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Abstract

Introduction: Ultrasound (US) is increasingly used in interventional cardiology and electrophysiology when arterial or venous puncture is required for diagnostic and/
or therapeutic purposes. Clinicians must look for ways to reduce procedural risks while maximizing success. Therefore, the US offers signifi cant advantages in guidance 
during vascular access. 

Objective: To describe the prevalence of complications from vascular punctures (venous and/or arterial) performed with and without US. Secondly, to compare the 
complications between the groups. 

Methods: This was a retrospective and analytic study to determine if the intervention with US guidance reduced complication rates. We evaluated patients who 
underwent US-guided puncture for diagnostic or therapeutic purposes in June 2024. 

Results: A total of 54 patients were included, 27 in the US-guided group and 27 in the conventional group. Demographic characteristics, comorbidities, pharmacological 
treatment, laboratory fi ndings, and indications for puncture were similar between the groups. The number of attempts was similar (p = 0.776), as well as to achieve a 
successful puncture (p = 0.639). In the US-guided group, ecchymosis was observed in 6 cases (22.2%) vs. 7 cases (25.9%) in the conventional group (p = 0.750). For some 
outcomes (hematomas’ appearance and hematoma severity), the results favored the use of US-guided punctures to reduce complications. Hematomas occurred in 2 
cases (7.4%) in the US group vs. 7 cases (25.9%) in the conventional group (p = 0.068). Hematoma severity, measured using the EASY scale, showed a trend favoring US 
guidance (p = 0.087).

Conclusions: In our study, the use of US-guided interventional and electrophysiological procedures was associated with a trend to reduce hematoma occurrence and 
its severity with comparable success and attempt rates. 
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Introduction

Modern medicine evolves constantly, and many specialties 
have incorporated novel diagnostic and/or therapeutic tools 
that aim to improve diagnostic accuracy, the quality of care, 
and short- and long-term outcomes while reducing the risks 
of interventions. Ultrasound (US) is currently widely used 
given its high availability in emergency departments, hospital 
wards, operating rooms, etc. In addition, the US is a relatively 
low-cost study, and there are already pocket-sized devices that 
make it easy to carry and use in different scenarios. 

There are clinical contexts, such as trivascular coronary 
artery disease with high anatomical complexity, in which 
the standard of care requires major surgical intervention. 
However, over the years, less invasive therapeutic strategies 
have emerged. In the treatment of univascular coronary 
artery disease or those with low anatomical complexity, a less 
invasive procedure is preferred. In some valvular diseases, 
such as aortic stenosis in a context of high prohibitive pre-
surgical risk, and even in the treatment of certain arrhythmias, 
minimally invasive alternatives are also an option. The 
performance of these procedures by interventional and 
electrophysiology cardiologists requires puncture of the upper 
or lower extremities (radial artery, ulnar artery, femoral artery, 
subclavian vein, brachial vein, axillary vein, or femoral vein) 
to subsequently proceed with the treatment of the underlying 
disease. 

Even though complications with minimal invasive 
procedures are fewer compared to major surgeries, they can 
always occur. 

Traditionally, vascular punctures rely on palpation, 
fl uoroscopic guidance, venography, or arteriography to 
determine the right puncture site. International guidelines 
recommend the use of fl uoroscopic or US guidance to 
perform vascular punctures [1]. In clinical, interventional, or 
electrophysiology cardiology, and even in vascular surgery, 
studies have shown that US guidance allows faster vascular 
access and may reduce complication rates [2,3].

US-guided punctures have been used in various 
circumstances, including radial artery puncture for arterial 
blood gas sampling, where fi rst-attempt success increased 
up to 300% [4], particularly after training or in patients with 
complicated anatomy. Although the use of US proves to be 
useful, it requires prior knowledge of vascular anatomy since 
the approach can be performed under the short and long axis 
of the vessel [5].

Vascular complications vary in severity, ranging from the 
formation of a hematoma to fi stulas, vascular perforations, 
aneurysms or pseudoaneurysms, and even signifi cant bleeding 
or shock [6,7]. 

Ultrasound or fl uoroscopy-guided radial or femoral 
punctures offer several signifi cant benefi ts: 

- Increased safety: Ultrasound facilitates access to 
the radial and femoral arteries, reducing the risk of 

complications such as hematomas and pseudoaneurysms 
[8,9].

- Higher fi rst-attempt success rate: US-guided puncture 
signifi cantly improves the fi rst-attempt success rate, 
especially compared to blind puncture. This is because 
the artery and needle can be directly visualized in real 
time [2,8-11].

