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Transradial access (TRA) for invasive 
cardiac catheterization procedures 

has increased over the last decade.1 Ac-
cording to the National Cardiovascular 
Data Registry, the practice of TRA for 
percutaneous coronary intervention pro-
cedures increased from 16.1% in 2012 
to 53.7% in 2021.2 Despite this rapid in-
crease in TRA utilization, the United States 
still lags behind other countries.3 Research 
has shown that use of radial access of-
fers earlier mobilization, less risk of 
kidney injury, decreased mortality, and 
shortened length of stay as compared to 
the transfemoral approach.4
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What has been your experience with intravascular lithotripsy (IVL) and the 
Shockwave C2+ catheter?

We have used Shockwave IVL since its com-
mercial launch in the United States, so we have a 
long experience with the use of IVL for calcium 
modification. The new C2+ IVL catheter offers 
fifty percent more pulses, for a total of 120, and 
these extra pulses often come in handy. Having 
40 extra pulses allows us to treat lesions that 
in the past might have been too diffuse or too 
long for single-catheter IVL use, and we also can 
use the extra pulses in the C2+ to treat lesions 
in more than one vessel. In multiple cases, 
we have now been able to use a single IVL catheter in two vessels or in lesions 
where we might have previously used atherectomy due to pulse limitations.

NEW TECHNOLOGY

Talking to TCT 2023’s Shark Tank 
(Innovation) Competition Winner: 
HeartPoint Global’s IntelliStent is 
an Adjustable, Multilumen Stent 
System for Pulmonary Hyperten-
sion in Congenital Heart Disease
CLD talks with Elena Amin, MBChB, pediatric interventional cardiologist at the 
University of California, San Francisco, and a member of HeartPoint Global’s 
Advisory Board, and HeartPoint Global Chairman and CEO Seth Bogner.
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However, with TRA, there is a risk for radial artery 
occlusion (RAO), at 7.7% within 24 hours and 5.8% 
through 30 days.5 RAO, which is typically asymptom-
atic, can be the result of acute arterial thrombosis 
caused by use of a large-size catheter, lack of pro-
cedural anticoagulation, and prolonged duration of 

radial compression after sheath removal.6,7 Among 
the various strategies used to prevent RAO, recent 
data suggest that shorter clamp time in conjunction 
with the patent hemostasis technique significantly 
reduces the incidence of RAO.6 Care needs to be taken 
to balance the extent of reduced clamp application to 

minimize RAO risk without compromising hemostasis.6

Advances in radial compression device (RCD) and 
clinical practice standards, based on the RAVE trial8 
at our institution, led to the implementation of a new 
standard of care in regard to achieving hemostasis 
in TRA patients for a select group of providers who 
adopted the change. Despite the RAVE trial results,8 
there was variation in removal methods based on 
provider preference and variations in the literature.9 
This prompted questions regarding best practice, 
safety, and efficacy for post-procedure care. 

At our institution, the RCD is applied in the cardiac 
catheterization lab, then the patient is immediately 
transferred to a nursing floor (outpatient or inpa-
tient, based on patient need) for RCD removal by 
trained nursing staff. 

Prior to the practice change, an RCD alone was 
applied to the transradial site after TRA (Figure 1A). 
The RCD was removed 1-2 hours post procedure 
with varying success rates on first attempt. At the 
ordered removal time, the band was removed over 
10-25 minutes based on the amount of air in the RCD. 
The nurse/cardiac procedure tech remained with 
the patient throughout the whole removal process. 

The new practice standard, as prescribed by the 
RAVE trial,8 combines a hemostasis pad (SoftSeal-STF 
[Chitogen]) with short-term use of a RCD to achieve 
hemostasis in a shorter period of time (Figure 1B). 
The RCD remains in place for 30 minutes and then 
all the air in the RCD is gradually removed over 5 
minutes, with the nurse/cardiac procedure tech 
staying with the patient throughout the process. 

The current literature supports the clinical ben-
efits of utilizing a hemostasis pad and RCD from 
the medical perspective,1,8 but a gap exists on how 
this change impacts post-procedure care outcomes, 
particularly RCD removal time, length of time to 
hemostasis, and time from procedure end to dis-
charge (LOS). Our study, in addition to evaluating 
the above metrics, evaluated the documentation of 
site assessments and complications between groups. 

