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Impact of a Specifically Designed Model of Care in an Outpatient
Coronary Angioplasty Program

Impacto de un modelo asistencial especificamente disefado en un programa de angioplastia
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ABSTRACT

Background: An outpatient model of care for percutaneous coronary procedures called Radial Lounge (RL) was designed at our
center. Patients wear their own clothes throughout their stay, with no mobility restrictions and without fasting. Before and after the
procedure, they remain in an armchair accompanied by a family member until discharge, without continuous monitoring, under the
supervision of a nurse dedicated exclusively to this area.

Objectives: The aim of this study was to evaluate the safety and efficacy of the RL model of care, the same-day discharge (SDD) rate,
patient experience, and major adverse cardiovascular events (MACE): in-hospital mortality, overall mortality, and re-hospitalization
at 30 days

Methods: A retrospective observational cohort study was conducted at a cardiovascular center, including consecutively enrolled
patients undergoing elective percutaneous coronary intervention (PCI) in the RL.

Results: A total of 2102 elective PCI procedures were included under the RL model. The SDD rate was 85.3% in the first year of its
implementation (2018) and reached 89% in 2022. Assessing patient experience, the average score obtained through the Consumer
Assessment of Healthcare Providers and Systems (HCAHPS) survey was 9.61/10. The rate of MACE was not higher than that re-
ported in the literature.

Conclusion: The PCI program in the RL proved to be a safe and effective model in our experience.

Keywords: Percutaneous Coronary Intervention - Length of Stay — Patient experience

RESUMEN

Introduccion: Desarrollamos en nuestro centro un modelo asistencial ambulatorio para procedimientos coronarios percutaneos de-
nominado Radial Lounge (RL). Los pacientes visten su propia ropa durante toda la estadia, sin restricciones de movilidad y sin nece-
sidad de ayuno. Antes y después del procedimiento permanecen en un sillén acompanados por un familiar hasta el alta, sin monitoreo
continuo y controlados por un enfermero dedicado exclusivamente a esta area.

Objetivos: Evaluar la seguridad y eficacia del modelo asistencial del RL, la tasa de alta el mismo dia (AMD), experiencia del paciente
y eventos cardiovasculres adversos mayores (ECAM): mortalidad intrahospitalaria, mortalidad y rehospitalizacién a 30 dias.
Material y métodos: Se realiz6 un estudio observacional de cohorte retrospectiva en un centro cardiovascular, en que se incluyeron
consecutivamente pacientes sometidos a una angioplastia transluminal coronaria (ATC) electiva en el RL.

Resultados: Se incluyeron 2102 procedimientos de ATC electivas realizadas bajo el modelo RL. La tasa de AMD fue del 85,3% en el
primer ano de su implementacién (2018) y alcanzé un 89% en 2022. Al evaluar la experiencia de los pacientes, el puntaje promedio
obtenido a través de la encuesta de Consumer Assessment of Healthcare Providers and Systems (HCAHPS) fue 9,61/10. La tasa de
ECAM no fue mayor que la reportada en la literatura.

Conclusiones: El programa de ATC en RL demostré ser un modelo seguro y efectivo en nuestra experiencia.

Palabras clave: Angioplastia coronaria transluminal percutanea — Tiempo de internacién — Satisfaccién del paciente.
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INTRODUCTION

Currently, percutaneous coronary intervention (PCI)
is the treatment of choice in cases of severe sympto-
matic coronary artery disease with favorable anatomy.
(1,2) As a rule, patients undergoing elective PCI are
monitored in a closed unit for at least 24 hours due
to the risk of vascular access complications and acute
events. (3) With advances in the angioplasty tech-
nique and new antithrombotic therapies, together
with the new generation of stents and, fundamentally,
the progressive and sustained shift from femoral to
radial access, same-day discharge (SDD) is an increas-
ing alternative. (4,5)

Multiple studies have demonstrated the safety of
this strategy. (6,7) Both the American Society for Car-
diovascular Angiography and Interventions Expert
Consensus (updated in 2018) and the 2021 American
College of Cardiology Expert Consensus have incor-
porated SDD as the standard of care for elective PCI.
(8,9)

