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Cardiac catheterization via the radial artery is associa-
ted with vascular complications, albeit less frequently than
with the femoral approach. However, the management of
these complications differs and is poorly described in the li-
terature. We present our experience with vascular compli-
cations secondary to transradial access, with emphasis
on their specific treatment.

From January 2001 to October 2003 a total of 8159
cardiac catheterizations were performed, of which 3369
(41.3%) were done by radial artery approach. In 21 cases
(0.06%) severe vascular hemorrhagic complications were
observed (hematomas > 6 cm, n=13; fistulas, n=2; perfo-
rations, n=5; pseudoaneurysm, n=1). All patients were
treated conservatively and none needed blood transfu-
sions. A detailed description of the hemostasis techni-
ques is provided.
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Complicaciones vasculares asociadas al acceso
transradial para el cateterismo cardiaco

El cateterismo por la via radial puede asociarse a com-
plicaciones vasculares, si bien son menos frecuentes que
cuando se utiliza el abordaje femoral. El manejo de estas
complicaciones, sin embargo, es diferente y esta pobre-
mente descrito en la literatura. Presentamos nuestra ex-
periencia en algunas complicaciones secundarias al acce-
so transradial, con énfasis en su tratamiento especifico.

De enero de 2001 a octubre de 2003 se realizaron
8.159 cateterismos cardiacos, 3.369 (41,3%) de ellos por
via radial. En 21 casos (0,06%) se observé una complica-
cién hemorragica importante (hematoma > 6 cm, n = 13;
fistula, n = 2; perforacién, n = 5; seudoaneurisma, n = 1)
relacionada con el acceso vascular. Todas fueron trata-
das de forma conservadora y no precisaron transfusiones
sanguineas. Se describen detalladamente las técnicas de
hemostasia.

Palabras clave: Cateterismo cardiaco. Complicaciones.
Fistula.

INTRODUCTION

Cardiac catheterization via the radial artery is in-
creasingly frequent due to reduced vascular complica-
tions compared to access via the femoral or humeral
route.' However, although infrequent, radial access
can be associated with the same problems deriving
from puncture, hemostasis or guide management, such
as hematoma, pseudoaneurysm, arteriovenous fistula,
or perforation of the artery.>* The main difference to
the femoral route is in the treatment indicated, as well
as less blood loss via the radial artery. In femoral
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catheterization, the use of surgery is quite frequent,
whereas in the transradial approach, surgical closure
or closure with devices is hardly ever done. Even
though there is sufficient information in the literature
regarding technical details and experience with the
transradial approach, there is no published series des-
cribing all the complications specific to the technique
and the treatment applied. In this paper, we describe
our experience at our center, where the radial artery is
the route of choice for cardiac catheterization, regar-
ding the management of these types of complications.

PATIENTS AND METHODS

All hemorrhagic complications arising from radial
access from January 2001 to October 2003 were re-
viewed to identify cases where a pseudoaneurysm, fis-
tula or vascular perforation occurred. Hematomas at
the site of puncture were excluded from the analysis
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since conservative treatment is the only approach fol-
lowed in this situation. In this period there were no
cases of serious hematomas in the forearm with com-
partment syndrome.

Procedure

Starting in January 2001, the radial approach for
cardiac catheterization was progressively introduced
in our center. Thus, in 2001, 187 (7.4%) out of 2512
procedures were done radially; in 2002, 1178
(39.6%) out of 2975; and in 2003 (until October),
2038 (76.3%) out of 2672. Use of the radial approach
also increased gradually in interventions from 7.1%
in 2001 to 77.6% in 2003. A 4 Fr introducer was used
for diagnostic procedures and a 5 or 6 Fr introducer
for therapeutic ones. A minimum dose of 5000 U he-
parin was administered, and adjusted to 70 U/kg
body weight during angioplasties. The arterial intro-
ducer was withdrawn immediately after the proce-
dures. A bandage made of a gauze pad and 3 adhe-
sive elastic bands was used for compression. The
bandage was kept on for 2 h for diagnostic proce-
dures and for a minimum of 4 h for therapeutic ones.
Until October 2002, a clinical review of all patients
was done after 15 days. After this date only patients
who had complications were reviewed or ones who
were included in a prospective study.

RESULTS

Except for cases of mild or moderate hematomas
(=6 cm), we documented 21 (0.06%) cases of hemor-
rhagic complications, of which 13 were serious
hematomas (>6 cm); 5 patients presented perforation
of the artery due to the passage of the guide catheter, 2
patients presented arteriovenous fistulas and there was
one case of radial pseudoaneurysm. None of the com-
plications occurred after a failed puncture attempt or
radial artery catheterization. One patient presented
perforation of the artery during catheterization and an

arteriovenous fistula in the perforation site at follow-
up. This case was recorded as perforation in order to
avoid duplication. The general characteristics of the
eight cases of fistula, perforation and pseudoaneurysm
that required specific treatment are summarized in the
Table and are described below.

Simple Hematoma

Diagnosis was made shortly after removing the
compression bandage in most patients, and showed an
increase in volume and induration of the area next to
the puncture site. Treatment consisted of prolonging
compression with a gauze pad and elastic bands.

Pseudoaneurysm

A pseudoaneurysm was identified in the puncture
area in just 1 case in the series. The complication arose
after angioplasty with stent, done via the right radial
artery with a 6 Fr introducer and 6 Fr catheters. No
glycoprotein IIb/Ila inhibitor was used and the he-
parin dose administered was approximately 70 U/kg.
Postangioplasty treatment included aspirin and clopi-
dogrel, but excluded anticoagulants. The following
morning the patient presented local swelling, moderate
pain and systolic murmur in the puncture area.
Pseudoaneurysm was confirmed by Doppler ultra-
sonography. Oral analgesia was given and a compres-
sion bandage applied (Figure 1) for 12 h, which com-
pletely resolved the complication.

