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Abstract: Purpose. This study aimed to evaluate the efficacy and safety of transradial (TR) access (MaLEl: Minimal
Arterial Access Lower Extremity Intervention) compared with transfemoral (TF) access in patients with peripheral arterial
disease (PAD). Methods. A retrospective, unmatched cohort study was conducted on patients with lower extremity
PAD, Rutherford classification category 2 through 6, who had at least 1 peripheral revascularization. The primary objective
was to compare clinical success with radial access to femoral access. Results. Ninety patients with Rutherford category
3 through 6 PAD underwent a peripheral revascularization. All procedures (n = 90) resulted in clinical success. For TR vs
TF access, average procedure time was 85.2 vs 84.5 minutes; average fluoroscopy time was 30.3 vs 29.4 minutes; and
median time to discharge was 6.6 vs 11.6 hours. One TF patient (3.7%) experienced an access site bleed (BARC Type 1).
TR access resulted in a procedure resource cost expenditure of $242.43 and a duration-of-stay savings of $1,116.14, for
a total cost-savings of $873.71 per procedure. Conclusion. In patients with severe PAD, a TR approach for peripheral
revascularizations is a comparative alternative to a TF approach.
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Background

Peripheral arterial disease (PAD) is a common progressive
condition affecting 8.5 million Americans over age 40, and
over 200 million people worldwide."? PAD results from ath-
erosclerosis and calcified plaque occlusions in the infrarenal ab-
dominal aorta and iliac and/or intra-inguinal arteries.” Health
implications of PAD stem from both its limb and cardiovascular
(CV) manifestations and is associated with a 5-year mortality
of 25%.' The limb manifestations of PAD induce considerable
suffering, and 10% to 20% of patients experience intermittent
claudication (an exertional leg pain that limits walking abil-
ity) and often, disability.* Due to the nature of the disease,
persistently decreased blood flow and tissue perfusion of the
lower extremities can lead to severe complications, such as
critical limb ischemia (CLI) and potentially amputation if left
untreated. Inaddition, polyvascular disease is prevalentin PAD,
and patients with PAD are at an elevated risk for CV events.>* A
meta analysis of over 48,000 participants showed an association
between PAD severity (determined by ankle-brachial index
[ABI]) and risk for myocardial infarction and ischemic stroke.
Patients with the lowest ABI values exhibited the most severe
limb complications and were at a 2-fold higher risk of death
and CV death at all ranges of the Framingham Risk Score.’
Furthermore, this risk is maintained in both symptomatic and
asymptomatic patients, making it crucial to optimize therapeu-
tic strategies to improve long-term outcomes.*> Patients with
severe PAD benefit from treatments that utilize risk factor-
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modifying approaches with pharmacologic interventions, as
well as revascularization, to prevent amputation.'” Various
peripheral revascularization methods, such as percutaneous
transluminal angioplasty, stenting, and atherectomy, are the
cornerstone procedures for treating PAD.”

Transfemoral access (TFA) has been the traditional mode
for peripheral interventions. When feasible, femoral access
provides relatively easy access and adequate platform length
for successful peripheral vascular interventions using currently
available sheaths, balloons, and catheters. However, due to an
increased risk for complications and extended length of stay
post revascularization, its use can be undesirable and costly
to patients. Therefore, considerations such as quality of life
and cost have become increasingly relevant in choosing be-
tween TFA and alternative revascularization access points,
such as transradial access (TR A) or transulnar with or without
transpedal access, defined as MALEI (minimal arterial access
lower extremity intervention).

Historically, TR A has been reserved for select patients with
narrowly defined characteristics, such as weight, height, and
presence of factors that limit TFA (eg, heavily calcified femo-
ral arteries or absence of femoral pulse) due to the concern
for serious complications.® Over the last decade, however,
TRA has emerged as a preferred route for coronary interven-
tions, with multiple studies showing its use to be safer and
cost-effective, with better patient satisfaction, when compared
with TFA.” Specifically, one meta-analysis that evaluated the
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efficacy of TRA in patients showed a 57% reduction in major
bleeds with TR A compared with TFA (P<.0001) for coronary
interventions.”'’ A decrease in hospital stay by 0.4 days was
also observed with TR A in this study, demonstrating early am-
bulation post coronary revascularization, which may shorten
hospital length of stay.'” Another study by Brueck et al in 512
patients demonstrated a decrease in access site vascular compli-
cations (pseudoaneurysms, hematomas, decreased hemoglobin
levels, and arteriovenous fistulas) with TRA compared with
TFA for coronary procedures (0.58% vs 3.71%, P<.0008).'"'?
Furthermore, the TRA platform provides an alternative ap-
proach for vascular interventions that exhibits positive data
in both hospital stay duration and the minimization of access
complications.”!