- Reduced procedure time: US-guided radial artery 
puncture is faster than other techniques, as ultrasound 
enables more accurate identifi cation of the artery and 
reduces the number of failed attempts.

- Lower bleeding and vascular complications: US-guided 
femoral puncture signifi cantly reduces bleeding and 
vascular complications compared to the conventional 
technique.

- Cost savings: The use of ultrasound or fl uoroscopy 
in arterial and central venous puncture reduces costs 
associated with hospitalization and medical procedures 
[1,9].

Technological advances and medical progress have made 
radial catheterization more frequent in the last decade rather 
than femoral catheterization, even though it provides a more 
direct route to the heart [2,12].

Radial access is usually preferred [13,14] for coronary 
angiography or interventions as it has been associated with 
fewer complications compared to femoral access. There is 
evidence suggesting that radial access reduces mortality in ST-
segment elevation myocardial infarction [10,15], supporting 
the status of “radial fi rst” in interventional cardiology. Failure 
to cannulate the radial artery accounts for 57% of all failed 
percutaneous coronary interventions [10]. For that reason, 
the guidance with US or fl uoroscopy increases the effi cacy of 
vascular punctures. Nonetheless, femoral access, both venous 
and arterial, still has its specifi c indications, such as structural 
interventions [1,2,16,17].

According to the evidence available to date, the use of US 
decreases the number of puncture attempts from 3.05 to 1.65, 
p < 0.0001, and increases the success rates from 43.9% to 
64.9%, p < 0.0001, based on 2015 studies [10]. Other studies 
have demonstrated a small benefi t in favor of ultrasound, but 
with similar success rates compared to fl uoroscopy [2], which 
supports the recommendation to guide punctures with any 
method available. 

Complication rates for a femoral puncture are 1.4% when 
ultrasound is used compared to 3.8% with the traditional 
method [18]. 

There is literature that provides the necessary methodology 
to perform an arterial or venous puncture in the form of clinical 
practice guidelines [2,12,13,19,20] regardless of the indication 
for the procedure. For the development of this study, we took 
into consideration this literature, intending to address the 
required training and periprocedural preparation.
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A recent study published in 2022 concluded that the use 
of US for radial catheterization increased fi rst-attempt success 
rates (90.8% vs. 80.8%, p = 0.026) and reduced the incidence 
of hematoma (9.2 vs. 28.2%, p < 0.001) when compared to the 
conventional puncture method [21].

It should be noted that the success of an intervention is 
also determined by the clinician’s experience, and it has been 
demonstrated that experienced clinicians can achieve a success 
rate with conventional techniques comparable to that obtained 
with US-guided techniques [22].

Despite all the available evidence on the use of US in the 
catheterization laboratories, it still remains underutilized [2]. 
This situation is no exception in our country and in our medical 
center. Even though the authors are aware that it is used 
sporadically in some medical centers, no national literature has 
been published on the subject. 

Based on the information presented, it is necessary for 
centers where minimally invasive cardiovascular interventions 
are performed to be familiar with the technique and the 
benefi ts derived from the use of ultrasound, regardless of the 
preferred access route, to increase puncture success while 
simultaneously reducing potential complications.

The objective of this study is to compare the complications 
derived from punctures performed with US-guidance in 
hemodynamic and electrophysiology procedures at the Central 
South High-Specialty Hospital (HCSAE) with those resulting 
from punctures using the conventional technique (classic 
palpatory Seldinger technique, fl uoroscopy, or arteriography-
guided).

Methods

A retrospective, cross-sectional, descriptive case-
control study was conducted to evaluate complications 
arising from punctures performed in the hemodynamics and 
electrophysiology laboratories in two groups of patients. In 
the fi rst group, punctures were performed under ultrasound 
guidance, while in the control group, outcomes were assessed 
following conventional techniques. The punctures were 
performed by interventional or clinical cardiology residents in 
training.

For vascular puncture, the Butterfl y IQ+ ultrasound 
device was used in the hemodynamics and electrophysiology 
laboratories for the US-guided group. In the conventional 
puncture group, the procedure was assisted using palpation, 
anatomical sites, fl uoroscopy, and/or arteriography.

Study population

The study included all hospitalized patients under the care 
of the cardiology department at HCSAE during June 2024. 

