of these hematomas were mild (maximal area 3
9 3 cm), managed conservatively, and without
need for transfusion or surgical intervention.

A total of 57 patients had a body height of
more than 180 cm, in almost all of these cases
the standard catheter length was sufficient to
complete the procedure. Only in 5 cases distal
access necessitated the use of longer catheters
(110 cm) (1.5%). Of these 5 cases rRA (right
radial artery) was the selected site in 4 cases
(80%). The mean height of these patients was
188 cm, whereas the entire cohort had a mean
height of 172 cm.

DISCUSSION

The results of this patient registry undergoing
coronary angiography or intervention using the
distal radial access underscores the feasibility
and safety of this new technique. In 327
patients with 332 punctures the planned pro-
cedure could be completed using the dRA in
92% (305/332) even in complex cases, such as
STEMI, Left main (LM) -PCI and CTO-PCI.

These results demonstrating a very high
success rate and very low rate of RAO are in line
with previously published registries with dRA.
Dr Kiemeneij [13] has introduced ldRA as the
primary access route for right-handed patients.
In this article, he reported that the puncture
success rate was 89% with 8 failed attempts in a
total of 70 consecutive patients. In this registry,
there was one case of distal RAO and no case of
RAO at the forearm site. Lee et al.[19] published

Table 3 Coronary artery treated

Coronary artery Number of PCI = 158

Left main, % (n) 6% (10)

RIVA, % (n) 51% (81)

RCX (Ramus circumflexus), % (n) 23% (37)

RCA, % (n) 31% (49)

Bypass vein graft, % (n) 1% (4)

Data expressed as number of non-missing values (%)

Table 4 Procedural characteristics

Type of intervention (N = 327)

PCI, % (n) 48%

(158)

IVUS, % (n) 3% (11)

iFR/FFR, % (n) 5% (17)

Multivessel, % of PCI (n) 9% (14)

CTO, % of PCI (n) 11% (18)

Sheath size (N=332)

4F, % (n) 3% (9)

6-in-5Fslender, % (n) 67%

(221)

7-in-6Fslender, % (n) 2% (7)

6F, % (n) 29% (95)

Data expressed as number of non-missing values (%)
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data describing 200 consecutive patients in a
single center using ldRA as a primary access. The
observed success rate of arterial puncture was
95.5 % (191/200) which was nearly identical to
our rate of 95%. The patency of the distal radial
artery was examined by ultrasound in 141 cases,
no dRAO was diagnosed. 7.4% of the patients
had minor hematoma, no major hematoma was
found.

The success rate of sheath placement was
found to be 95% (316/332), without differences
between side (ldRA or rdRA) or site (SB or DD) of

the dRA. The crossover rate was 8%, mainly due
to radial looping and/or radial spasm. These
results are comparable to data from other reg-
istries. In a review article on 1118 patients, the
observed cannulation success rate was between
88 and 100% [21]. In our opinion, the problems
that were encountered in our registry would
have forced a crossover after pTRA in the same
patients. However, we must admit that an ade-
quately powered randomized trial is necessary
to confirm this assumption. From an anatomic
point of view, once the guide has crossed the

Table 5 Procedural endpoints

Total N = 332 CAG N = 166 PCI inkl. IVUS/IFR/FFR N = 166

Puncture success, % (n) 95% (316) 95% (158) 95% (158)

Crossover, % (n) 8% (27) 7% (11) 10% (16)

Access: DD, % (n) 46% (152) 48% (79) 44% (73)

Access: SB, % (n) 54% (180) 52% (87) 56% (93)

Duration of the procedure; min 40 ± 32 21 ± 18 59 ± 32

Contrast, ml 88 ± 64 45 ± 28 129 ± 63

DAP (Dose area product) cGy x cm2 1955 ± 1995 1069 ± 944 2815 ± 2343

Data expressed as number of non-missing values (%) x ± s represents mean ± Standard deviation