Study Methods 
Design. A retrospective observational cohort design 

was utilized to compare post-procedure outcomes 
for patients treated with an RCD alone (designated 
as Time 1[T1]) to patients treated with the RCD 
and SoftSeal-STF (designated as Time 2 [T2]). 
The study was approved and deemed exempt by the 
organization Institutional Review Board.  

Setting and Sample. The sample included post ra-
dial access cardiac catheterization patients discharged 
the same day within a 40-bed same-day interventional 
procedure unit at a 938-bed quaternary medical center. 
During T1 (07/01/2021 – 12/31/2021), the radial band 
remained on the patient 1-2 hours, based on physician 
order. The RCD air was then removed at a rate of 5 
cc every 5 minutes. When all the air was removed, 
the band remained on for an additional 5 minutes, 
followed by application of gauze and a transparent 
dressing. In the T2 period (01/01/2022 – 06/30/22), a 
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Figure 1A-B.  (A) Radial band without hemostasis pad. (B) Radial band with hemostasis pad.
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SoftSeal-STF was applied with the radial band when 
the sheath was removed in the cath lab, with patients 
participating based on provider selection. The RCD 
remained on the patient for 30 minutes. All air was 
then removed gradually over 5 minutes. The band 
remained on without air for an additional 5 minutes, 
followed by application of gauze and a transparent 
dressing over the hemostasis pad. 

Routine clinical standards of care were provided 
to both groups. Patient data was collected passively 
once care had been completed, with no additional 
interventions or screenings. Patients were excluded 
if they were admitted to an inpatient unit, had a fem-
oral approach, had utilization of SoftSeal-STF and a 
radial band for other cardiac procedures, or required 
additional testing that prolonged normal discharge (ie, 
transesophageal echo, open heart surgery workup).

Procedures. Data were collected retrospectively from 
an electronic health record cardiac report that identi-
fied TRA patients who had cardiac catheterization/
possible angioplasty during the designated time 

Figure 2. T1 (blue, radial compression device [RCD] alone) and T2 (orange, RCD + SoftSeal-STF) outcomes.

Table 1. Demographics and sample comparisons.  RCD = radial compression device; RB = radial band; WDL = within designated limits 

Patient Characteristics Total Sample 
(n=176), n (%)

RCD only 
(n=88), n (%)

RCD + SoftSeal-STF  
(n=88), n (%) P-value

Gender

  Male 104 (59%) 52 (59.1%) 52 (59.1%)

  Female 72 (41%) 36 (40.9%) 36 (40.9%)

Diabetes 0.368

  Yes 40 (23%) 17 (19.3%) 23 (26.1%)

  No 136 (77%) 71 (80.7%) 65 (73.9)

Median age (range) 67 (36-90) 66.5 (36-89) 69 (43-90) 0.291

Median body mass index (range) 31.80 (18-65) 31.19 (18-65) 30.92 (18-43) 0.163

Systolic blood pressure 132 (90-188) 131 (90-188) 130 (92-177) 0.685

Diastolic blood pressure 71 (51-100) 69.5 (51-97) 70 (55-100) 0.571

Procedure 0.209

  Diagnostic 149 (85%) 78 (88.6%) 71 (80.7%)

  Percutaneous intervention 27 (15%) 10 (11.4%) 17 (19.3%)

Successful RB removal 1st attempt 0.692

  Yes 144 (82%) 71 (80.7%) 74 (84.1%)

  No 32 (18%) 17 (19.3%) 14 (15.9%)

Site assessment 0.533

  WDL 165 (94%) 84 (95.5%) 81 (92%)

  Ecchymosis 11 (6%) 4 (4.5%) 7 (8%)

Reverse Barbeau at discharge

  A: No dampening of pulse tracing 81 (46%) 46 (52%) 35 (40%)

  B: Slight dampening 68 (38%) 26 (30%) 42 (48%)

  C: Loss of pulse tracing followed by recovery 23 (13%) 12 (14%) 11 (12%)

  D: No recovery of pulse tracing within 2 minutes 0 (0%) 0 (0%) 0 (0%)
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frames. Additional care and demographic variables 
were manually extracted from the electronic health 
record by members of the research team and included 
age, gender, body mass index, successful radial band 
removal on first attempt, access site assessment, reverse 
Barbeau at discharge, blood pressure, and sheath size. 
For clinical care variables manually abstracted, interrater 
reliability between data collectors was Cohen Kappa = 1. 