The implementation of SDD protocols following
elective PCI has optimized the use of hospital re-
sources by reducing the length and cost of hospital
stay, while providing safe and effective patient care.
(10) Early mobilization, along with early return to the
home environment, represents a valuable strategy to
mitigate physical deterioration and reduce the risk of
infections and delirium associated with hospitaliza-
tion. (11,12) In addition, a shorter hospital stay can
have a positive impact on cost reduction by optimizing
the use of limited medical resources, both in physical
space and medical staff. (13) However, the lack of a
model of care specifically designed for outpatient per-
cutaneous procedures may affect the effectiveness of
the program. (14)

In our center the PCI with SDD program was first
implemented in the conventional inpatient area in
2015, and then, due to the increase in elective PCI
volume and evidence support, an exclusive outpatient
model of care was implemented in 2018 in a specific
area, called Radial Lounge (RL). The RL is adjacent to
a new cath lab with the highest standards of complex-
ity and safety. It follows a defined medical program
in terms of inclusion and exclusion criteria, and is
prepared to treat a broad spectrum of cardiovascular
diseases. This model has shown promising results in
terms of operational efficiency and patient experience,
but its impact on the outpatient PCI program has not
been thoroughly studied.

The aim of this study was to evaluate the impact of
the RL model in the PCI program with SDD, consider-
ing its safety, efficacy and patient experience.

METHODS

We conducted a retrospective observational cohort study in a
high-complexity center, including patients undergoing elec-
tive PCI between 2018 and 2022 under the LR model of care.

Radial Lounge
The RL opened in July 2018 as an area dedicated to outpa-

tient percutaneous procedures. It has 10 armchairs, a bed in
a separate room (femoral box), a nursing office, an admin-
istrative area and a healthy snack bar. In all cases, patients
are evaluated in a pre-procedure consultation with a cardi-
ologist of the service, who reviews each case and considers
the feasibility of SDD according to the pre-procedure check-
list recommended by the 2021 ACC expert consensus. (9) In
addition, the informed consent form specifying the risks of
the procedure is explained and handed out on paper. Patients
without exclusion criteria are received in the RL by a nurse
who checks vital signs on admission, places an intravenous
line and assigns them to a chair where they will wait until the
procedure accompanied by a family member. Previous fasting
is not required. (15) Subsequently, they are admitted to the
hemodynamics room in their own clothes. In all cases, the op-
erator chooses the access site. For radial (proximal or distal)
or ulnar (left or right) access, hemostasis is performed using
the Terumo™ TR Band radial compression device or compres-
sive bandage for distal radial punctures. For femoral access,
puncture is performed under ultrasound guidance and the
Angio-Seal (Terumo™) arterial occluder device is used. After
PCI, the patient remains in the LR chair for a minimum of
4 hours in case of radial or ulnar access and 6 hours in case
of femoral access, except for those cases in which the inter-
ventional cardiologist in charge indicates hospitalization in a
monitored unit due to some intercurrence during the proce-
dure. The following complications of the procedure are con-
sidered: altered flow, side vessel compromise that generates
precordial pain, untreated dissection, arterial perforation,
vascular access complication or allergic reaction to the con-
trast medium. Observation in the RL ends with an evaluation
by a clinical cardiologist and all patients are discharged with
a follow-up appointment within 10 days after the procedure.

PCl program in the RL

All outpatients with an indication for a percutaneous proce-

dure are previously evaluated in a consultation by a member

of the Interventional Cardiology team. Clinical and social

exclusion criteria have been developed for the admission of

patients to the RL. In these cases, patients are referred to

the conventional hospitalization area.

RL clinical exclusion criteria:

- Requirement of permanent oxygen therapy (home oxy-
gen).

- Left ventricular ejection fraction <30%.

- Weight >150 kg.

- Need for dialysis or creatinine clearance <30 ml/min.

RL social exclusion criteria:

- Lack of family support or patient’s refusal.