The intervention group (cases) included patients who 
underwent a procedure made by interventional cardiology or 
electrophysiology in which vascular puncture was performed 
with US guidance. The control group included patients whose 
punctures were made without the assistance of US. 

Complications in all the included patients were evaluated 
through the review of the electronic medical record. 

Sample size

To answer the research question, the sample size was 
estimated using the formula for the difference in proportions 
between two independent populations. The calculation aimed 
to detect a difference in the prevalence of complications of 
9% vs. 28% for the groups of patients undergoing puncture 
with US-guidance and conventional puncture, respectively. 
The estimation was based on data reported by Wu X-L and 
colleagues regarding the prevalence of hematomas in both 
types of interventions. It was determined that a sample of 
51 patients would be suffi cient. A 95% confi dence level and a 
statistical power of 80% were considered.

Selection criteria

- Inclusion criteria: Adult patients hospitalized at 
HCSAE under the care of clinical cardiology considered 
candidates for interventional or electrophysiological 
procedures requiring radial, ulnar, or femoral (arterial 
or venous) puncture.

- Exclusion criteria: Patients under 18 years; 
hospitalized patients not eligible for interventional or 
electrophysiological cardiology procedures; patients 
in whom puncture was performed via subclavian or 
jugular access.

- Elimination criteria: Patients who withdrew consent 
for the predetermined procedure by the interventional 
and/or electrophysiology cardiologist attending.

Statistical analysis

Statistical analysis was performed using SPSS software, 
version 27. 

To describe the characteristics of the study population, 
a descriptive analysis of the main variables of interest was 
performed, using frequencies and percentages for nominal 
variables and medians (25th–75th percentile) for continuous 
quantitative variables.

The characteristics of patients who underwent puncture 
with US-guidance and conventional technique were analyzed 
using the chi-square test for categorical variables and the 
Mann-Whitney U test for continuous variables. A two-tailed 
p-value ≤ 0.05 was considered statistically signifi cant.

Results

Population characteristics

A total of 54 patients were included in the study: 27 in 
the intervention group (ultrasound-guided puncture) and 27 
in the control group (conventional puncture). The mean age 
in the intervention group was 65.37 years (p25–p75: 62–71), 
while in the control group it was 67.11 years (p25-p75: 58–74). 
Regarding sex distribution, overall, more male patients were 
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included: 20 men (74.07%) in the ultrasound group vs. 19 men 
(70.37%) in the conventional puncture group.

The demographic characteristics of our study population 
are presented in Table 1.

Como r bidities

Patients with heart disease often present with conditions 
that contribute to elevated cardiovascular risk, and the study 
population was no exception. In the US-guided puncture group, 
74.07% [20] had known type 2 diabetes mellitus, 74.07% 
[20] had hypertension, 22.2% [6] had established coronary 
artery disease, 18.5% [5] had dyslipidemia, 55.5% [15] were 
smokers, and 77.7% [21] were sedentary. In the conventional 
puncture group, the distribution of comorbidities did not differ 
substantially from that of the US-guided group: 44% [12] had 
diabetes mellitus, 77.7% [21] had hypertension, 22.2% [6] had 
established coronary artery disease, 7.4% [2] had dyslipidemia, 
62.9% [17] were smokers, and 88.8% [24] were sedentary. 
Figure 1 displays the distribution of comorbidities in each 
group, while Table 2 presents the frequencies of comorbidities 
in both populations (with and without US-guidance).

An important fi nding in our cohort was the higher 
prevalence of diabetes mellitus in one of the study groups. 
Since diabetes is independently associated with increased 
cardiovascular risk, peri-procedural complications, and worse 
long-term prognosis, this imbalance should be considered as a 
potential confounding factor in the interpretation of our results. 

Although statistical analyses accounted for this variable, it 
cannot be entirely excluded that the greater prevalence of 
diabetes may have infl uenced the magnitude of the outcomes 
observed. This limitation should be acknowledged when 
interpreting the external validity of our fi ndings and highlights 
the need for studies with more homogeneous populations or 
more robust multivariable adjustments.

Treatment at admission

The medications patients were receiving at the time of the 
interventional or electrophysiological procedure were related 
to their comorbidities, reason for admission, and indication for 
the procedure. Table 3 describes the main medications received 
by our study population.

Reason for admission and indication for the procedure

In the analyzed population, ischemic pathology 
predominated, as is commonly observed in cardiology services.

