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Abstract
Background and objective
Transradial access (TRA) for interventional coronary procedures has now been widely accepted as the
preferred vascular site approach. The duration of post-procedure compression has been shown to be a
crucial factor and different hemostatic devices used in this regard have been compared. In this study, we
aimed to compare the post-procedure compression time, radial artery occlusion (RAO), hematoma, and
bleeding between the transradial (TR) band and AIR band for radial artery patency among patients
presenting at a tertiary care hospital.

Methodology
This observational study was conducted at the Department of Cardiology of Mohammed Bin Khalifa Bin
Sulman Al Khalifa Specialist Cardiac Centre, Awali, Bahrain from 06/03/2022 to 05/06/2022. The research
involved patients of either gender who had a positive Barbeau test (type A to C) and were receiving
percutaneous coronary intervention via a transradial route. Patients who underwent transradial coronary
intervention were classified into two separate groups, depending on whether an AIR band (group A) or a TR
band (group B) compression was used. Following coronary catheterization, radial hemostatic compression
devices were used. The results were documented both during and after the hemostatic compression. The data
were analyzed using IBM SPSS Statistics version 23 (IBM Corp., Armonk, NY).

Results
Of the total 100 patients included in the study, the majority were males (86%) and aged more than 50 years
(83%). AIR band was successfully removed in 32 patients (64%) in less than four hours, compared to the TR
band, which was removed in less than four hours in two patients (4%) only (p=0.001). The incidences of
bleeding (p=0.790) and RAO (p=0.495) were similar between the AIR band group and the TR band group.
Hematoma was not seen in any of the patients in either group.

Conclusion
AIR band was observed to be more efficacious in decreasing the radial artery compression time. However,
the difference in RAO was insignificant in the short term, and follow-up studies are required to see if the
AIR band is associated with any long-term benefits.
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Introduction
In the past few decades, transradial access (TRA) has been recognized as the optimum vascular site approach
for percutaneous coronary intervention or coronary angiography worldwide [1]. Campeau performed
coronary angiography with TRA in 1989, and Kiemeneij et al. described their radial percutaneous coronary
intervention experience in a study published in 1995 [2,3]. Many researchers have indicated that TRA is
associated with key benefits such as early ambulation, shorter hospital stay, lower procedural cost, as well as
patient satisfaction, preference, and prognosis [1,4-5].

One of the major drawbacks of the TRA approach is radial artery occlusion (RAO), which can be symptomatic
or asymptomatic [4,6]. The incidence of RAO reportedly ranges from 0.8% to 30% [6]. Factors like sheath size
and long hemostasis time are responsible for RAO [7]. By utilizing a smaller sheath size and a compression
device that shortens the time of hemostasis, RAO can be effectively prevented [6].
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Various compression hemostatic devices have been used and found to be effective and safe in attaining
hemostasis [1,4,8-9]. Terumo designed the TR band in Japan, and it is currently widely used in China to aid
with radial artery hemostasis following transradial procedures [9]. The radial artery is compressed and
hemostatic is attained by adding a certain amount of air into the TR band's balloon. With the variation in the
size of the wrists of patients, a fixed air volume may produce variable pressures on wrists, resulting in
ineffective compression [8,10].

The AIR band, on the other hand, is a recently developed radial compression device that aids in radial artery
hemostasis following a TRA procedure. It's a latex-free, 26-cm-long, self-adhesive wristband with a bulb and
clear window to help visualize the puncture site. The luer valve is linked to the clear fill tube's end, allowing
any standard syringe to be used to deflate and inflate the bulb with air to compress the radial puncture site.
AIR bands also provide superior patient comfort, and their adhesive nature ensures a secure fit around
patients' wrists, preventing dislocation and movement [11].

To the best of our knowledge, this is the first study to compare the efficacy of the TR band with that of the
AIR band. We have conducted this study to compare the post-procedure compression time, RAO, hematoma,
and bleeding between the TR band and AIR band in patients following TRA procedures.