Despite the robust literature available supporting TR A feasi-
bility and safety compared with TFA for coronary procedures,
scant data are available regarding its use in peripheral percu-
taneous interventions. The major reason for the continued
paucity of such data was the lack of availability of longer
length sheaths. When considering the radial artery’s anatomic
location, distance and catheter accessibility to the periphery
are important factors that have limited TRA utilization. This
limiting factor is seen in practice where TR procedures have
been restricted to patients who are 185 cm or less in height. To
address this issue, Terumo Interventional Systems developed
2 sheaths for peripheral procedures: Glidesheath Slender and
Radial to Peripheral (R2P) Destination Slender." Glidesheath
Slender is a hydrophilic-coated introducer sheath that utilizes
a thin-wall technology, allowing the user to easily insert and
remove the sheath during peripheral procedures. The R2P
Destination Slender is a guiding sheath with a reduced outer
diameter and larger inner diameter. The R2P Destination
Slender has a hydrophilic coat that provides a smooth transi-
tion within the radial and, with a length of 119 c¢cm and 149
cm, is the ideal sheath for R2P procedures."

Overall, even though numerous studies have examined the
efficacy and safety of TRA vs TFA for cardiovascular revas-
cularization, the clinical success of peripheral vascular inter-
ventions remains ill-defined. Therefore, the aim of this study
is to directly evaluate the safety and efficacy of TRA with
or without transpedal access compared with TFA in MAaLEI
among patients with mild-to-severe PAD.

Methods

Study Design and Patient Population

This retrospective, unmatched, cohort, single-center chart review
study included a convenience sample of 90 distinct patients who under-
went one or more TR, TF, or transulnar peripheral revascularization
from 2017 to 2019. The study cohort consists of patients who were
age 18 or older with a diagnosis of lower extremity PAD secondary to
atherosclerosis, meeting Rutherford classification category 2 through
6. Patients who did not meet all eligibility criteria were identified
as ineligible for this study and were not included. The study
protocol wasapproved by the IntegR eview institutional review
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board, and a waiver of informed consent was granted as patient
data were reviewed and analyzed in a retrospective manner.
The study was conducted in accordance with Good Clinical
Practice; the United States Code of Federal R egulations, Title
21, Part 50 (21CFR50); and the study protocol.

Procedure Description

Once the access site was identified for the peripheral vascular
procedure, the artery was visualized under ultrasound guid-
ance to confirm it was clear of any proximal or distal stenosis
and to determine whether the size of the vessel was within
acceptable parameters. This was done by catheterization with
a 4 Fr catheter into the left brachial artery and angiography
to confirm the artery was not hypoplastic, anomalous takeoft,
and the other corresponding artery was widely patent. If ra-
dial arteries were less than 0.26 cm, an intervention was not
performed. Once confirmed, the local site was infiltrated with
2% lidocaine solution using ultrasound guidance. A 21-gauge
needle was then used to access the vessel using a modified
Seldinger technique to create an anterior wall puncture.

For radial/ulnar access, a 0.021" guidewire was introduced
into the radial/ulnar artery. Then either a 5 Fr or 4 Fr 10 cm
radial sheath was introduced into the radial artery, activating
its glide coating. A radial/ulnar cocktail was then administered,
which included 5000 units of heparin, 2.5 mg of verapamil,
and 200 pg of nitroglycerin diluted with 20 mL of blood.

Forfemoralaccess,a0.018" micro-guidewire was introduced
into the femoral artery, then either a 4 Fr, 5 Fr, or 6 Fr 10 cm
micropuncture sheath was introduced into the femoral artery.
An access site angiogram was then performed using contrast
injected in the hand; if the access site was acceptable, using a
0.035" J-tip guidewire, the micropuncture sheath was removed
and a 4 Fr or 5 Fr sheath was placed in the femoral artery.