Regarding the indications for interventional or 
electrophysiological procedures, in the US-guided group the 
reason for admission was chronic coronary syndrome group 
1 (CCS G1) in 4 patients (14.81%), CCS group 2 (CCS G2) in 2 
patients (7.4%), CCS group 3 (CCS G3) in 6 patients (22.22%), 
CCS group 4 (CCS G4) in 1 patient (3.7%), CCS group 6 (CCS G6) 
in 1 patient (3.7%), unstable angina (UA) in 3 patients (11.1%), 
NSTEMI in 2 patients (7.4%), STEMI in 4 patients (14.81%), 
atrial fi brillation or fl utter in 2 patients (7.4%), aortic stenosis 
(AS) in 1 patient (3.7%), and evaluation of nonsustained 
ventricular tachycardia (NSVT) in 1 patient (3.7%).

In contrast, in the conventional puncture group, the 
indications were CCS group 1 in 6 patients (22.22%), CCS group 
2 in 3 patients (11.11%), CCS group 3 in 1 patient (3.7%), CCS 
group 4 in 2 patients (7.4%), CCS group 6 in 1 patient (3.7%), 
UA in 2 patients (7.4%), NSTEMI in 6 patients (22.22%), STEMI 
in 4 patients (14.81%), atrial fi brillation in 1 patient (3.7%), and 
AS in 1 patient (3.7%). The indications for invasive studies are 
summarized in Figures 2,3.

Access approach

Regarding the access approach performed in each group, in 
the US-guided group, 20 punctures were radial arterial (74.1%), 
5 were femoral arterial (18.5%), and 2 were femoral venous 

Table 1: Demographic characteristics.

Total population US-guided puncture Conventional puncture

Female1 15 (27.8%) 7 (25.9%) 8 (29.6%)

Male1 39 (72.2%) 20 (74.1%) 19 (70.4%)

Total1 54 (100%) 27 (50%) 27 (50%)

p50 p25-p75 p50 p25-p75 p50 p25-p75

Age 67.5 59.5-73.0 64 62-71 70 58-74

Weight (Kg) 73.4 65.4-84.6 72.6 67-86 74 64.7-81.4

Height (m) 1.7 1.63-1.75 1.7 1.63-1.75 1.69 1.63-1.75

BMI 27 23.9-28.4 27.1 24.4-28.7 26.9 23.2-28.1

The study population was characterized by a predominance of male patients in both 
groups, a median age of approximately 67 years, and an overweight status.
1N (%), p50: 50th percentile, p25–p75: 25th–75th percentile

Table 2: Frequency of comorbidities.

Total (54)
US-guided 

puncture (27)
Conventional puncture 

(27)
p value

DM1 32 (59.3%) 20 (74.1%) 12 (44.4%) 0.027

HTN1 41 (75.9%) 20 (74.1%) 21 (77.8%) 0.75

CAD1 12 (22.2%) 6 (22.2%) 6 (22.2%) 1.000

Dyslipidemia1 7 (13%) 5 (18.5%) 2 (7.4%) 0.224

Smoking1 32 (59.3%) 15 (55.6%) 17 (63%) 0.580

Sedentary 
lifestyle1 45 (83.3%) 21 (77.8%) 24 (88.9%) 0.273

The predominant conditions in the total population and by groups were diabetes 
mellitus, hypertension, smoking, and sedentary lifestyle. This fi nding is consistent 
with what is commonly observed in patients with heart disease, as these are major 
cardiovascular risk factors. 1N (%).

Figure 1: Comorbidities of the study population. The vertical axis shows the 
percentage of occurrence, while the horizontal axis displays the different 
comorbidities identifi ed. An important presence of diabetes, hypertension, smoking, 
and a sedentary lifestyle can be observed, as is commonly the case in patients with 
heart disease. DM: diabetes mellitus; HAS: Hipertensión arterial sistémica; EAC: 
Enfermedad arterial coronaria; Dislip: Dislipidemia; Tab: Tabaquismo; Sedent: 
Sedentarismo.
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(7.4%). In the conventional puncture group, 21 procedures 
were performed with radial arterial access (77.8%), 5 with 
femoral arterial access (18.5%), and 1 with femoral venous 
access (3.7%). Table 4 shows the distribution of puncture 
access approaches. 

In the present cohort, both radial and femoral access routes 
were employed. As consistently reported in international 
literature, the radial approach is associated with a lower 
incidence of vascular and bleeding complications compared 
with the femoral approach. In our analysis, hemorrhagic 
and vascular adverse events were predominantly observed in 
patients who underwent femoral access, whereas those treated 
via the radial approach experienced a considerably lower 
frequency of such complications. These fi ndings reinforce 
previously published evidence and suggest that the choice of 
vascular access may have infl uenced the overall safety profi le 
observed in this study.

