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Abstract

Cardiac catheterization procedures, such as coronary angiogra-
phy (CA) and percutaneous coronary intervention (PCI), are
crucial for diagnosing and managing cardiovascular diseases.
These procedures are currently performed using both radial and
femoral arteries as vascular access sites. However, the transradial
approach has gained popularity because of its association with
reduced bleeding and mortality. Although recent evidence sup-
ports the use of the transradial approach as the default method
for CA and PCI, femoral access remains preferable in specific
cases. Because nurses are responsible for providing care to patients
undergoing both CA and PCI procedures using either approach,

knowledge of the differences in risks, complications, and nursing
considerations of these procedures is important for the provision
of quality nursing care. This overview highlights the key differ-
ences between transradial and transfemoral approaches, focusing
on specific risks and complications and the nursing implications
for these approaches to cardiac catheterization procedures.
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Key Highlights

« As CVD remains the leading cause of death globally,
high volumes of cardiac catheterization procedures are
performed in both the United States and Canada.

o The transradial approach for cardiac catheterization
has shown significant benefits and less complications
compared with the transfemoral approach.

o Transfemoral access is still preferable and appropriate for
some specific cardiac catheterization procedures, including
those in which radial access is not possible and those that
require large bore access.

« Awareness of the specific nursing considerations for
the transfemoral and transradial approaches will enable
cardiovascular nurses to provide optimal, individualized
care to this patient population.

Introduction
Cardiac catheterization procedures, including coronary
angiography (CA) and percutaneous coronary interven-
tion (PCI), are fundamental for the diagnosis and treatment
of a broad range of structural and functional cardiovascu-
lar diseases, including coronary artery disease (CAD), car-
diac arrhythmias, valvular heart disease, congenital heart
disease, and heart failure (Khin, 2020; Manda & Baradhi,
2023). Cardiovascular disease remains the leading cause of
death globally (World Health Organization [WHO], 2021).
Accordingly, cardiac catheterization procedures are com-
monly performed in both the United States and Canada

with annual volumes of more than 1,000,000 (Virani et al.,
2020), and 47,000 (Canadian Institute for Health Informa-
tion, 2017) respectively.

The cardiac catheterization procedure involves the inser-
tion and advancement of a radiopaque catheter through a
vein or artery to either the left or the right side of the heart
(Khin, 2020). Both CAs and PClIs require arterial access,
which is usually achieved through either the radial or femo-
ral artery (Shroff & Pinto, 2019). Over the past two decades,
a growing body of evidence has supported the use of the
transradial approach for CA and PCI because of the reduced
risk of bleeding complications and mortality (Bajraktari et
al., 2021; Batra et al., 2020; Bhat et al., 2017; Chiarito et al.,
2020; Ferrante et al., 2016; Gargiulo et al., 2022; Jolly et al,,
2011; Ng et al,, 2021). Thus, the use of radial access for CA
and PCI has become increasingly common, and many cath-
eterization laboratories have adopted this approach as their
default access method (Bangalore et al., 2021; Feldman et
al., 2013; Naidu et al., 2021; Reifart et al., 2022; Shamkhani
et al, 2023; Wong et al., 2019). However, femoral access is
still required for specific patients and procedures; for exam-
ple, where radial access is not possible, and cardiac catheter-
ization procedures that require large-bore access (Shroff &
Pinto, 2019).

Cardiovascular nurses are often the key members of the
healthcare team responsible for caring for patients under-
going cardiac catheterizations. With the high volumes of
PClIs being performed in the United States and Canada,
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these nurses are likely to continue to encounter numerous
patients undergoing these procedures using both the trans-
femoral and transradial approaches. Therefore, the aim of
this overview is to inform cardiovascular nurses about the
advantages and disadvantages of transradial and transfemoral
approaches for CA and PCI, with a focus on identifying the
unique risks and nursing management for patients undergo-
ing these procedures.

Femoral Versus Radial Artery Access
Approaches

The femoral and radial arteries are the two most common
and preferred sites for CA and PCI, respectively (Shroff &
Pinto, 2019), with advantages and disadvantages to both
approaches. Although several complications are common
to both, certain complications are specific to the access
approach. Therefore, it is vital for nurses to be aware of the
advantages and disadvantages of both access site approaches.
The following section discusses these advantages and disad-
vantages, including the risks of specific complications, of the
femoral and radial access approaches.