Table 6 Left versus right radial

Total
N = 332

Right radial
N = 258

Left radial
N = 74

p- value left vs.
right

Access time (sec) 89 ± 79 84 ± 76 109 ± 88 0.002

Puncture success, % (n) 95% (316) 95% (245) 96% (71) 0.99

Crossover, % (n) 8% (27) 8% (21) 8% (6) 0.99

Fluoro time (min) 9.2 ± 9.8 8.7 ± 9.3 11.3 ± 11.4 0.017

DAP (cGY x cm2) 1955 ± 1995 1907 ± 2016 2134 ± 1923 0.117

Contrast (ml) 88 ± 64 88 ± 66 87 ± 59 0.66

Forearm radial artery occlusion, %

(n)
1% (2) 1% (2) 0 (0) n.a

Distal radial artery occlusion, % (n) 1% (3) 1% (3) 0 (0) n.a

Any hematoma, % (n) 5% (17) 6% (15) 3% (2) 0.38

Data expressed as number of non-missing values (%) x ± s represents mean ± Standard deviation
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middle forearm RA the route it takes is identical
to the pRA access including any upcoming
anatomical challenges.

Oliveira et al. report a rate of successful
sheath insertion of 98.6% in a prospective large
all-comers registry in 435 Patients [23]. They did
not use ultrasound guidance and experienced a
very low access site crossover rate of 3% (13
cases).

The distance between pRA and dRA is
approximately 3-4 centimetres (SB) or 5-7 cen-
timetres (DD). Consequently, under certain
circumstances (such as arterial tortuosity or
looping, Aorta ascendens dilatation etc.) the
standard 100 cm catheter length may not be
sufficient for patients taller than 185 cm. In this
registry, we included 30 such patients. In five
cases, the use of 110 cm diagnostic and guiding
catheters was necessary and allowed completion
of the procedure. We recommend a small stock
of catheters with a length of 110 cm to allow
distal radial interventions in this cohort. The
tallest patient in this registry with a height of
over 200 cm was successfully treated using dRA
with a 110 cm guide (Fig. 2).

To date no data has been published com-
paring the different anatomical dRA puncture
sites: the anatomical snuffbox and distal dorsal
site. In our registry, the DD access time was
significantly longer than the SB, which could be

explained by the smaller size of the radial artery.
The puncture success rate and crossover rates
were similar after SB and DD punctures. The
fluoroscopy time was longer in DD cases com-
pared to SB. However, we found the same dose
area products and contrast volumes (s. Table 4).

The size of the distal RA (dRA) compared to
the forearm RA is about 20% smaller [8, 15], so
inherently the puncture of the dRA is more
challenging and in a certain group of patients
(esp. smaller women) even impossible. In this
registry we did not collect a screening failure log
to calculate the rate of patients in which dRA
was deemed feasible. In a prospective registry in
Brazil 70 consecutive patients were screened by
palpation of dRA pulse[3], 61 (87%) of these
patients were considered suitable for dRA. Dr.
Kiemeneij reports of a rate of 70 patients out of
a group of 118 screened patients leading to a
rate of 60%[13] after adjustment for logistical or
other reasons the rate would be 70%.

We observed a significantly shorter puncture
time in right sided access. We assume that since
all participating cath labs use the right side of
the patient as standard access, the puncture is
more routine for the operator, explaining the
difference. Comparing fluoroscopy data
between right and left sided access, we found a
longer fluoroscopy time and contrast use via
ldRA compared to rdRA. These differences could

Table 7 Access Snuff-box versus dorsal-distal

SB N = 180 DD N = 152 p-value SB vs DD

Access time (sec) 81 ± 74 99 ± 84 0.01

Puncture success, % (n) 96% (172) 95% (144) 0.8

Crossover, % (n) 7% (13) 9% (14) 0.65

Fluoro time (min) 8.7 ± 9.4 9.9 ± 10.3 0.36

DAP (cGy x cm2) 1928 ± 1713 1987 ± 2289 0.98

Contrast (ml) 89 ± 68 86 ± 60 0.91

Forearm radial artery occlusion, % (n) 1% (1) 1% (1) n.a

Distal radial artery occlusion, % (n) 1% (2) 1% (1) n.a

Any hematoma, % (n) 4% (8) 6% (9) 0.7

Data expressed as number of non-missing values (%) x ± s represents mean ± Standard deviation
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be explained by the use of single catheter
technique in case of rdRA by some operators
and that all post CABG (coronary artery bypass
graft) patients were examined using ldRA. In a
large randomized trial comparing left-radial,
right-radial and femoral access in a 1:1:1 fash-
ion in 1493 patients undergoing cardiac
catheterization no significant difference in
radiation doses were found, although the oper-
ators radiation dose was significantly higher in
left radial access [25].