Performance of hemodynamic and electrophysiology 
studies

Interventional cardiology procedures were performed 

through arterial punctures, either radial or femoral, by 
residents in training. On the other hand, electrophysiology 
procedures were carried out by a senior specialist in that 
fi eld. It is important to note that all punctures related to 
interventional cardiology procedures (52 punctures) were 
performed by residents in training, while only those related to 
electrophysiological procedures (2 punctures) were performed 
by the senior specialist. Bias was controlled by comparing 
procedures performed with and without ultrasound guidance 
by the same physician, thereby ensuring that the comparison 
was not infl uenced by differences in physician experience and/
or skill.

Number of attempts to achieve a successful puncture

Previous evidence shows that the number of attempts 
required for a successful puncture decreases with the use of 
ultrasound. The results of the statistical analysis are consistent 
with the fi ndings reported to date. The mean number of 
attempts was lower in the ultrasound group, with 1.56 attempts 
(SD 0.934), compared to 1.74 (SD 1.403) in the conventional 
puncture group.

Defi ning a successful puncture as one in which the guidewire 
and subsequently the introducer could be advanced to proceed 
with the studies and/or procedures, our study demonstrated a 
success rate of 92.59% in the ultrasound group compared with 
88.8% in the conventional puncture group. In 3 cases in the 
ultrasound group, crossover to femoral access was required 
compared with 5 cases in the conventional puncture group.

For both groups, the pulse was perceived as good or 
adequate for the chosen puncture site (arterial) in >90% of 

Table 3: Pharmacological treatment.

Total
US-guided puncture 

(N = 27)
Conventional 

puncture (N = 27)
No. of 

patients
%

No. of 
patients

%
No. of 

patients
% p value

Insulin 8 14.8% 5 18.5% 3 11.1% 0.444

Oral 
hypoglycemic

26 48.1% 16 59.25% 10 37.03% 0.102

ASA 37 68.5% 20 74.07% 17 62.96% 0.379

P2Y12 
inhibitor

31 57.4% 16 59.25% 15 55.5% 0.783

Statin 39 72.2% 22 81.48% 17 62.9% 0.129

ACEI/ARB 35 64.8% 17 62.96% 18 66.6% 0.776

BB 22 40.7% 11 40.7% 11 40.7% 1.0

ARNI 3 5.6% 1 3.7% 2 7.4% 0.552

MRA 6 11.1% 2 7.4% 4 14.8% 0.386

SGLT2 
inhibitor

18 33.3% 10 37.03% 8 29.6% 0.564

CCS G1
16%

CCS G2
8%

CCS G3
24%

CCS G5
4%

CCS G6
4%

UA
12%

NSTEMI
8%

STEMI
16%

AS
4%

NSVT
4%

INDICATION FOR PROCEDURE
US-GUIDED PUNCTURE GROUP

Figure 2: Reason for admission/Indication for the procedure. CCS: Chronic 
coronary syndrome; G1: Group 1; G2: Group 2; G3: Group 3; G4: Group 4; G6: Group 
6; UA: Unstable angina; NSTEMI: Non–ST-segment elevation myocardial infarction; 
STEMI: ST-segment elevation myocardial infarction; AS: Aortic stenosis; NSVT: 
Nonsustained ventricular tachycardia

CCS G1
22%

CCS G2
11%

CCS G3
4%

CCS G4
7%CCS G6

4%
UA
7%

NSTEMI
22%

STEMI
15%

AS
4%

AF/FLUTTER
4%

INDICATION FOR PROCEDURE
CONVENTIONAL PUNCTURE GROUP

Figure 3: CCS: Chronic coronary syndrome; G1: Group 1; G2: Group 2; G3: Group 3; 
G4: Group 4; G6: Group 6; UA: Unstable angina; NSTEMI: Non–ST-segment elevation 
myocardial infarction; STEMI: ST-segment elevation myocardial infarction; AS: 
Aortic stenosis; AF: Atrial fi brillation.

Table 4: Distribution of puncture access approaches.

US-guided puncture group Conventional puncture group

N % N %

Radial arterial 20 74.1% 21 77.8%

Femoral arterial 5 18.5% 5 18.5%

Femoral venous 2 7.4% 1 3.7%

p = 0.836.
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cases. The previously mentioned characteristics are detailed in 
Table 5.