Femoral Artery Access Approach

The percutaneous transfemoral access approach was
introduced by Judkins in 1967 (Judkins, 1967). Since then,
the femoral artery has been routinely used for CA and PCI
procedures and remains the preferred access site in emer-
gent cases, patients with ST elevated myocardial infarction
(STEMLI), elderly patients (Yee et al., 2017), and in patients
with absent or difficult-to-palpate radial and brachial pulses
(Anjum et al., 2017). The size and location of the femo-
ral artery are the two primary advantages of the transfem-
oral approach (Shroff & Pinto, 2019). Due to its large size,
the femoral artery can be easily palpated and allows for the
use of large sheaths and catheters, which remain necessary
in some cardiac catheterization procedures (Anjum et al.,
2017; Shroff & Pinto, 2019). The location of the femoral
artery also allows it to be easily compressed against the fem-
oral head for post-procedural hemostasis (Shroff & Pinto,
2019).

The main disadvantage of the transfemoral versus trans-
radial approach is its association with an increased inci-
dence of several complications. The risk of bleeding and
large hematoma formation (Bajraktari et al., 2021; Bhat et
al,, 2017; Brener et al., 2017; Chiarito et al., 2020; Jolly et
al,, 2011). As well, the incidence of pseudoaneurysm and
arteriovenous fistula formation is reported to be higher
with the transfemoral approach than with the transra-
dial approach (Brueck et al., 2009; Jolly et al,, 2011). In
addition, the risk of all-cause mortality increases with the
transfemoral approach versus the transradial approach in
patients with acute coronary syndrome and STEMI (Bernat
et al,, 2014; Jolly et al., 2011; Romagnoli et al., 2012; Val-
gimigli et al.,, 2015). Although rare (0.06%), retroperitoneal

hemorrhage is a life-threatening bleeding complication that
can occur as a consequence of the transfemoral approach
(Kwok et al., 2018).

Radial Artery Access Approach

The transradial approach to CA was first reported by
Campeau in 1989 (Campeau, 1989) and has since demon-
strated several advantages over the transfemoral approach,
including a significantly reduced risk of vascular complica-
tions, major bleeding, all-cause mortality, and major adverse
cardiovascular events (Batra et al., 2020; Bhat et al., 2017;
Brener et al., 2017; Ferrante et al., 2016; Gargiulo et al., 2022;
Jolly et al,, 2011; Ng et al.,, 2021; Reifart et al., 2022). Addi-
tionally, the radial artery can be easily palpated, punctured,
and compressed to control bleeding (Anjum et al., 2017). The
absence of major nerves and veins near the radial artery also
makes it a favourable access site, as it minimizes the risk of
nerve and vascular injuries (Anjum et al., 2017). For these
reasons, transradial access is preferred in diagnostic catheter-
ization (Gladden et al., 2022; Yee et al., 2017), in morbidly
obese patients (BMI > 35), and in patients less than 70 years
of age (Yee et al., 2017).

Despite its advantages over the transfemoral approach, the
transradial access has several disadvantages. Vascular access
may be complicated by the small diameter of the radial artery
and the potential for anatomical variation (Shroff et al. 2019).
The radial artery can also become occluded because of endo-
thelial damage from sheath insertion and thrombus forma-
tion (Alkagiet et al., 2021; Avdikos et al., 2017; Kotowycz &
Dzavik, 2012; Roy et al., 2022). This complication is often
asymptomatic due to the hand’s dual vascular supply and,
consequently, it is commonly underdiagnosed (Alkagiet
et al,, 2021; Avdikos et al.,, 2017; Roy et al., 2022). Finally,
radial artery perforation is rare and most common in elderly
women who typically have narrow and tortuous arteries
(Alkagiet et al., 2021). If not managed properly, this compli-
cation can lead to significant bleeding, hematoma, and com-
partment syndrome (Alkagiet et al. 2021; Roy et al. 2022;
Sandoval et al. 2019).