The interventional cardiologist determined the method to
accomplish hemostasis post procedure by standard procedure
utilized at the hospital. Removal of 2 mL of air started 2 hours
after the sheath removal, continuing the removal of 2 mL of air
every 15 minutes until the band came off. This compression is
based off a new protocol now considered standard for deflation
of the TR band following coronary procedures via the radial
route via protocol 1, which removes 2 mL of air 1 hour after
sheath removal and continuing to remove 2 mL of air every
30 minutes; or protocol 2, which involves removing 4 mL of
air 2 hours after sheath removal, then 4 mL every 15 minutes.
The technique utilized is considered standard uniform method
for closure. The radial artery was not evaluated post procedure
except via pulse oximeter that was connected to the patient’s
index finger. No patient had ischemic complication of the hand.

Objectives and Outcomes

The primary objective of this study was to compare the clinical
success of peripheral revascularization with radial access with or
without pedal access to femoral access. The primaryoutcome
was clinical success defined by residual stenosis of less than
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Table 1. Demographic and Baseline Cl
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le 2. Revascularized Arteries.

Characteristic All Procedures  Transfemoral Transradial P_value
(n =90) (n=27) (n = 63)

Age (years) (7414?9%91 1?51) (65? 1'?5,)15;00.63) (7424.29%5; 1?3(; 0.2

Weight (ko) ?347'90%2239;0) (93?;0%2437320) ?412..20% 1107;0) 0.33

Height (cm) (1 1727'.20.i 1190;0) (1 164?7'.70? ;;:g (1 17~é)2'f10.i 11807..40) 0.79

Male 49 (54.4%) 13 (48.1%) 36 (57.1%) 0.49

Smoking status
18 (20.0%)

36 (40.0%)
36 (40.0%)

9 (33.3%)
8 (29.6%)
10 (87.0%)

Current smoker
Former smoker
Never smoker

9 (14.3%) 0.10
28 (44.4%)
26 (41.3%)

Glycemic status

Non-DM 46 (51.1%) 12 (44.4%) 34 (54.0%) 0.24
T1DM 4 (4.4%) 0 4 (6.3%)
T2DM 40 (44.4%) 15 (55.6%) 25 (39.7%)

History of HTN
No 2(2.6%) 1(3.7%) 1(1.6%) 0.51
Yes 88 (97.8%) 26 (96.3%) 62 (98.4%)

History of CAD
No 21 (23.3%) 7 (25.9%) 14 (22.2%) 0.78
Yes 69 (76.7%) 20 (74.1%) 49 (77.8%)

History of CAD procedure
No 48 (53.3%) 17 (63.0%) 31 (49.2%) 0.25
Yes 46 (46.7%) 10 (37.0%) 32 (50.8%)

Number of prior CAD procedures
1 27 (30.0%) 7 (25.9%) 20 (31.7%) 0.35
2 7 (7.8%) 2 (7.4%) 5(7.9%) .
3 3 (3.3%) 1 (3.7%) 2 (3.2%)
4 5 (5.6%) 0 5 (7.9%)

Rutherford classification
Category 3 36 (40.0%) 10 (37.0%) 26 (41.3%) 0.02
Category 4 14 (15.6%) 4 (14.8%) 10 (15.9%) ’
Category 5 17 (18.9%) 10 (37.0%) 7 (11.1%)
Category 6 23 (25.6%) 311.1%) 20 (31.7%)

Data are mean (SD), range (min, max) and count (%). Plus-minus values are means + SD.
Percentages (%) may not total 100 because of rounding. Abbreviations: CAD, coronary artery
disease; cm, centimeters; DM, diabetes mellitus; HTN, hypertension; kg, kilograms; max,
maximum; min, minimum; SD, standard deviation; T1DM, type 1 diabetes mellitus; T2DM, type
2 diabetes mellitus.