Complications between the two study groups

No major complications (need for transfusion, neurovascular 
compromise, vascular injury, or death as a consequence of the 
procedure) were observed after punctures in any of the cases. 
Only the presence of ecchymosis and hematoma was noted in 
some patients, distributed as follows: in the ultrasound group, 
ecchymosis occurred in 6 cases (22.2%) and hematoma in only 
2 cases (7.4%), while in the conventional puncture group, these 
complications were observed in 7 cases (25.9%) for ecchymosis 
and 7 cases (25.9%) for hematoma. In the study population, 
13 patients (24.1%) presented with ecchymosis and 9 patients 
(16.7%) with hematoma. One of the most important fi ndings 
was a p - value of 0.068 showing a clear trend toward statistical 
signifi cance when comparing hematoma occurrence between 
groups, highlighting the benefi t of using this tool. Table 6 
illustrates the complications observed in our population.

Among the hematomas, their severity was assessed 
according to the EASY scale. In the US group, one event was 
classifi ed as EASY 1 and another as EASY 3, while in the non-US 
group, 3 events were classifi ed as EASY 1 and 4 events as EASY 2 
(p = 0.087). It should be noted that the most severe hematoma 
(EASY 3) occurred in the US-guided puncture group. Based on 
these fi ndings, although the p-value did not reach < 0.05, the 
trend clearly favors the use of ultrasound. Table 7 describes the 
severity of hematomas according to the EASY scale.

Discussion

In this study, conducted in patients under the care of the 
cardiology department during a defi ned period at HCSAE, we 
describe the outcomes following different types of punctures 
related to interventional cardiology and electrophysiology 
procedures.

The fi ndings of this investigation are consistent with 
those reported in previous studies, demonstrating that the 
use of ultrasound in the catheterization and electrophysiology 
laboratories has the capacity to reduce complications [2].

When compared with previously published studies [3,8,9], 
our work, despite including a small number of patients (a 
characteristic of major importance), showed results aligned 
with prior literature: a similar number of attempts required 

to obtain vascular access, a comparable success rate, and a 

lower frequency of complications (ecchymosis, hematoma, 

and hematoma severity). It is important to notice that only the 

latter complications demonstrated a trend toward statistical 

signifi cance.

Previous evidence has reported a frequency of hematoma 

occurrence of up to 28% in radial punctures [20]. In our study, 

we observed a similar frequency in the conventional puncture 

group (25.9%) and a 3.5-fold reduction when ultrasound was 

used (7.4%).

Distinctive features of our study include the fact that 

most punctures were performed by fi rst-year interventional 

cardiology residents. This situation, described in the fi rst lines 

of our study, gives additional relevance to our work, as the use 

of ultrasound at the early stages of training not only decreases 

adverse outcomes but also enables residents to acquire a skill 

that is often underutilized in our country. Also, ultrasound 

guidance allows the early detection of patients in whom the 

vascular access may need to be modifi ed before potentially 

causing harm.

Considering both the strengths and limitations of our 

clinical trial, the results are encouraging. We can conclude that 

US-guided punctures showed a trend toward reduced adverse 

outcomes aligned with our initial hypothesis.

Conclusion

In a tertiary care center where punctures are predominantly 

performed by physicians in training, the use of ultrasound 

resulted in fewer complications (ecchymosis, hematomas, 

and hematoma severity), with a similar number of attempts 

required to achieve successful puncture. This was observed 

with a p - value showing a trend toward statistical signifi cance.

Table 5: Outcomes assessed after puncture.
US-guided puncture 

group
Conventional puncture 

group
p value

Successful puncture 
(N)

251 92.6% 241 88.9% 0.639

Number of attempts
1.02 1.0-2.03 1.02 1.0-2.03 0.776

1.56 (SD 0.934) 1.74 (SD 1.403) -
Crossover 31 11.1% 51 19.2% 0.409

Good pulse quality 241 96% 251 96 .2% 0.997
Importantly, the ultrasound group showed a higher puncture success rate, a lower 
number of attempts, less need for crossover to femoral puncture, and a similar 
pulse quality in both groups.
¹N, ²p50, ³p25–p75, SD: standard deviation.