Nursing Considerations

Nurses practising in various clinical areas play a central
role in providing care to patients undergoing cardiac cathe-
terization. Several key nursing considerations vary based on
whether the patient has undergone cardiac catheterization
with the transfemoral or the transradial approach. Therefore,
nurses caring for these patients must be knowledgeable about
these specific differences, so they can provide appropriate
care for each unique patient. Table 1 summarizes the differ-
ences in nursing considerations based on access approach.

Regardless of the access approach, pre-procedural nurs-
ing care generally includes completing a nursing assessment,
reviewing allergies, confirming fasting time, administer-
ing medications, and obtaining necessary preprocedural
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Table1

Summary of Specific Evidence-Based Best Practice Guidelines and Nursing Considerations for Transfemoral vs Transradial Cardiac Catheterization

Patients

Transfemoral Approach

Transradial Approach

Pre-procedural Nursing Mark the best sites for palpation of the dorsalis pedis, and

Considerations posterior tibial pulses.?

Inform the patient that they can ambulate once
recovered from sedation.?

Inform the patient of the expected length of bedrest after

the catheterization: 4-6 hrs.?

Post-procedural Bedrest for 4-6 hours.?

Nursing Considerations

Head of bed may be elevated to max of 30°.2

Patient can ambulate after recovered from sedation.?

Instruct patient to avoid flexing, hyper flexing, or lying
on the affected arm for 24 hrs.?

Instruct patient not to flex or hyperextend the hip joint of

the affected leg for 4-6 hrs.?

If compression device applied, monitor peripheral pulses

as per protocol.?

Monitor for signs of retroperitoneal hemorrhage: back,
flank, or abdominal pain, hypotension, tachycardia,

restlessness, agitation.?

Bleeding can be managed with application of pressure
for 15-20 minutes either manually or with a compression

device?

Discharge Teaching
days post-procedure.

Avoid straining during bowel movements for the first 3-4

Monitor for signs of arterial occlusion: blanching,
cramping, coolness, pain, numbness, tingling, or
absent/diminished pulse.?

If signs of arterial occlusion occur, first check the
compression device (if used) and release pressure.
If symptoms do not resolve, notify the provider
immediately.

Monitor for signs of radial artery perforation and notify
provider immediately if they occur: lost/weakened
pulse distal to sheath insertion site, cool, cyanotic, and
painful extremity.?

Bleeding can be managed with application of pressure
for 15-20 minutes either manually or with inflation of a
transradial band.?

Avoid flexing, hyper flexing, or lying on the affected
arm for 24 hrs and do not lift anything heavier than 5Ib
for the next 48 hrs.2

Avoid strenuous activities (most sports, jogging, golfing,

etc.) for 5 days post-procedure.!

Avoid heavy lifting (>10 Ibs) for the first 5-7 days

post-procedure.!

Avoid strenuous activities (most sports, jogging,
golfing, etc.) for 2 days post-procedure.!

Limit excessive stair climbing;? if necessary, do stairs

slower than usual.!

Note:'Cleveland Clinic (n.d.); ZJulien, 2021; *Then & Rankin, 2020.

laboratory studies as ordered by the interventionalist, (Julien,
2021; Naidu et al., 2021). If the transfemoral approach is
being used, the sites for best palpation of the dorsalis pedis
and posterior tibialis pulses are marked on the patient’s skin
for comparison to evaluate peripheral pulses after the proce-
dure (Julien, 2021). In addition to general patient teaching
aimed at preparing patients for catheterization experiences
and alleviating anxiety, specific explanations for patients
scheduled for a transfemoral procedure should include the
expected duration of post-procedure bedrest; between 4-6
hours (Julien, 2021).

Postprocedural nursing care for all cardiac catheteriza-
tion patients focuses on monitoring the patient, prevent-
ing and identifying potential complications (see Figure 1),

and providing discharge teaching (Julien, 2021). Although

unit protocols dictate specific time intervals, frequent mon-
itoring of patients’ vital signs and assessment of the access
site and corresponding limb are central to post-procedural
nursing care for all patients (Julien, 2021; Lippincott Pro-
cedures, 2023a; Lippincott Procedures, 2023b). However,
activity restrictions depend on the access approach. Patients
who have undergone catheterization with the transfemo-
ral approach should maintain bedrest, with the head of the
bed elevated no more than 30 degrees and avoid flexion
and hyperflexion of the hip joint of the affected leg for 4 to
6 hours post-procedure (Julien, 2021). Patients who have
undergone catheterization with the transradial approach
can ambulate once recovered from sedation and should be
instructed to avoid flexing, hyper flexing, or lying on the
affected arm for 24 hours (Julien, 2021).
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Figure 1