- Psychiatric disorders or advanced cognitive impairment.

- Need for bed rest for any other reason.

Complexity of the procedure

Procedural complexity is not part of the RL exclusion crite-
ria. Therefore, patients with a complex anatomy can be ad-
mitted and treated in this setting. To assess the complexity
of the procedures performed, the following criteria are taken
into account: the Syntax score, use of rotational atherec-
tomy (Rotablator), intravascular ultrasound (IVUS)-guided
PCI, PCI for left main coronary artery (LMCA) and/or proxi-
mal left anterior descending artery and/or venous graft and/
or bifurcation and/or chronic total occlusion.

Patient experience
Scores obtained from the Hospital Consumer Assessment of
Healthcare Providers and Systems Survey (HCAHPS) are
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used to assess patient experience. (16) HCAHPS is a stand-
ardized survey tool that measures patients' perceptions of
their hospital experience, including communication with
healthcare providers, hospital environment hygiene and
quietness, pain management, and overall hospital rating.
We collected HCAHPS scores from patients who underwent
elective PCI under the RL model and voluntarily completed
the questionnaire.

Major adverse cardiovascular events (MACE)

To evaluate the safety of the RL model, in-hospital mortality,
overall mortality, coronary reintervention and rate of 30-day
rehospitalization were considered.

Data collection

Data were collected from the electronic medical records reg-
istration system and the digitized reporting system. Demo-
graphic data, clinical characteristics, procedure details, and
outcomes were collected for all patients included in the study.

Ethical considerations
The present study was submitted to and approved by the
institutional Ethics Committee.

Statistical analysis

Continuous variables are presented as mean = standard
deviation or median and interquartile range, as appropri-
ate. Categorical variables are expressed as frequencies and
percentages. The t test or Mann Whitney test were used to
compare continuous variables, according to their distribu-
tion, and the chi-square test or Fisher's exact test were used
to compare categorical variables between groups. A value of
p<0.05 was considered statistically significant. All statisti-
cal analyses were performed with SPSS 25.0 (IBM Corp.,
Armonk, NY, USA).

RESULTS

A total of 2102 PCIs were included under the LR mod-
el of care. Among treated patients, 86.7% were male,
and mean age was 67.1 + 9 years. The mean number
of vessels treated was 1.3 + 0.5, and the mean number
of stents implanted was 1.9 * 1.0. Complexity crite-
ria were identified in 46.7% of all the PCIs performed.
The complete distribution of risk factors and complex-
ity are presented in Table 1.

From 2018, when the RL program began, there
was a sustained and progressive increase in the rate of
PCIs with SDD over the years, and the number of hos-
pitalizations for more than 24 hours in elective PCI
procedures decreased (Figure 1). The RL SDD rate
was 85.3% in the first year of implementation (2018)
and reached 89% in 2022 (Figure 2).

The voluntary response rate to the HCAHPS of pa-
tients undergoing elective PCI in the LR was 39.5%.
The mean score received was 9.61/10.

Regarding PCI with SDD in the LR MACE, in-hos-
pital and 30-day mortality was 0.1%; there was 0.4%
coronary reinterventions and 0.5% rehospitalizations
at 30 days (Table 2).

DISCUSSION
The main finding of our analysis was a significant in-
crease in the volume of elective PCI with SDD since

Table 1. Distribution according to risk factors and complexity
of the procedure performed.

Characteristics Radial Lounge

(n=2102)
Age, years, mean+SD 67.1+9
Male sex, n (%) 1822 (86.7)
Dyslipidemia, n (%) 1830 (87.1)
Hypertension, n (%) 1723 (81.9)
Obesity, n (%) 586 (27.9)
Diabetes, n (%) 714 (33.9)
Chronic kidney disease, n (%) 183 (8.7)
Previous angioplasty, n (%) 538 (25.6)
Vascular access, n (%)
Radial 1912 (91.0)
Femoral 140 (6.7)
Cubital 15(0.7)
Humeral 4(0.2)
Treated vessels, mean+SD 1.3 £0.5
Stents implanted, mean+SD 1.9+1.0
LMCA, n (%) 103 (4.9)
Chronic total occlusion, n (%) 101 (4.8)
Rotablator, n (%) 2(0.1)
IVUS, n (%) 208 (9.9)
Left anterior descending artery, n (%) 605 (28.8)
Venous graft, n (%) 23(1.1)
Bifurcation, n (%) 389 (18.5)
Syntax Score >32, n (%) 57 (2.7)
Complex angioplasty *, n (%) 982 (46.7)