Data management and analysis. Descriptive and 
inferential statistics were used to analyze the data 
using SPSS (Version 27). Sample characteristics 
were compared using independent sample t-tests 
for continuous variables and chi-square tests for 
categorical variables to evaluate if the samples were 
comparable. Mann-Whitney U, non-parametric 
testing, was used to test for differences between the 
T1 and T2 periods for radial band removal, time to 
hemostasis, and length of stay.

Results
Demographics for total sample and comparison 

by group are shown in Table 1. All patients had a 
6 French sheath and the TR Band (Terumo Inter-
ventional Systems) for their RCD. There were no 
differences between T1 and T2 period groups for all 
demographic variables. In T1, 88.6% (n=78) of cases 
were diagnostic catheterizations and 11.4% (n=10) 
were percutaneous intervention, with 79.5% (n=70) 
of the T1 group experiencing successful removal 
of the radial band on first attempt and 4.5% (n=4) 
with ecchymosis at the access site. In the T2 period, 
80.7% (n=71) were diagnostic procedures and 19.3% 
(n=17) were percutaneous interventions, with 84.1% 
(n=74) experiencing successful removal of the radial 
band on first attempt and 8% (n=7) with ecchymosis 
at the access site.  

Mann-Whitney U test revealed a significant differ-
ence in the amount of time spent for radial band 
removal between groups (P<.001), length of stay 
(P<.001), and time to hemostasis (P<.01) (Figure 2). 
In the T2 group where post-procedure patients had 
a RCD and SoftSeal-STF the overall median times 
for patients were lower, including for nursing time 
with patient during radial band removal, time to 
hemostasis, and length of stay. A chi-square test 
for independence with Yates’ continuity correc-
tion (X2 [1, n=176]=.388, P=.533) indicated no 
significant association between group and access 
site complications.  

The median time difference between groups was 
shorter in the T2 group (RCD and SoftSeal-STF) 
patients for radial band removal time (5 minutes), 
time to hemostasis (70 minutes), and length of stay 
(57 minutes) (Figure 2).

Discussion
While this is not the first study to demonstrate 

the positive impact of adding a hemostasis pad in 
addition to the use of a RCD,1,10 it has provided 
additional data to support a consistent method of 
RCD removal for our large, high-volume pre/post 

cardiac catheterization procedure care unit. Our 
study documented the value in time saved for both 
nursing staff and patients while maintaining patient 
safety. Time saved has been attributed to a poten-
tial nurse workload reduction, increased workflow 
efficiency, and bed flow availability. With our unit’s 
success, the method of adding a hemostasis pad 
in addition to the use of a RCD is also being used 
across the hospital on inpatient units. As the study 
results have been shared at cardiac-related meetings, 
future opportunities have been identified to support 
potential expansion of this technique to additional 
sites within our system.

Consistent use since implementation has continued 
to demonstrate favorable outcomes for our patient 
population. However, as Naranjo et al11 highlights, 
there is practice pattern variation in adoption of 
new percutaneous intervention techniques that can 
be affected by the patient, hospital, and operator. 
After the conclusion of the study, we extended the 
RCD plus SoftSeal-STF time to 60 minutes versus 
the study’s original 30 minutes, based on physician 
feedback and recommendations. 

Like most practice changes, adherence did not 
happen overnight. It is pertinent to mention that the 
Same Day Interventional Services (SDIS) CNS and the 
Cath Lab Educator played instrumental roles as experts 
to impact clinical practice change across all the units 
and disciplines. Together, they continually assessed 
implementation strategies to ensure key stakeholders 
had the education, data, and resources necessary to 
ensure success. Information about the new process was 
presented at multiple venues and in multiple formats 
at the site to encourage buy-in from key physician and 
nursing stakeholders, and continued throughout the 
implementation period. Collaboration and teamwork 
across all units and disciplines was required to make 
this practice change a success.

Limitations include the fact that this study took 
place at a single site and had a retrospective design. 
There was potential for selection bias based on pro-
viders’ adoption of a practice change. Lastly, data are 
based on electronic health record documentation. 

Conclusions and Implications
Post-procedure care for TRA with a RCD and Soft-

Seal-STF equates to post-procedure workload reduc-
tion, faster time to hemostasis, increased workflow 
efficiency, and decreased patient length of stay. This 
practice change has potential to positively influence 
both nurse and patient satisfaction. Future work is 
needed, with larger samples separating diagnostic 
and interventional TRA cases in order to determine if 
further differences exist. Additional opportunities to 
expand adoption of TRA also need to be explored. n
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