Table 6: Complications after US-guided and conventional punctures.
US-guided puncture 

group (N=27)
Conventional puncture 

group (N = 27)
p value

N % N %
Ecchymosis 6 22.2% 7 25.9% 0.750
Hematoma 2 7.4% 7 25.9% 0.068

The fi ndings show that the occurrence of ecchymosis was similar in both groups; 
however, regarding the presence of hematoma, there was a signifi cant trend favoring 
the use of US, with only 2 patients presenting this complication in the US-guided 
group versus 7 in the group without US.

Table 7: Severity of hematomas (EASY scale).
US-guided puncture group 

(N = 25)
Conventional puncture group 

(N = 26)
p value

N % N %
EASY 1 1 3.7% 3 11.1%

0.087

EASY 2
0 0% 4 14.8%

EASY 3 1 3.7% 0 0%
EASY 4 0 0% 0 0%

The severity of hematomas was lower in the US group, with a p - value showing 
a trend toward statistical signifi cance. It is worth noting that the most severe 
hematoma occurred in the US group, probably because of the patient’s adverse 
anatomical characteristics.
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Although we are aware that ultrasound is already used in 
some catheterization and electrophysiology laboratories to 
guide punctures, no similar study has been published in our 
setting to scientifi cally demonstrate its advantages. We believe 
that our results will encourage both specialists and residents 
to use ultrasound more frequently, and, in cases where the 
equipment is not available, to intensify efforts to obtain it. 
Without doubt, given the compelling evidence supporting 
puncture guidance, both physicians and residents should 
acquire the necessary skills and perform punctures under 
ultrasound guidance whenever possible.

It is important to reiterate the retrospective nature of our 
study and to emphasize that further prospective or multicenter 
studies are needed to validate and strengthen the relevance of 
our fi ndings.

Ethical considerations

The study was approved by the ethics and research 
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References

1. Covello B, McKeon B. Fluoroscopic angiography assessment, protocols, and 
interpretation. In: StatPearls. Treasure Island (FL): StatPearls Publishing; 
2021. Available from: https://pubmed.ncbi.nlm.nih.gov/33760526/ 
PubMed+1

2. Sandoval Y, Burke MN, Lobo AS, Lips DL, Seto AH, Chavez I. Contemporary 
arterial access in the cardiac catheterization laboratory. JACC Cardiovasc 
Interv. 2017;10(22):2233-41. Available from: https://doi.org/10.1016/j.
jcin.2017.08.058

3. Stone P, Campbell J, Thompson S, Walker J. A prospective, randomized study 
comparing ultrasound versus fl uoroscopy-guided femoral arterial access 
in noncardiac vascular patients. J Vasc Surg. 2020;72(1):259-67. Available 
from: https://doi.org/10.1016/j.jvs.2019.09.051

4. Genre Grandpierre R, Bobbia X, Muller L, Markarian T, Occéan B-V, Pommet S. 
Ultrasound guidance in diffi  cult radial artery puncture for blood gas analysis: 
a prospective, randomized controlled trial. PLoS One. 2019;14(3):e0213683. 
Available from: https://doi.org/10.1371/journal.pone.0213683

5. Cho S-A, Jang Y-E, Ji S-H, Kim E-H, Lee J-H, Kim H-S. Ultrasound-guided 
arterial catheterization. Anesth Pain Med (Seoul). 2021;16(2):119-32. 
Available from: https://doi.org/10.17085/apm.21012

6. Sanmartín M, Cuevas D, Goicolea J, Ruiz-Salmerón R, Gómez M, Argibay 
V. Vascular complications associated with radial artery access for cardiac 
catheterization. Rev Esp Cardiol (Engl Ed). 2004;57(6):581-4. Available from: 
https://pubmed.ncbi.nlm.nih.gov/15225506/

7. Riangwiwat T, Blankenship JC. Vascular complications of transradial access 
for cardiac catheterization. US Cardiol Rev. 2021;15:e04. Available from: 
https://doi.org/10.15420/usc.2020.23

8. Molero-Díez YB, Sánchez-Tabernero A, Méndez-Torrubiano I, 
Vaca-Fernández PL. Advantages of using ultrasound in perioperative arterial 
cannulation. Nuevo Hosp. 2022;XVIII(2):6-11. Available from: https://
www.saludcastillayleon.es/CAZamora/es/publicaciones/revista-nuevo-
hospital-2022/nuevo-hospital-2022-junio-xviii-2/molero-diez-yb-sanchez-
tabernero-mendez-torrubiano-i-vaca-f

9. Almeida CES de. Vascular access: the impact of ultrasonography. Einstein 
(Sao Paulo). 2016;14(4):561-6. Available from: https://doi.org/10.1590/
s1679-45082016rw3129