*defined according to the Syntax score, use of Rotablator, IVUS-guided
PCl, PCl to left main artery and/or proximal left anterior descending
artery and/or venous bridge and/or bifurcation and/or chronic total oc-
clusion.

IVUS: intravascular ultrasound; LMCA: left main coronary artery; PCl:
percutaneous coronary intervention; SD: standard deviation

the introduction of the RL, currently reaching almost
80 % of all elective PCIs. The PCI program in the RL
did not affect safety in terms of adverse events dur-
ing hospitalization or at 30 days. These results are in
line with the current approach of healthcare institu-
tions that seeks to optimize resource utilization, and
improve patients’ satisfaction without affecting their
safety. (17-19)

Reducing the length of stay is essential to prevent
the development of complications associated with
hospitalization and the time to social reintegration of
patients. This is especially beneficial in elderly popu-
lations, as it decreases the potential harms associated
with hospitalization, such as infections, falls or cog-
nitive impairment. (20) Many reports have estimated
that each additional night in the hospital increases
the risk of adverse drug reactions by 0.5% and the risk
of infections by 1.6%. (21,22) In addition, this has had
a significant impact on hospital resources by avoid-
ing unnecessary bed occupancy, especially in light of
the latest COVID-19 pandemic. In our study, out of
the total number of elective PCIs performed in the RL
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Table 2. In-hospital and 30-day events.

Major Events Radial Lounge (n=2102)

In-hospital mortality, n (%) 2(0.1)
Mortality at 30 days, n (%) 2(0.1)
In-hospital reintervention, n (%) 10 (0.6)
Reintervention at 30 days, n (%) 10 (0.5)
30-day rehospitalization n, n (%) 5(0.3)

during the 5 years analyzed, 1812 were with SDD, re-
sulting in an average of 362 free beds per year. In a
study conducted at the London Chest Hospital, simi-
lar results to those mentioned above were observed.
Specifically, there was a 48.9% increase in the SDD

rate following the implementation of an area specifi-
cally designed for outpatient procedures, resulting in
an estimated savings of 595 bed-days due to decreased
overnight admissions in this patient group. (23)

Patient experience was also assessed in a study
conducted in Switzerland, where a 97% "complete sat-
isfaction" rate was observed with the use of a five-item
questionnaire after elective PCI with SDD in an LR
model. (24) This demonstrates a clear improvement
of patient experience by avoiding admission to a com-
mon area of the hospital for an outpatient procedure
that in itself can be very stressful for the patient and
family.

Finally, SDD after elective PCI has proven to be a
safe strategy. Recently, the largest case series of SDD
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after elective PCI was published. This study included
819 091 patients from 1716 centers, and when SDD
vs. hospitalization for at least 24 hours groups were
compared, 30-day mortality was identical throughout
the follow-up period. (25) Multiple studies have been
performed on safety in SDD, but few have been pub-
lished so far performed under a different than con-
ventional model of care. (23,26-29) As in the work
published by Brewster et al., the RL model of care did
not affect outcomes in terms of MACE during a 30-day
follow-up. (23)

Limitations of this study include the retrospective
design, which may be subject to selection bias and
confounding by indication. In addition, the study was
conducted in a single high-complexity center, which
may limit the generalization of the findings. Finally,
the satisfaction surveys were answered voluntarily by
a percentage of the total number of patients, so there
may be response bias .

In conclusion, the implementation of a specially
designed care model such as RL proved to be safe and
effective, with evidence of impact on the SDD rate. In
addition, the reported patient experience was higher
than 9.5/10 points in this model of care.
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