One of the major advantages of the dRA over
pRA is the previously reported low rate of fore-
arm radial artery occlusion. The majority of
patients in this registry (318/332) were followed
up by ultrasound assessment of the patency of
the RA within 48 h after the procedure. A radial
artery occlusion at the forearm site was found
only in 2 cases. We registered 3 distal RAOs. The
observed rate of RAO after dRA is lower than the
reported rate of 1-10 % in trials and registries on

traditional pRA [4, 18]. This difference can be
explained by the lack of trauma of the wall and
preservation of the flow in the radial artery on
the forearm through the deep palmar arch.

In 17 cases we found local hematomas
ranging from 1 to 3 cm at the access site, there
was no difference between SB and DD site. The
same result was found in the four largest of
them, up to 3 cm, with equal distribution of 2
hematomas in each group. It is important to
mention that 14 of 17 local hematomas were
after complex PCIs incl. CTO-PCI, which nee-
ded higher doses of heparin. The muscle base-
ment provides enough support during patent
hemostasis after the DD puncture while the
scaphoid bone provides excellent anchor to
compress the RA after SB access.

Of methodological interest, this large all-
comer registry is the first social media initiated
medical trial. The investigators became
acquainted with one another using Twitter �

Fig. 2 Patient example, male, 61 years old, 203 cm,
107 kg. rSB access with Glide Sheath Slender 6in5F
(Terumo�), red arrow shows the puncture site by pRA;

(b) guiding catheter EBU3,5 SH 110 cm (Launcher,
Medtronic�); LAD and RCX before (c) and after (d) PCI
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during discussions about distal radial access that
were started by F. Kiemeneij. At the suggestion
of Dr. N. Joghetaei the authors decided to start
this multicenter registry. Study protocol, dis-
cussion of standards and endpoints, all have
been agreed upon via electronic communica-
tion only.

LIMITATIONS

This registry included neither a randomization
nor a control group and although we used
uniformly prespecified endpoints for the anal-
ysis it was a retrospective data collection. It is
therefore possible that some patients with
complications or crossover may have been
overlooked. We tried to counter this problem by
double rechecking all cath lab protocols in the
participating centers during the period of data
acquisition. The data of the patients in the
registry were checked for consistency by the
interventionalists after completion of the data
base. The lack of a control group with proximal
access certainly limits our conclusions, we
therefore discussed a comparison of our data
with prepublished data of pRA.

Furthermore, 14 cases (4%) were lost to
ultrasound follow-up which could have chan-
ged the outcome of artery occlusion. However,
with 96% of completed sonographic follow-up
in an all-comers’ population, our registry is the
first one with the widest range of performed
PCIs, including STEMI, left main and CTO.

The punctures of the radial artery and the
coronary procedures in this registry were per-
formed by experienced interventional cardiol-
ogists with mostly more than 10 years of
experience, which might have influenced the
success and crossover rate compared to institu-
tions with less experience in radial access. The
availability and frequent use of dedicated radial
access techniques such as a single diagnostic
catheter (e.g. TIG II Terumo �) for both ostia
and slender sheaths, as well as pigtail- and bal-
lon assisted tracking in case of spasm could have
influenced the success and complication rate.

According to our methods described above,
only patients with a palpable pulse were con-
sidered for inclusion into the protocol.

Therefore, puncture success in unselected
patients might be lower than the reported rate
of 95% in our study.

CONCLUSIONS

In summary, this register is currently one of the
largest truly all-comers studies demonstrating
the feasibility of the dRA in both SB and DD
punctures sites in various forms of emergent
and complex coronary procedures whilst being
independent from patient height.

Distal radial access for coronary angiography
and interventions is at least a viable alternative
to the standard forearm puncture site for every
kind of coronary procedure. With this social
media inspired registry we demonstrate a high
success rate and comparing our findings with
historic data we observe a very low risk of access
site radial artery occlusion. To further validate
these findings and potential benefits for the
patients, the results of ongoing randomized
controlled trials have to be awaited.

In our opinion, social media opens new
possibilities in medical science, for example in
organization and conduction of trials. Our reg-
istry is the first Twitter-initiated study world-
wide that we are aware of.
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