30% post peripheral revascularization in patients where radial
access with or without pedal access was utilized compared
with traditional femoral access. The secondary objective of this
study was to assess peripheral revascularizations through radial
access with or without pedal access compared with femoral
access with regards to procedure time, fluoroscopy time (FT),
time to discharge, complications (hematoma, pseudoaneurysm,
radial aneurysm, femoral aneurysm, asymptomatic radial artery
thrombosis, asymptomatic femoral artery thrombosis, retroperi-
toneal [RP] bleed, embolization, access site bleed, inability to
withdraw sheath, and perforation), and cost. The exploratory
objective of this study was to describe peripheral revascular-
izations through the ulnar access with or without pedal access
with regards to clinical success, procedure time, FT, time to
discharge, complications (hematomas, pseudoaneurysm, ulnar
aneurysm, asymptomatic ulnar artery thrombosis, RP bleed,
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All Procedures Transfemoral Transradial P-value
(n = 90) =27 (n = 63)

Commen 10 (11.1%) 2 (7.4%) 8(12.7%) 0.71
femoral artery
Anterior tibial 20 (22.2%) 8 (29.6%) 12 (19.0%) 0.28
artery
Superficial 59 (57.8%) 16 (59.3%) 36 (57.1%) 1.0
femoral artery
Peroneal 17 (18.9%) 5(18.5%) 12 (19.0%) 1.0
artery
Common iliac 14 (15.6%) 3011.1%) 11 (17.5%) 0.54
artery
Popliteal 25 (27.8%) 10 (37.0%) 15 (23.8%) 0.21
artery
Posterior tibial 10 (17.8%) 3U11.1%) 13 (20.6% 0.37

artery

Table 3. Time Outcomes per Procedure.

All Procedures Transfemoral Transradial Pvalue
(n =90) (n=27) (n = 63)
Total procedure time (minutes)
Mean 84.7 +42.4 85.2 + 40.2 84.5 + 43.7
Median (IQR) 75.0 (60.0, 100.0) = 75.0(55.0, 110.0) 75.0 (60.0, 95.0) 0.94
Range (min, max) (10.0, 240,0) (15.0, 180.0) (10.0, 240.0)
Total fluoroscopy time (minutes)
Mean 30.1 £17.3 29.4 £ 19.7 30.3+16.4
Median (IQR) 24.9 (16.6, 39.5) 21.9(15.0, 45.1) 25.7(17.9, 37.3) 0.81
Range (min, max) (6.7, 87.8) (6.7, 78.3) (9.5, 87.8)
Time to discharge (hr)
Mean 52.2 + 84.7 42.4 + 66.7 56.5 +91.4
Median (IQR) 9.6 (5.4, 54.3) 11.6 6.9, 28.3) 6.6 (5.3,72.8) 0.43
Range (min, max) (2.8, 402.0) (3.8, 253.2) (2.8, 402.0)

Plus-minus values are means + SD. Abbreviations: hr, hours; IQR, interquartile range; max,
maximum; min, minimum; SD, standard deviation.

embolization, access site bleed, inability to withdraw sheath,
and perforation). Bleeding was defined according to the Bleed-
ing Academic Research Consortium (BARC) classification.

Statistical Analysis

Patient characteristics were summarized through descriptive
statistics and compared by independent t-test and chi-square
test. For the primary analysis, success rates for each group
were calculated as the proportions meeting the clinical suc-
cess criteria. If the success rate in the TR group was greater
than the TF group, a formal non-inferiority test of the dif-
ference between the proportions with a margin of -0.05 was
conducted to test whether the TR access had a success rate
no worse than 5% below the TF access. Secondary outcomes
were compared through statistical tests that were appropriate
to the variable form. Specifically, procedure time and FT were
compared through independent t-test for normally distributed
data, or otherwise, non-parametric tests were used (eg, rank-
sum test). Time to discharge was compared through the Cox
proportional hazards regression model with verification of the
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Category 3 Category 4 Category 5 Category 6
Rutherford e ey eIy IR
Category TFA (n = 10) TRA (n = 26) TFA (n = 4) TRA (n = 10) TFA (n = 10) TRA (n =7) TFA (n = 3) TRA (n = 20)
Total procedure time (minutes)
Mean 59.5 64.2 67.5 83.5 107.0 85.7 121.7 110.9
Median (IQR) 60.0 62.5 70.0 87.5 115.0 90.0 110.0 90.0
Range (min, max) | (15.0, 90.0) (10.0, 140.0) (55.0, 75.0) (40.0, 120.0) (50.0, 180.0) (25.0, 160.0) (100.0, 155.0) (55.0, 240.0)
Total fluoroscopy time (minutes)
Mean 15.6 20.9 24.0 36.3 43.1 29.6 37.3 40.0
Median (IQR) 14.7 18.6 16.6 37.0 46.1 24.1 39.5 36.4
Range (min, max) (6.7, 23.3) (9.5, 46.9) (15.0, 47.7) (18.1, 50.5) (15.0, 78.3) (14.8, 67.9) (29.2, 43.1) (17.2, 87.8)
Time to discharge (hr)
Mean 9.1 5.2 13.0 47.8 79.1 96.5 70.2 113.4
Median (IQR) 7.4 5.4 1.6 17.4 271 1.3 51.7 88.8
Remg @i, md) | @6, 2243 @g, 7.0 “a, 250 (4.4,316.0) (5.0, 253.2) (4.9, 402.0) (7.7,151.3) (5.9,342.2)