10. Seto AH, Roberts JS, Abu-Fadel MS, Czak SJ, Latif F, Jain SP, et al. Real-time 
ultrasound guidance facilitates transradial access: RAUST (Radial Artery 
access with Ultrasound Trial). JACC Cardiovasc Interv. 2015;8(2):283-91. 
Available from: https://doi.org/10.1016/j.jcin.2014.05.036

11. D’Entremont M-A, Alrashidi S, Seto AH, Nguyen P, Marquis-Gravel G, 
Abu-Fadel MS, et al. Ultrasound guidance for transfemoral access in coronary 
procedures: an individual participant-level data meta-analysis from the 
femoral ultrasound trialist collaboration. EuroIntervention. 2024;20(1):66-74. 
Available from: https://doi.org/10.4244/eij-d-22-00809

12. Balaji NR, Shah PB. Radial artery catheterization. Circulation. 
2011;124(16):e407-8. Available from: https://doi.org/10.1161/
circulationaha.111.019802 AHA Journals

13. Hadjivassiliou A, Kiemeneij F, Nathan S, Klass D. Ultrasound-guided access to 
the distal radial artery at the anatomical snuffbox for catheter-based vascular 
interventions: a technical guide. EuroIntervention. 2021;16(16):1342-8. 
Available from: https://doi.org/10.4244/eij-d-19-00555

14. Tamayo N, Vallejo Franco J, Senior Sánchez JM, Fernández Cadavid A, 
Rodríguez Dimuro A, Toro JM. Efi cacia y seguridad del acceso radial 
y femoral en pacientes con síndrome coronario agudo llevados a 
intervencionismo coronario: Redial. Acta Med Colomb. 2015;40(3):209-17.

15. Mason PJ, Shah B, Tamis-Holland JE, Bittl JA, Cohen MG, Safi rstein J, et 
al. An update on radial artery access and best practices for transradial 
coronary angiography and intervention in acute coronary syndrome: a 
scientifi c statement from the American Heart Association. Circ Cardiovasc 
Interv. 2018;11(9):e000035. Available from: https://doi.org/10.1161/
hcv.0000000000000035

16. Xenogiannis I, Varlamos C, Keeble TR, Kalogeropoulos AS, Karamasis GV. 
Ultrasound-guided femoral vascular access for percutaneous coronary and 
structural interventions. Diagnostics (Basel). 2023;13(12):2028. Available 
from: https://doi.org/10.3390/diagnostics13122028

17. Freixa X, Romaguera R, Botas J, Trillo R, Martín-Moreiras J, Jurado-Román 
A. Abordaje de los accesos vasculares en intervencionismo en cardiopatía 
estructural. REC Interv Cardiol. 2022;4:311-8. Available from: https://doi.
org/10.24875/RECIC.M22000327

18. Li J, Cao Z, Zhang T, Zhao K, Zhao J, Yang Y, et al. Meta-analysis of 
ultrasound-guided and traditional femoral artery puncture. Front Cardiovasc 
Med. 2023;10:1161834. Available from: https://doi.org/10.3389/
fcvm.2023.1161834

19. Flumignan RLG, Trevisani VFM, Lopes RD, Baptista-Silva JCC, Flumignan 
CDQ, Nakano LCU. Ultrasound guidance for arterial (other than femoral) 
catheterisation in adults. Cochrane Database Syst Rev. 2021;(10):CD013585. 
Available from: https://doi.org/10.1002/14651858.cd013585.pub2

20. Gladden JD, Gulati R, Sandoval Y. Contemporary techniques for femoral 
and radial arterial access in the cardiac catheterization laboratory. Rev 
Cardiovasc Med. 2022;23(9):316. Available from: https://doi.org/10.31083/j.
rcm2309316

21. Wu X-L, Wang J-J, Yuan D-Q, Chen W-T. Ultrasound-guided radial artery 
catheterization at different sites: a prospective and randomized study. Eur 
Rev Med Pharmacol Sci. 2022;26(2):415-21. Available from: https://doi.
org/10.26355/eurrev_202201_27865

22. Peters C, Schwarz SKW, Yarnold CH, Kojic K, Kojic S, Head SJ. Ultrasound 
guidance versus direct palpation for radial artery catheterization by expert 
operators: a randomized trial among Canadian cardiac anesthesiologists. 
Can J Anaesth. 2015;62(11):1161-8. Available from: https://doi.org/10.1007/
s12630-015-0426-8