Materials And Methods
This cohort study was conducted at the Department of Cardiology of Mohammed Bin Khalifa Bin Sulman Al
Khalifa Specialist Cardiac Centre, Awali, Bahrain from 06/03/2022 to 05/06/2022 after obtaining approval
from the Ethical Review Committee (No: CTD-ij-2021-0033 on March 06/2022). A sample size of 100
patients, with 49≈50 in each group, was estimated using statistics of moderate to severe pain in the TR band
as 22% [9] and in the new hemostatic compression device as 1.7% [9], with the power of test as 80%, and
95% confidence level. Patients undergoing percutaneous coronary intervention through transradial
approach of either gender with age ≥18 years having a positive Barbeau test (type A to C) [7] were included
in the study. Patients with bleeding diathesis or those on oral anticoagulation, those with acute infection,
mental disorder, hemorrhagic disease, thrombocytopenia, uremia, and patients who refused to give consent
were excluded from the study. A non-random consecutive sampling technique was applied for sample
selection. Informed consent was obtained from all the eligible patients prior to data collection. Two
independent parallel cohorts of patients who underwent transradial coronary intervention were included.
The selection of the cohort was based on the compression band that was applied: either the AIR band (group
A) or the TR band (group B). In the AIR band, 7 ml of air was inflated and in the TR band, 13-15 ml of air was
inflated as per manufacturer guidelines. These bands were applied after removing the sheaths without any
compression prior to placement. Patients in both groups were managed as per standard protocol in terms of
antiplatelet and anticoagulation. Following coronary catheterization, radial hemostatic compression devices
were used. The outcomes were documented both during and after the hemostatic compression. The outcome
measures were time from band placement to complete removal, RAO, hematoma, or bleeding. Patients'
baseline characteristics, demographic details, and contact information were also collected.

The data were analyzed using IBM SPSS Statistics version 23 (IBM Corp., Armonk, NY). Frequency and
percentage were used to present data related to age groups, gender, hypertension, obesity, diabetes mellitus,
smoking status, family history of ischemic heart disease, and outcomes. Chi-square/Fisher's exact test was
applied to compare age groups, gender, hypertension, obesity, diabetes mellitus, smoking status, family
history of ischemic heart disease, and outcomes between the TR band and AIR band. A p-value ≤0.05 was
considered statistically significant.

Results
Of the total 100 patients included in the study, the majority were males (86%) and aged more than 50 years
(83%). There was a significant difference in terms of age (p=0.003) and gender (p=0.021) between the
groups. Out of 100 patients, almost 64% were hypertensive, 53% were diabetic, 20% were obese, 12% were
smokers, and 19% had a family history of ischemic heart disease. The proportion of patients with
hypertension (p=0.001), diabetes (p=0.038), and family history of ischemic heart disease differed
significantly between groups. Group-wise baseline characteristics are displayed in Table 1.
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Variables Total (n=100), n (%) Group A (n=50), n (%) Group B (n=50), n (%) P-value

Age group, years     

≤50 17 (17%) 3 (6%) 14 (28%)
0.003*

>50 83 (83%) 47 (94%) 36 (72%)

Gender     

Male 86 (86%) 47 (94%) 39 (78%)
0.021*

Female 14 (14%) 3 (6%) 11 (22%)

Hypertension     

Yes 64 (64%) 41 (82%) 23 (46%)
0.001*

No 36 (36%) 9 (18%) 27 (54%)

Diabetes mellitus     

Yes 53 (53%) 33 (66%) 20 (40%)
0.009*

No 47 (47%) 17 (34%) 30 (60%)

Smoker     

Yes 12 (12%) 4 (8%) 8 (16%)
0.218

No 53 (88.3%) 46 (92%) 42 (84%)

Family history of ischemic heart disease     

Yes 19 (19%) 10 (20%) 3 (6%)
0.037*

No 81 (81%) 40 (80%) 47 (94%)

Obesity     

Yes 12 (20%) 9 (18%) 10 (20%)
0.799

No 48 (80%) 41 (82%) 40 (80%)

TABLE 1: Baseline characteristics of both groups of patients (n=100)
*Statistically significant

AIR band was successfully removed in 32 patients (64%) in less than four hours, compared to the TR band,
which was removed in less than four hours in two patients (4%) only (p=0.001). In 20% of the patients, the
AIR band was removed in four to five hours while it was removed in five to six hours in 16% of the patients.
In the TR band group, 56% of the patients had their bands removed in four to five hours and 40% had the
band removed in five to six hours. There was a significant difference in the time from band placement to
complete removal between the groups (p=0.001).