Abbreviations: hr, hour; IQR, interquartile range; max, maximum; min, minimum; PAD, peripheral arterial disease; TFA, transfemoral access; TRA, transradial access.

proportional hazard assumption. Incident complications were
compared through chi-square test, and costs were adjusted
for inflation to 2019 dollars and compared between groups.

This study included a convenience sample of all patients
meeting the study criteria. Therefore, no formal sample size
determination was undertaken. If the data appeared to support
a test for non-inferiority, success rates for non-inferiority were
tested. Otherwise, only eventrates were reported without formal
statistical comparison. Using a margin of -0.05 (ie, TR A success
rate no lower than 5% below TFA), a test for non-inferiority of
the difference between the 2 proportions would have more than
80% power to reject a false null hypothesis, if the success rate
was 95% with TF procedures and the success rate was 100% in
the TR access procedure, assuming a one-sided alpha of 0.025.
Under similar assumptions, in the case where the success rate
was 90% with TF procedures, a test for non-inferiority would
have approximately 80% power to reject a false null hypothesis
if the success rate with TR procedures was 98%.

Results

This study included 90 procedures that had well-balanced base-
line patient characteristics between groups (female 49.6%, male
54.4%) with a mean age of 71.5 £10.1 years and a mean height of
170 cm (Table 1). Glycemic status was not significantly different
between the groups, with 51.1% (n = 46) of patients non-diabetic;
4.4% (n = 4) type 1 diabetics; and 44.4% (n = 40) type 2 diabet-
ics. At the time of the procedure, 97.8% (n = 88) had a history
of hypertension and 76.7% (n = 69) had a history of coronary
artery disease. TRA composed 70% (n = 63) of the cases, with a
baseline Rutherford classification distribution of 41.3% category
3,15.9% category 4, 11.1% category 5, and 31.7% category 6. TFA
composed 30% (n = 27) of the cases with a baseline Rutherford
classification distribution of 37% category 2, 14.8% category 4,
37% category 5, and 11.1% category 6. All femoral and radial
procedures were performed by the same operator.

For our studies’ primary and secondary objectives, all procedures
(n = 90; 100%) resulted in clinical success; only 1 complica-

Table 5. Time Outcomes for All Vessels and Number of

Vessels Revascularized per Procedure.

Time per Number of Vessels
Revascularized per

Procedure

Total procedure time (min)

All revascularizations

1 vessel revascularized
2 vessels revascularized
3 vessels revascularized
4 vessels revascularized
5 vessels revascularized

Total fluoroscopy time (min)

Al revascularizations

1 vessel revascularized
2 vessels revascularized
3 vessels revascularized
4 vessels revascularized
5 vessels revascularized

Time to discharge (hr)

All revascularizations

1 vessel revascularized
2 vessels revascularized
3 vessels revascularized
4 vessels revascularized
5 vessels revascularized

TFA

85.2 + 40.2 (15.0, 110.0)

64.5 + 33.4 (15.0, 140.0);
78.2 + 24.6 (50.0, 125.0)

132.5 + 39.1 (75.0, 180.0)
0

0

29.4+19.7 (6.7, 78.3)
17.8 +11.2(6.7, 47.3)
27.0 + 13.5(13.4, 47.7)
51.3 +21.5(23.4,78.3)
0

