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ABSTRACT

Objective As a parallel to the radial approach for left
heart catheterisation, forearm veins may be considered for
the performance of right heart catheterisation. However,
data regarding the application of this technique under
ultrasound guidance are scarce. The current study aims

to demonstrate the feasibility of right heart catheterisation
through ultrasound-guided antecubital venous approach

in the highly heterogeneous population usually referred for
right heart catheterisation.

Methods Data from consecutive right heart
catheterisations performed at an academic centre in
Brazil, between January 2016 and March 2017 were
prospectively collected.

Results Among 152 performed right heart
catheterisations, ultrasound-guided antecubital venous
approach was attempted in 127 (84%) cases and it

was made feasible in 92.1% of those. Yet, there was no
immediate vascular complication with the antecubital
venous approach in this prospective series.

Conclusions Ultrasound-guided antecubital venous
approach for the performance of right heart catheterisation
was feasible in the vast majority of cases in our study,
without occurrence of vascular complications.

INTRODUCTION
Since Werner Forssman performed the first
human cardiac catheterisation accessing
his own right heart through a left antecu-
bital vein, in 1929,1 the field has evolved
tremendously and right heart catheterisation
has become an important and frequently
performed procedure in a wide range of
medical conditions.” Currently, the femoral or
internal jugular veins are the most frequently
accessed sites used for the performance of
right heart catheterisations and,” as a parallel
to radial approach for left heart catheterisa-
tion,” forearm veins have recently become
a new potential route for the performance of
right heart catheterisations.’

The data supporting the utilisation of the
antecubital venous approach for right heart

,* Marco Vugman Wainstein®*

Key questions

What is already known about this subject?

» Right heart catheterisations are mostly performed
from central venous access sites. Utilisation of pe-
ripheral arm access, such as the antecubital veins,
in order to perform right heart catheterisation mini-
mises the invasiveness of the procedure. Ultrasound
guidance to obtain antecubital venous access might
further expand the applicability of the intervention.

What does this study add?

» In a consecutive series of more than 100 pa-
tients, our study demonstrated high success rate
in performing right heart catheterisation from the
ultrasound-guided antecubital venous approach.

How might this impact on clinical practice?

» Our study results encourage the adoption of
ultrasound-guided antecubital venous approach as
an alternative access route for the performance of
right heart catheterisation.

catheterisation are mainly derived from a series
in which eligibility for such approach was based
on visualisation/palpation of the antecubital
veins.”"® Hence, the applicability of the ante-
cubital venous approach for the highly hetero-
geneous populations usually referred for right
heart catheterisation is unclear. Further, the
use of ultrasound guidance for venous access
acquisition is currently strongly encouraged,'®
potentially reducing the incidence of local
vascular complications and improving the
success rates of venous punctures. Therefore,
we hypothesised that the advantages of ultra-
sound guidance utilisation could potentially be
translated for the performance of right heart
catheterisations from the antecubital venous
approach, expanding the applicability of this
technique to a broader range of patients. The
purpose of this study is to report our experi-
ence in ultrasound-guided antecubital venous
access right heart catheterisations.
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METHODS

In January 2016, a programme of antecubital venous
approach for right heart catheterisation began in our
institution and it became our default venous access for
right heart catheterisation. When simultaneous left
heart catheterisation was necessary, preference was
given for combined antecubital venous and radial artery
approaches. Notably, patients with upper arm haemodi-
alysis arteriovenous fistulae were not considered eligible
for the antecubital venous approach. In our institution,
endomyocardial biopsies and electrophysiological studies
are performed exclusively through jugular and femoral
veins, respectively; thus, when any of those procedures
was made necessary, in addition to right heart catheteri-
sation, patients were considered ineligible for the antecu-
bital venous approach.

Our study aimed to address the proportion of patients
in which the antecubital venous approach was undertaken
and to report the reasons for deferring the antecubital
venous approach for right heart catheterisation. Further,
we aimed to assess the rate of completion of right heart
catheterisation from an antecubital vein and to assess
the success rate in obtaining venous access through the
antecubital venous approach, which was ascertained as
successful insertion of a 7-French sheath in an antecu-
bital vein. Data regarding demographic and procedures
characteristics were prospectively collected.