The incidence of bleeding was similar between the AIR band and TR band (18% vs. 16%, p=0.790). Hematoma
was not seen in any of the patients in either group. In the AIR band group, no incidence of RAO was
observed, while two incidences of RAO were observed in the TR band group. However, there was a
statistically insignificant difference in incidences of RAO between the groups (p=0.495) (Table 2).
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Variables Group A (n=50), n (%) Group B (n=50), n (%) P-value

Bleeding    

Yes 9 (18%) 8 (16%)
0.790

No 41 (82%) 42 (83.3%)

Hematoma    

Yes 0 0
N/A

No 50 (100%) 50 (100%)

RAO    

Yes 0 2 (4%)
0.495

No 30 (60%) 29 (58%)

TABLE 2: Comparison of outcomes between the groups (n=100)
RAO: radial artery occlusion

Discussion
After a percutaneous coronary intervention, many types of radial hemostatic compression devices have been
found to be efficacious, well-tolerated, and safe. Compression devices have been compared in the literature
for local vascular problems, hemostasis, and patient comfort [9,12-14]. The TR band keeps the radial artery
open during hemostasis, reducing the likelihood of RAO in the future, and it usually provides excellent
patient comfort. Compression devices have a transparent structure and are used for selective compression
and visual management of the radial artery in order to maintain patency and allow for blood to flow freely
[9,10]. Whereas, the AIR band, which aids in radial artery hemostasis following a TRA procedure, is a latex-
free, 26-cm-long, self-adhesive wrist band with a bulb and clear window to help visualize the puncture site.
AIR bands also provide excellent patient comfort, and their adhesive nature ensures a secure fit around
patients' wrists, preventing dislocation and movement [11].

The TR band has been found in numerous studies to be more effective in achieving hemostasis. The
incidence of hematoma or hemorrhage during TR band radial compression has been reported to be 14-26%
in the literature [10,15-17]. In the study by Wang et al., 14% of the patients had a hematoma in the TR band
group while 12% of the patients had a hematoma in the new compression device group. They suggested that
both compression devices were efficacious in attaining hemostasis. Rathore et al. evaluated the TR band and
Radistop compression devices and found that both groups were identical in terms of major and minor
hematoma (p>0.05) [10]. Malik et al. found that major and minor hematomas developed in 16% and 22%
respectively of patients with TR band application, while only 8% of the patients with Prelude SYNC DISTAL
radial compression device experienced complications. Thus, they concluded both techniques were
efficacious in attaining hemostasis with a negligible time difference between the groups [9]. In the current
study, both devices, i.e. AIR band and TR band, led to no cases of hematoma, with almost similar rates of
minor bleeding between the two groups (18% vs. 16%, p=0.790).

Pancholy et al. found that merely two hours of compression following the removal of the arterial sheath
significantly reduced the probability of RAO 24 hours later compared to six hours of compression (5.5% vs.
12%, p=0.025). Another randomized trial published in 2015 by Dharma et al. found that compression for
more than four hours increased the incidence of RAO compared to compression for less than four hours (OR:
3.11, 95% CI: 1.665.82, p=0.001) [18]. In the current study, we observed a significant decrease in
compression time with the AIR band as compared to the TR band. Almost 27% of patients had faster band
removal (i.e., in three hours), but in the TR band group, none of the patients had effective band removal in
three hours. Furthermore, RAO was found to be nonsignificantly associated with the type of band used for
radial artery compression up to 24 hours in the AIR band and TR band groups (0% vs. 4%, p=0.495). Thus,
shorter band removal time is not only important for patient ease or comfort, but also for a shorter hospital
stay, lower incidence of RAO, and patient satisfaction. Hence, the AIR band is safer, more reliable, and more
efficacious than the TR band in attaining patent hemostasis following radially accessed coronary
catheterization procedures as it enables a significant decrease in compression time, which may lead to
shorter nursing time and lower hospital expenses.