0

42.4 + 66.7 (3.8, 253.2)
32.9+65.2(3.8,217.2)
55.9 + 83.8 (4.3, 253.2)
33.5 +28.2 (6.9, 80.3)
0

0

TRA

84.5 + 43.7 (10.0, 240.0)
62.1 +27.6 (10.0, 110.0)
91.6 + 48.5 (40.0, 225.0)
86.7 + 25.2 (60.0, 140.0)
115.8 + 41.0 (73.0, 160.0)
240

30.3 + 16.4 (9.5, 87.8)
21.9 +11.7 (9.5, 49.6)
30.9+15.4(16.2, 87.8)
30.7 + 11.1 (14.5, 50.5)
64.5 + 11.2(48.2, 73.5)
55.2

56.6 + 91.4 (2.8, 402.0)
12.7 +20.7 (2.8, 74.7)
49.0 + 80.8 (3.6, 316.0)
98.6 + 136.5 (4.6, 402.0)
141.6 + 28.7 (103.0, 172.3)
167.5

Data are mean and range values (minimum, maximum). Plus-minus values are means + SD. All

vessel revascularizations: TFA n = 27, TRA n = 63; 1 vessel revascularized TFAn = 10, TRAn =
21; 2 vessels revascularized TFA n = 11, TRA n = 22; 3 vessels revascularized TFAn = 6, TRAn
= 15; 4 vessels revascularized TRA n = 4; 5 vessels revascularized TRA n = 1. Abbreviations: hr,
hours; min, minutes; SD, standard deviation; TFA, transfemoral access; TRA, transradial access.

tion was noted in the TFA group, which was a BARC type
1 access site bleed that did not require blood transfusion. The
vessels treated across all procedures (TR A and TFA) were com-
mon femoral artery (n = 10), anterior tibial artery (n = 20),
superficial femoral artery (n = 52), peroneal artery (n = 17),
common iliac artery (n = 14), popliteal artery (n = 25), and
posterior tibial artery (n = 16) (Table 2). Time outcomes are
detailed in Table 3.

Procedural time outcomes were comparable between both
the TRA and TFA groups, with a mean total procedure time
of 84.5 minutes vs 85.2 minutes, P=.94; mean total FT of 30.3
minutes vs 29.4 minutes, P=.81; and median time to discharge

of' 6.6 hours vs 11.6 hours, P=.43, respectively. There was some
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heterogeneity for disease severity relative to time outcomes
(Table 4), and a notable numerical difference was seen between
TRA and TFA in category 5, with a mean total procedure
time of 85.7 minutes vs 107 minutes; a mean total FT of 29.6
minutes vs 43.1 minutes; and a median time to discharge of
11.3 hours vs 27.1 hours, respectively. In addition, the TRA
group included patients who underwent revascularization of 4
and 5 vessels per procedure compared with none in the TFA
group (Table 5). Stent placement occurred in a total of 24
patients (TRA n = 17, TFA n = 7). Exploratory outcomes are
detailed in Table 6. When compared with TFA, TRA resulted
in a procedure resource cost expenditure of $242.43 and a
duration-of-stay savings of $1,116.14, for a total cost savings
of $873.71 per procedure.

Discussion

Radial artery access has often been avoided because of con-
cerns of severe complications, such as hand ischemia or hand
amputation.® These feared complications are due to radial artery
occlusion, which has been shown to be strongly correlated to
sheath size.” Also, radial access has been traditionally reserved
for a narrowly defined patient population based on estimated
radial artery size and patient demographics. In our set of cases
patients taller than 185 cm were included, and our data sug-
gest that these concerns may be overstated. This is due to the
use of Terumo’s advanced peripheral sheath platforms, which
eliminate these potential problems and broaden the applicability
of TR from its typical patient population. Other studies exist
within the cardiology literature that provide further supporting
evidence. One study of 90 patients evaluated the safety and
feasibility of TRA in peripheral endovascular procedures.” A
clinical success rate of 100% was achieved, and radial artery
site-related complications occurred only in 3 cases (3.2%) that
were deemed minor hematomas requiring no treatment.® It
should be recognized that the TRA approach has some limita-
tions and contraindications. In cardiac catheterization, 10% to
23% of patients do not qualify for TRA due to an abnormal
Allen’s test and a risk for hand ischemia.® In addition, patients
who require larger catheters for coronary interventions or a
balloon pump cannot undergo the TRA approach.¢