Study protocol

Patients who were referred for right heart catheterisa-
tion came to the catheterisation laboratory after 8hours
of fasting. After tourniquet application to the upper arm,
the right antecubital fossa veins were assessed with a port-
able ultrasound (FUJIFILM SonoSite M-Turbo, WA, USA).
A cross-sectional view of the brachial artery was taken as
landmark, followed by identification of both cephalic and
basilic veins. Preference was given to the basilic vein rather
than the cephalic vein since the former is usually the larger
antecubital vein and the latter usually enters the axillary
vein in a sharp angle that may be unfavourable for cath-
eter advancement. Under local anaesthesia and guided by
ultrasound visualisation, the selected vein was punctured
with a 21-gauge needle (Micropuncture, Cook, IN, USA), a
0.018-inch wire was then advanced through the vessel and
intraluminal wire positioning was confirmed with longi-
tudinal ultrasound assessment of the instrumented vessel
(figure 1). Then, a 10cm, 5-French sheath was inserted
and this was further exchanged to a 10cm, 7-French sheath
through a 0.035-inch wire. Under fluoroscopy, a 7-French
Swan-Ganz (Edwards, CA, USA) catheter was advanced
to the pulmonary artery and haemodynamic evaluations
were performed. After catheter withdrawal, the sheath was
removed; manual compression was performed for 5min at
the puncture site and the site was dressed. Patients were
discharged 10-20 min after the procedure, unless left heart
catheterisation had also been performed. In that case, the
local protocol for radial artery dressing was followed.

Figure 1 Ultrasound-guided antecubital venous access. A:
Identification of vascular landmarks at cross-sectional view
of the antecubital fossa: basilic vein (asterix) and brachial
artery (double-asterisks); B: Confirmation of intravascular
wire positioning (arrow).

Statistical analysis

Continuous variables were expressed as mean values+SD,
after normality of data was assessed with the Shapiro-Wilk
normality test. Categorical variables were expressed as
numbers of patients and percentages. SPSS V.18.0 was
used for statistical analysis.

RESULTS

Between January 2016 and March 2017, 152 right heart
catheterisations were consecutively performed. Twenty-five
(16%) patients were considered ineligible for the antecu-
bital venous approach due to the following reasons: haemo-
dialysis arteriovenous fistula (n=11); need for prolonged
invasive monitoring with consequent prolonged mainte-
nance of the pulmonary artery catheter in place (n=4);
simultaneous electrophysiological study (n=2); simulta-
neous endomyocardial biopsy (n=2); simultaneous pulmo-
nary artery angioplasty (n=1); previous axillary lymphad-
enectomy (n=1); others (n=2). In the remaining 127
cases, under ultrasound guidance, the antecubital venous
approach was attempted and the demographic characteris-
tics as well as right heart catheterisation clinical indications
are described in table 1.

Among the 127 cases in which the antecubital venous
access was attempted, successful insertion of a 7-French
sheath in an antecubital vein was achieved in 122 (96%)
patients. In the five (4%) cases in which failure to obtain
antecubital venous access occurred, four were related to
venous puncture failure and the remaining failure was
related to inadvertent brachial artery puncture: in these
five cases, after 3-5min of manual compression, right heart
catheterisations were performed from another venous
access site, according to operator’s preference. Within the
122 cases in which antecubital venous access was obtained,
successful performance of right heart catheterisation
from the antecubital venous approach was feasible in 117
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Table 1 Demographic characteristics and clinical reasons
for right heart catheterisation

Age (years) 55+14
Female gender (%) 73 (57)
Weight (kg) 73+18
Height (m) 1.63+0.1
Body mass index (kg/m2) 26.8+5.8
Pulmonary hypertension assessment (%) 51 (40)
Heart failure assessment (%) 25 (20)
Lung transplantation work-up (%) 19 (15)
Heart transplantation work-up (%) 15(12)
Congenital heart disease assessment (%) 17 (13)

(92.1%) patients (figure 2). The reasons for unsuccessful
performance of right heart catheterisation from the ante-
cubital venous approach were related to subclavian vein
thrombosis (n=3), axillary vein thrombosis (n=1) and supe-
rior vena cava thrombosis (n=1). The basilic, cephalic and
brachial veins were used in 110 (94%), 6 (5%) and 1 (1%)
cases, respectively. Simultaneous left heart catheterisation
with or without coronary angiography was performed in 57
(45%) cases and the radial artery approach was the arterial
access route in all those cases. In our cohort, there was no
immediate significant vascular complication, such as signif-
icant bleeding, significant haematoma, limb ischaemia or
needing for prolonged stay at the catheterisation labora-
tory, after attempted antecubital venous approach right
heart catheterisation.