To the best of our knowledge, this is the first local observational study conducted to compare the post-
procedure compression time, RAO, hematoma, and bleeding between the TR band and AIR band for radial
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artery patency. However, our study was limited by its small sample size and the fact that it was conducted at
a single institute. Hence, our findings may not be generalizable to the wider population; nonetheless, we can
claim that the results favor the AIR band in terms of band removal time. We recommend large follow-up
studies so that findings broader enough to be generalizable to the wider population can be attained.

Conclusions
Based on our findings, the AIR band is more effective in reducing the radial artery compression time, but
both devices had insignificant differences between them in terms of RAO in the short term; follow-up
studies are required to see if the AIR band is associated with any long-term benefits. Hence, we recommend
that further follow-up and large-scale studies be conducted.

Additional Information
Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Ethical Committee at
Mohammed Bin Khalifa Bin Sulman Al Khalifa Specialist Cardiac Centre issued approval CTD-ij-2021-0033.
Animal subjects: All authors have confirmed that this study did not involve animal subjects or tissue.
Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared that they have
no financial relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

References
1. Aldoori JS, Mohammed AI: Transradial approach for coronary angiography and percutaneos coronary

intervention: personal experience. Egypt Heart J. 2019, 71:10. 10.1186/s43044-019-0006-2
2. Kiemeneij F, Laarman GJ: Transradial artery Palmaz-Schatz coronary stent implantation: results of a single-

center feasibility study. Am Heart J. 1995, 130:14-21. 10.1016/0002-8703(95)90229-5
3. Campeau L: Percutaneous radial artery approach for coronary angiography . Cathet Cardiovasc Diagn. 1989,

16:3-7. 10.1002/ccd.1810160103
4. Anjum I, Khan MA, Aadil M, Faraz A, Farooqui M, Hashmi A: Transradial vs. transfemoral approach in

cardiac catheterization: a literature review. Cureus. 2017, 9:e1309. 10.7759/cureus.1309
5. Kok MM, Weernink MG, von Birgelen C, Fens A, van der Heijden LC, van Til JA: Patient preference for radial

versus femoral vascular access for elective coronary procedures: the PREVAS study. Catheter Cardiovasc
Interv. 2018, 91:17-24. 10.1002/ccd.27039

6. Voon V, AyyazUlHaq M, Cahill C, et al.: Randomized study comparing incidence of radial artery occlusion
post-percutaneous coronary intervention between two conventional compression devices using a novel air-
inflation technique. World J Cardiol. 2017, 9:807-12. 10.4330/wjc.v9.i11.807

7. Jirous S, Bernat I, Slezak D, Miklik R, Rokyta R: Post-procedural radial artery occlusion and patency
detection using duplex ultrasound vs. the reverse Barbeau test. Eur Heart J Suppl. 2020, 22:F23-9.
10.1093/eurheartj/suaa095

8. Wang Y, Tang J, Ni J, Chen X, Zhang R: A comparative study of TR Band and a new hemostatic compression
device after transradial coronary catheterization. J Interv Med. 2018, 1:221-8. 10.19779/j.cnki.2096-
3602.2018.04.05

9. Malik J, Javed N, Naeem H: A comparative study of Terumo radial Band® and PreludeSYNC hemostasis
compression device after transradial coronary catheterization. Anatol J Cardiol. 2021, 25:402-6.
10.14744/AnatolJCardiol.2020.34694

10. Rathore S, Stables RH, Pauriah M, et al.: A randomized comparison of TR band and radistop hemostatic
compression devices after transradial coronary intervention. Catheter Cardiovasc Interv. 2010, 76:660-7.
10.1002/ccd.22615

11. LLC MC: AIR-BAND Radial Compression Device . (2013). Accessed: February 17, 2023:
https://www.medicaldesignandoutsourcing.com/air-band-radial-compression-device/.

12. Roberts JS, Niu J, Pastor-Cervantes JA: Comparison of hemostasis times with a kaolin-based hemostatic pad
(QuikClot Radial) vs mechanical compression (TR Band) following transradial access: a pilot prospective
study. J Invasive Cardiol. 2017, 29:328-34.