Despite the known benefits of TR A for coronary procedures,
interventional cardiologists’ preference of access site selection
may be influenced by perceived increased FT related to person-
nel training requirements and an extended learning curve. One
small study that evaluated FT in 358 patients noted that TRA
was associated with longer FT. After an average of 50 percu-
taneous coronary intervention (PCI) cases, however, there was
a discernible improvement in total FT efficiency comparable
with TFA FT." Our study demonstrated similar time outcomes
between both approaches (TR A and TFA) with no statistically
significant difference in total FT. There also was a statistically
significant difference in disease severity between groups, with
more patients with severe disease undergoing TRA vessel re-
vascularization than TFA. This is reflective in our data, where
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Table 6. Exploratory Outcomes.

Transulnar (n = 3)

Procedure success 3 (100%)
Total procedure time (minutes)

Mean 98.3 £ 63.3
Median (IQR) 75.0 (50.0, 170.0)
Range (min, max) (50.0, 170.0)
Total fluoroscopy time (minutes)

Mean 327 £21.7
Median (IQR) 33.3(10.7, 54.00
Range (min, max) (10.7, 54.0)
Time to discharge (hr)

Mean 114.9 + 138.0
Median (IQR) 74.9 (1.4, 268.5)
Range (min, max) (1.4, 268.5)

Plus-minus values are means + SD. Abbreviations: hr, hour; IQR, interquartile range; max,
maximum; min, minimum; SD, standard deviation.

TRA time outcomes included patients with 4 and 5 vessels
revascularized per procedure, likely due to a worse PAD dis-
ease category. Because procedure time duration increases with
respect to the number of vessels revascularized, the lack of a
comparable number of vessels revascularized between groups
may underestimate TFA time outcomes and suggest a difference
in overall time outcomes between groups in favor of TRA."

It should be noted that in this study, the interventional car-
diologist’s institution considered TR A as the first-line approach
and reserved TFA as a last resort, resulting in the rationale
of selecting TRA over TFA to perform a peripheral orbital
atherectomy (POA). This algorithm was reflective in our re-
sults, with a notable procedure number difference between
TRA and TFA, and a wide variety of patient demographics
(weight, height, body mass index, and age) observed. In addi-
tion, the institution had the R2P Destination Sheath and the
Diamondback 360 POA system (Cardiovascular Systems, Inc.)
readily available, allowing the interventional cardiologist to
perform orbital atherectomies on a range of patients and not
be restricted due to equipment.

Due to the retrospective nature of the study, one limitation of
the study is that the patient-specific factors used for determining
access site selection are unknown. In addition, many assump-
tions were made regarding direct costs. Monetary amounts for
procedure resources were calculated from the center’s February
2020 Charge Description Master, and the ultrasound and angio-
gram test duration were assumed to be equivalent regardless of
the accesssite and disease severity. In addition, the Diamondback
360 device utilized in atherectomies was assumed to be the same
regardless of access site and had a cost of $14,213.25. Also, cath
lab costs were tabulated for procedure time and the cardiovascular
unit costs were accounted as the patient’s location post proce-
dure. The cost for total hospitalization duration was calculated
separately from procedural equipment cost, and the difference
was taken to determine cost savings. The cost savings seen in
our study is not all-inclusive, and further evaluation is needed.
In addition, many patients presented with other complications,
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which likely influenced their duration of hospitalization and
time to discharge post procedure. However, it should be noted
that cost savings seen in our study of $873.71 per procedure is
comparable to the EASY study, which included 1005 patients
who underwent radial coronary PCI and showed a savings of
around $1,000 per procedure.”

An additional limitation in our study was that not all patients
were evaluated post procedure and not all were followed up
within 30 days. In addition, for our primary endpoint, sedation
time was used as a marker for procedure time and if sedation
time was not recorded, total service time was used in its place.
This may overestimate the total procedure time, and despite
both groups exhibiting similar time results, future studies are
needed to evaluate TR A’s procedural time and associated direct
costs to support its cost-savings potential. Our study provides
data to support TRA use in MALEI among patients with PAD
no matter the baseline patient demographic characteristics.