Nursing Pathway for Managing Potential Post-Procedural Complications
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Adapted from: Lippincott Procedures. (2023a) Left heart catheterization postprocedure care. Retrieved December 27, 2023
from https://procedures-lww-com.ahs.idm.oclc.org/Inp/view. do?pld=6695604& hits=catheterization,cardiac& a=true¢rad=
falsedrq=cardiac%20catheterization, Lippincott Procedures. (2023b) Neurovascular assessment. Retrieved from https://

procedures-lww-com.ahs.idm.oclc.org/Inp/view.do?pld=4181558

An important role of nurses in post-procedural care is to
monitor for access-specific complications. Because retroper-
itoneal hemorrhage is a potential life-threatening complica-
tion that can occur with the transfemoral approach (Kwok
etal., 2018), nurses must be particularly diligent in assessing
for the signs and symptoms of this complication, including
back, flank, or abdominal pain, hypotension, tachycardia,
restlessness, and agitation (Then & Rankin, 2020). Nurses
must also be aware of the urgency in managing this complica-
tion, which includes notifying the provider and anticipating
administering IV fluids, stopping anticoagulant therapy, and
preparing the patient for diagnostic testing and/or further
intervention (Then & Rankin, 2020).

Likewise, nurses must be diligent in monitoring for com-
plications of the transradial approach, including signs of

radial artery occlusion (i.e., blanching, cramping, coolness,
pain, numbness, tingling, or an absent/diminished pulse in
the affected extremity; Julien, 2021), especially because ini-
tially it is often asymptomatic (Alkagiet et al., 2021; Avdikos
etal, 2017; Roy et al., 2022). Assessing for potential signs of
radial artery perforation including, coolness, cyanosis, pain,
and lost/weakened pulse distal to the insertion site in the
affected extremity (Julien, 2021) is also critically important
in patients who have undergone catheterization using the
transradial approach because it can lead to significant bleed-
ing, hematoma, and compartment syndrome (Alkagiet et al.,
2021; Roy et al., 2022; Sandoval et al., 2019).

Finally, standard discharge teaching for all cardiac cath-
eterization patients includes informing their physician if
they experience fever, new bleeding, swelling, increased
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tenderness, redness, or discharge at the catheterization site,
instructing them to manage bleeding by pressing their hand
firmly over the site and calling 911, and instructing them
to continue taking prescribed medications unless other-
wise indicated by their provider (Julien, 2021). However,
unique discharge instructions are also required for patients
who have undergone the procedure using the transfemoral
approach versus the transradial approach (Julien, 2021).
Patients who have undergone catheterization with the
transfemoral approach should be instructed to avoid strain-
ing during bowel movements for the first three to four days,
avoid strenuous activity (e.g., most sports, jogging, golfing,
etc.) for five days, and avoid heavy lifting (>10 Ibs) for the
first five to seven days after the procedure (Cleveland Clinic,
n.d.). Patients should also be instructed to avoid excessive
stair climbing (Julien, 2021); if necessary, patients can climb
stairs, but they should be instructed to do so slower than
usual (Cleveland Clinic, n.d.). Unique discharge instruc-
tions for transradial approach patients include instructing the

patient to avoid flexing, hyperflexing, or lying on the affected
arm for 24 hours, and not lifting anything heavier than S Ibs
for 48 hours post-catheterization (Julien, 2021). Addition-
ally, patients should avoid strenuous activity for two days
after the procedure (Cleveland Clinic, n.d.).

Conclusion

The development of the transradial approach to CA and
PCI has significantly improved patient outcomes by reduc-
ing the risk of vascular complications, major bleeding, and
mortality compared to the transfemoral approach. Although
these factors have contributed to a growing preference for
the default use of the transradial approach, the transfemo-
ral approach is still necessary in some cardiac catheteriza-
tion procedures. As both access sites are used for cardiac
catheterization, awareness of the advantages, disadvantages,
complications, and differences in nursing considerations of
each approach will enable nurses to provide optimal care to
patients undergoing cardiac catheterization procedures.
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