13. Wu B, Zhang R, Liang C, Zhang C, Qin G: Study on the safety of the new radial artery hemostasis device . J
Interv Cardiol. 2022, 2022:2345584. 10.1155/2022/2345584

14. Koutouzis MJ, Maniotis CD, Avdikos G, Tsoumeleas A, Andreou C, Kyriakides ZS: ULnar Artery Transient
Compression Facilitating Radial Artery Patent Hemostasis (ULTRA): a novel technique to reduce radial
artery occlusion after transradial coronary catheterization. J Invasive Cardiol. 2016, 28:451-4.

15. Cubero JM, Lombardo J, Pedrosa C, et al.: Radial compression guided by mean artery pressure versus
standard compression with a pneumatic device (RACOMAP). Catheter Cardiovasc Interv. 2009, 73:467-72.
10.1002/ccd.21900

16. Dai N, Xu DC, Hou L, Peng WH, Wei YD, Xu YW: A comparison of 2 devices for radial artery hemostasis
after transradial coronary intervention. J Cardiovasc Nurs. 2015, 30:192-6. 10.1097/JCN.0000000000000115

17. Córdova ES, Santos LR, Toebe D, Moraes MA, Souza EN: Incidence of hemorrhagic complications with use
of a radial compression device: a cohort study. Rev Esc Enferm USP. 2018, 52:e03410. 10.1590/S1980-
220X2017041003410

18. Dharma S, Kedev S, Patel T, Kiemeneij F, Gilchrist IC: A novel approach to reduce radial artery occlusion

2023 Bardooli et al. Cureus 15(2): e35129. DOI 10.7759/cureus.35129 5 of 6

https://dx.doi.org/10.1186/s43044-019-0006-2?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s43044-019-0006-2?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/0002-8703(95)90229-5?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/0002-8703(95)90229-5?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/ccd.1810160103?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/ccd.1810160103?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7759/cureus.1309?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7759/cureus.1309?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/ccd.27039?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/ccd.27039?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4330/wjc.v9.i11.807?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4330/wjc.v9.i11.807?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/eurheartj/suaa095?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/eurheartj/suaa095?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.19779/j.cnki.2096-3602.2018.04.05?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.19779/j.cnki.2096-3602.2018.04.05?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.14744/AnatolJCardiol.2020.34694?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.14744/AnatolJCardiol.2020.34694?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/ccd.22615?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/ccd.22615?utm_medium=email&utm_source=transaction
https://www.medicaldesignandoutsourcing.com/air-band-radial-compression-device/?utm_medium=email&utm_source=transaction
https://www.medicaldesignandoutsourcing.com/air-band-radial-compression-device/?utm_medium=email&utm_source=transaction
https://pubmed.ncbi.nlm.nih.gov/28809724/?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1155/2022/2345584?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1155/2022/2345584?utm_medium=email&utm_source=transaction
https://pubmed.ncbi.nlm.nih.gov/27529655/?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/ccd.21900?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/ccd.21900?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/JCN.0000000000000115?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/JCN.0000000000000115?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1590/S1980-220X2017041003410?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1590/S1980-220X2017041003410?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/ccd.25661?utm_medium=email&utm_source=transaction


after transradial catheterization: postprocedural/prehemostasis intra-arterial nitroglycerin. Catheter
Cardiovasc Interv. 2015, 85:818-25. 10.1002/ccd.25661

2023 Bardooli et al. Cureus 15(2): e35129. DOI 10.7759/cureus.35129 6 of 6

https://dx.doi.org/10.1002/ccd.25661?utm_medium=email&utm_source=transaction

	Do We Still Need to Assess Post-procedural Radial Artery Compression Time and Radial Artery Occlusion in Patients Who Undergo Transradial Coronary Intervention?
	Abstract
	Background and objective
	Methodology
	Results
	Conclusion

	Introduction
	Materials And Methods
	Results
	TABLE 1: Baseline characteristics of both groups of patients (n=100)
	TABLE 2: Comparison of outcomes between the groups (n=100)

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