Conclusion

Patients who underwent TRA peripheral revascularization,
when compared with TFA, had a similar clinical success rate
with no incidence of complications. This is consistent with
the low complication rates shown in studies that investigate
the efficacy of TRA for coronary procedures. Our results sug-
gest that using a MALEI approach with TRA is a comparative
alternative to TFA in patients with mild-to-severe PAD and
demonstrate that its utilization has similar efficacy and safety
for successful peripheral revascularizations. ll

Disclosure: The authors have completed and returned the ICMJE
Form for Disclosure of Potential Conflicts of Interest. The authors
report no conflicts of interest regarding the content herein.

Manuscript accepted October 8, 2021.

Address for correspondence: Rebecca F. Goldfaden, PharmD, East
Coast Institute for Research, 3550 University Blvd. South, Suite
101, Jacksonville, FL 32216. Email: rg@eastcoastresearch.net

REFERENCES

1. Hussain MA, AlI-Omran MMM, Creager MA, Anand SS,Verma
S, Bhatt DL. Antithrombotic therapy for peripheral artery dis-
ease; recent advances. J Am Coll Cardiol. 2018;71:2450-2467.

2. Sampson UKA, Fowkes FGR, McDermott MM, et al. Global
and regional burden of death and disability from peripheral
artery disease: 21 world regions, 1990 to 2010. Glob Heart.
2014;9:145-158.

3. Ouriel K. Peripheral arterial disease. Lancet. 2001;358:1257-1264.

4. Hamburg NM, Creager MA. Pathophysiology of intermittent
claudication in peripheral artery disease. Circ J. 2017;81:281-289.

5. Ankle Brachial Index Collaboration; Fowkes FGR, Murray GD,
et al. Ankle brachial index combined with Framingham Risk
Score to predict cardiovascular events and mortality: a meta-
analysis. JAMA. 2008;300:197-208.

Vascular Disease Management® Volume 18, No. 10, October 2021

10.

11.

12.

13.

14.

15.

Coscas R, de Blic R, Capdevila C, Javerliat I, Goéau-Brissonniere
O, Coggia M. Percutaneous radial access for peripheral translu-
minal angioplasty. J Vasc Surg. 2015;61:463-468.

Saqib Z, Singh K, Juneja A, Schor J, Deitch J. Safety and fea-
sibility of transradial access for noncoronary and peripheral
vascular interventions. Ann Vasc Surg. 2018;53:255-261.

Kumar AJ, Jones LE, Kollmeyer KR, et al. Radial artery

access for peripheral endovascular procedures. J Vasc Surg.
2017;66:820-825.

Jolly SS, Shoaib A, Hamon M, Yusuf S, Mehta SR. Radial versus
femoral access for coronary angiography or intervention and
the impact on major bleeding and ischemic events: a system-
atic review and meta-analysis of randomized trials. Am Heart J.
2009;157:132-140.

KaneiY, Kwan T, Nakra NC, et al. Transradial cardiac catheter-
ization: a review of access site complications. Catheter Cardiovasc
Interv. 2011;78:840-846.

Brueck M, Bandorski D, Kramer W, Wieczorek M, Holtgen R,
Tillmanns H. A randomized comparison of transradial versus
transtemoral approach for coronary angiography and angio-
plasty. JACC Cardiovasc Interv. 2009;2:1047-1054.

Terumo Interventional Systems. Radial to Peripheral (R2P)
Portfolio. Accessed March 10, 2019. http://www.terumois.
com/proceduralsolutions/radial-to-peripheral-portfolio/r2p-
portfolio.html.

Bundhun PK, Soogund MZS, Huang W-Q. Same day discharge
versus overnight stay in the hospital following percutaneous
coronary intervention in patients with stable coronary artery
disease: a systematic review and meta-analysis of randomized
controlled trials. PLoS One. 2017;12: e0169807.

Huyut MA,Yama¢ AH. Comparison of the transradial and
transfemoral approach in treatment of chronic total occlu-
sions with similar lesion characteristics. Anatol J Cardiol.
2018;19:319-325.

Jaft MR, Cahill KE,Yu AP, Birnbaum HG, Engelhart LM.
Clinical outcomes and medical care costs among Medicare
beneficiaries receiving therapy for peripheral arterial disease.
Ann Vasc Surg. 2010;24:577-587.

E183