Arteriovenous Fistula

The 2 patients who presented arteriovenous fistulas
had a very similar clinical picture which started with
continuous pain in the puncture area, paresthesias
throughout the hand and edema. They presented in-
creased volume of the ipsilateral hand and fremitus
when taking the radial pulse. Diagnosis was confirmed
by ultrasonography in both cases.

TABLE. Summary of the Cases and General Characteristics*

Case Age Sex CV Risk Factors Indication Time Until Diagnosis
Pseudoaneurysm
1 62 M Dyslipidemia, smoking ACS 18 h
Arteriovenous fistula
2 52 F No Stable angina 48 h
3 44 M Systemic arterial hypertension ACS 24 h
Perforation of the radial artery
4 66 F No Atypical pain Immediate
5 65 M Systemic arterial hypertension ACS 15 min
6 78 M Systemic arterial hypertension ACS Immediate
7 65 M Diabetes mellitus, dyslipidemia ACS Immediate
8 60 M Smoking ACS Immediate

*CV indicates cardiovascular; M, male; F, female; ACS, acute coronary syndrome.
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Fig. 1. Compression done in the cases of arteriovenous fistula or
pseudoaneurysm. A: a gauze pad is applied on the puncture point. B: 3
adhesive elastic bands are applied, each approximately 14-cm long. C:
the arrangement of the elastic bands should not impede venous return
via the dorsal part of the wrist.

One of the patients was being treated with aceno-
coumarol (case 3). Treatment included a compression
bandage (shown in Figure 1) for 72 h, vertical arm
rest, and oral analgesics (tramadol 50 mg/8 h oral). In
the first case a fistula persisted for 24 h and the ban-
dage was applied again while surgery was being
planned. Two days later closure was verified with
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Fig. 2. Contrast extravasation (arrows in the right panel) after a failed
attempt at advancing the guide via a thin radial artery (left panel).

Doppler ultrasonography. None of the patients re-
quired hospital admission.

Four patients presented perforations of the radial
artery and one of the humeral artery. In three of the pa-
tients there was a relationship between the attempt to
advance a 0.025’ hydrophilic guide through a stenotic
area. In 4 patients diagnosis was done with angiogra-
phy during catheterization, which showed contrast ex-
travasation (example shown in Figure 2) while at-
tempting to advance the guide through areas of
tortuosity and radial or humeral artery spasm. As soon
as the complication was identified the access route
was abandoned. One patient presented increased vo-
lume of the ipsilateral forearm, distant from the punc-
ture site (distal margin of the elbow fold) 15 min after
finalizing a diagnostic procedure apparently without
incident. Based on our experience with the first pa-
tient, in whom a large hematoma in the forearm ap-
peared some minutes after identifying the contrast ex-
travasation, the immediate treatment was the same:
compression of the area and application of an external
compression bandage in the ruptured area. The ban-
dage was not removed until 4 h later, when the area
was inspected and distal pulses palpated. There were
no new incidents in 4 patients after a minimum follow-
up of 7 days. In one patient an arteriovenous fistula
was diagnosed in the perforation site during a follow-
up catheterization done at 6 months due to suspicion
of restenosis (Figure 3). The patient presented no
symptoms related to the fistula, but a fremitus was pal-
pated in the ipsilateral forearm. Treatment was conser-
vative in this case.

DISCUSSION

The radial approach offers a safer alternative to the
femoral or humeral route regarding hemorrhagic com-
plications.'”® In line with previous studies,'® the pre-
sent series reports a far lower frequency of complica-
tions than is commonly encountered via the femoral
route and no need for surgery or blood transfusion in
more than 3000 procedures.
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Fig. 3. Arteriovenous fistula as a complication of a radial perforation
(angiography at 6 months). The trajectory of the vein is marked by
arrows.

Arteriovenous fistula manifested in very similar way
in the 2 cases reported: pain, paresthesias and edema
in the hand ipsilateral to the puncture. Before surgical
repair we decided to attempt closure by external com-
pression. We estimated that it would be sufficient to
stop venous flow for several hours with the compres-
sion bandage, as shown in Figure 1, and to provide ap-
propriate oral analgesia and maintain the arm at rest.
Compression and rest were maintained for a long time
without need for hospital admission and were effective
even in a patient under anticoagulant treatment with
acenocoumarol. The bandage applied was similar in
the case of pseudoaneurysm, although the compres-
sion time was shorter. One of the cases of fistula oc-
curred as a consequence of the guide used during
catheterization which perforated the proximal part of
the radial artery.

The most frequently encountered complication after
localized hematoma was perforation of the radial or
humeral artery by the guide used to advance the
catheters. Although it is logical to assume that the risk
of perforation is greater if a hydrophilic guide is ad-
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vanced through an area of stenosis or tortuosity, in at
least two cases only a Teflon-coated J-guide was used.
This highlights the need to avoid force when advan-
cing the guides or catheters if any difficulty is encoun-
tered with this approach. In most cases there were no
long-term complications, although we report one pa-
tient with an arteriovenous fistula exactly at the site
where the perforation had been previously encoun-
tered, probably due to this occurring at a point on the
arterial wall which was very close to the trajectory of
the vein.

In conclusion, even in the rare case of serious se-
condary hemorrhagic complications, transradial access
for catheterization is easier to manage than the femoral
approach, and surgical repair is the exception. The
management of such complications should be under-
stood by those beginning to use the transradial tech-
nique, and by those who are already familiar with it.
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