DISCUSSION

In the present study, we prospectively examined the
feasibility of right heart catheterisation from ultrasound-
guided antecubital venous approach in a public hospital
in Brazil. Overall, in our cohort, the antecubital venous
approach was undertaken in 84% of right heart cathe-
terisations performed in our institution and it was made
possible in 92% of these cases. We also examined the
rate of success in obtaining antecubital venous access
under ultrasound guidance, which was 96% in our
study. Further, we examined the reasons for antecubital

Total
M Success in obtaining antecubital venous access

L Success in performing right heart catheterisation from an antecubital vein

127(100%) 122(96%) wrio2

Antecubital venous access attempted

Figure 2 : Rates of success in obtaining antecubital venous
access under ultrasound guidance (red) and in performing
right heart catheterisation from an antecubital vein (green).

venous approach failure. Despite adequate cannulation
of an antecubital vein, right heart catheterisation was not
completed from the antecubital venous approach in five
cases due to unforeseen proximal vessel occlusions.

In our study, which included 127 attempts to perform
right heart catheterisation from antecubital venous
approach, obtained under ultrasound guidance, absence
of vascular complications was observed. Although right
heart catheterisation is considered a low-risk procedure
with lowincidence of adverse events, local vascular compli-
cations are responsible for the majority of those events
and there are established site-specific risks.” Further,
previous small studies demonstrated reduced incidence
of vascular complications, early ambulation and greater
comfort to patients with the antecubital venous approach
for right heart catheterisation.*"

Combined left and right heart catheterisations were
performed in 45% of the cases in our study and the radial
artery approach was the arterial route for left heart cath-
eterisation in all those cases. Preference for the radial
artery approach for left heart catheterisation, particularly
for percutaneous coronary interventions, is currently
strongly encouraged.'” '® In this setting, the opportunity
of performing combined right and left heart catheterisa-
tions with limited manipulation to the arm and forearm
might further minimise the invasiveness of such interven-
tions, with potential greater comfort to patients.

In our cohort, attempts to access antecubital veins were
successful in 96% of the cases and the five observed fail-
ures occurred within the first 50 attempts to perform
right heart catheterisation from antecubital veins in our
institution, suggesting that our unsuccessful attempts
might, in fact, represent our learning curve in obtaining
antecubital venous access under ultrasound guidance.
Similarly, Harwani et al’ reported 100% success rate with
ultrasound-guided peripheral venous access strategy for
both right heart catheterisations and endomyocardial
biopsies. Notably, our protocol, as well as Harwani et
al's,® which similarly to ours used ultrasound guidance
to obtain antecubital venous access, provides informa-
tion on the adoption of antecubital venous approach
as the preferred route for right heart catheterisations.
The previous series of right heart catheterisations from
the ‘forearm approach’ included either individuals with
palpable/visible antecubital veins or individuals in which
forearm venous access had been obtained before the
procedure.’ 7 *!* Indeed, in the only study that clearly
reported the overall success rate of the antecubital
approach, a 15% access crossover rate was observed.’
Hence, the nature of these previous series preclude
definitive conclusion of the feasibility of the antecubital
venous approach in the highly heterogeneous population
of patients that may require right heart catheterisation.

The present study has limitations. This is a single-
centre case series and despite prospective data collection,
this is an observational study without a control group for
comparison. Further, although our study reports data
on consecutive patients, we used a convenience sample.
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Therefore, our findings need to be interpreted in an
exploratory fashion and further studies should address
the reproducibility of our results.

In conclusion, in our prospective series, performance
of right heart catheterisations from antecubital venous
access, obtained under ultrasound guidance, was feasible
in the vast majority of cases. Moreover, the absence of
significant vascular complications observed in our study
encourages further studies in this field.
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