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Introduction
Over the years, the transradial approach 
has been considered as the default choice 
for cardiac catheterization because of 
the decreased access site complications, 
shorter hemostasis time, lower health‑care 
costs, and reduced mortality and adverse 
cardiac events. However, this approach 
is associated with complications such as 
hematoma, Arteriovenous  (AV) fistula, 
pseudoaneurysm, perforation, artery spasm, 
and occlusion.[1‑3] Coronary catheterization 
through the Distal Radial Artery  (DRA) 
has been recently proposed by Kiemeneij 
to overcome some drawbacks of radial 
artery cannulation.[4] Due to anatomical 
and physiological factors, catheterization 
through the DRA is preferred to the radial 
artery. In this method, the arm lies in a 
neutral position—no need to twist the 
wrist—which is comfortable for both the 
patient and the operator. Moreover, if 
serious complications such as occlusion 
occur in DRA catheterization, rich collateral 
blood circulation supplies the palmar 
branches.[5] Furthermore, in comparison to 
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Abstract
Background: Distal   Radial Artery (DRA) is a new arterial access for coronary catheterization. 
Assessment of the vascular complications of this new procedure is important in the provision of 
nursing care to cardiac patients. The aim of this study was the nursing assessment of vascular 
complications of DRA in angiography and angioplasty. Materials and Methods: This   qualitative 
longitudinal study was conducted on 315 consecutive patients who were candidates for coronary 
catheterization via DRA from 2017 to 2020 in three hospitals in Tehran, Iran. Patients who had 
palpable DRA and were capable and willing to consent to inclusion in the study were evaluated. 
Moreover, patients whose DRA access failed, and those who had previously undergone coronary 
artery bypass graft were excluded from the study. Vascular complications were assessed on the day 
of the procedure and about 1 month later. Results: After   the procedure, 29 cases of ecchymosis, 
8 cases of hematoma, and 1 case of arteriovenous fistula in the DRA were observed. We did not 
observe any major vascular complications. Conclusions: Nursing   assessment of the snuffbox area 
indicated that this approach is a safe and convenient technique for cardiac catheterization with few 
minor complications.
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the radial artery, DRA is finer and closer to 
the surface of the skin and is over a bony 
foundation. Therefore, it is easier to control 
the hemostasis of DRA.[6]

Since Kiemeneij’s paper was published 
in 2017, several other papers have been 
published in different countries describing 
the feasibility and safety of this approach. 
However, they indicated that some 
complications of DRA such as bleeding, 
hematoma, and occlusion should be 
considered.[3,6‑8] A systematic review of 19 
studies from 2017 to 2020 indicated that 
the success rate of cardiac intervention via 
DRA varied greatly and ranged from 70% 
to 100%, and most of the studies had a 
high success rate  (approximately 90%). In 
addition, the incidence of complications of 
DRA access such as hematoma  (0–16%), 
artery spasm  (0–16%), pain  (0–9%), 
bleeding (0–4.5%), and occlusion  (0–4%) 
varied and other complications like 
numbness, AV fistula, and arterial dissection 
was rare.[9] Although the complications of 
catheterization in coronary angiography 
and angioplasty are almost the same, the 
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prevalence of complications might be higher in angioplasty. 
This is due to the higher anticoagulant  (such as heparin) 
dose used, and longer hemostasis and compression time in 
angioplasty compared to angiography.[7]

One of the duties of nurses is to evaluate and control 
sheath removal complications in coronary patients. 
Nursing practice guidelines for the improvement of care 
for patients after coronary catheterization recommend 
that bleeding, hematoma, ecchymosis, pseudoaneurysm, 
swelling, peripheral pulses, capillary return, warmth, 
sensation, and color be controlled at regular intervals.[10] 
Little has been reported in the literature with regard to the 
timing of complications. The majority of complications 
will be mostly evident before the patient is discharged. 
However, some complications will be evident within a 
longer period after the procedure.[4,7] The aim of this study 
was the nursing assessment of vascular complications after 
sheath removal of a new atrial access  (DRA) on the day 
of angiography and angioplasty  (prior to discharge) and 
1 month after the procedure.

Materials and Methods
This qualitative longitudinal study was conducted from 
October 2017 to January 2020 on 315 consecutive coronary 
patients who had undergone coronary angiography or 
intervention via DRA in the catheterization laboratory 
and Cardiac Care Unit  (CCU) of Bahman super specialty 
hospital, Yas Hospital, and Jamaran Heart Hospital 
in Tehran, Iran. The sample size in each hospital was 
determined using the Krejcie and Morgan table. Written 
informed consent with a dedicated description including 
possible complications was obtained from all patients. 
Procedures were performed by one individual cardiologist 
operator with vast experience in radial access  (more than 
2000 radial procedures performed). The operator used 
DRA as the default access in procedures. Patients who had 
palpable DRA in the anatomical snuffbox of the hand and 
who were capable and willing to consent to inclusion in 
the study were evaluated. The failure rate of DRA access 
was about 10%. Patients whose DRA access failed were 
excluded from the study. Moreover, patients who had 
previously undergone coronary artery bypass graft were 
excluded from the study.

After completing the procedure, the sheet was removed 
immediately and compressive dressing with a small gauze 
plug was applied to hemostasis. For the first 15 min, two 
fingers were used to increase the area of the compression. 
Pulse oximetry was applied to control and monitor the 
pulls and oxygen for 2  h. Then, the compression was 
decreased and hemostasis was checked. If bleeding or 
oozing, or pain was reported by the patient, compression 
was maintained for a longer period of time. Prior to 
discharge, the patient’s access area was evaluated by 
nurses who had work experience in the CCU to assess the 
complications including AV fistula, hematoma, ecchymosis, 

massive bleeding, major adverse events, major neurological 
complications, and severe pain (using the Verbal Numerical 
Rating Scale). The nurses determined hematomas as mild 
or moderate if they were  ≤6  cm, and serious if  >6  cm.[1] 
They checked the arterial pulses of the arm to scan for any 
possible occlusion or insufficient blood circulation. They 
observed the arm to monitor any bleeding or oozing, or any 
soft‑tissue structures like pseudoaneurysms surrounding the 
vessel.

After each catheterization, the operator asked the patients 
to return 1  month later for follow‑up and medication 
adjustment. At that time, an experienced nurse reassessed 
the patient’s access area in terms of any complications.

Ethical considerations

The present research was approved by the Ethics Committee 
of the Shahid Beheshti University of Medical Sciences with 
the code of ethics IR.SBMU.PHARMACY.REC.1399.265. 
Written consent was obtained from all patients, and they 
were informed of the general objectives of the study and 
ensured the confidentiality of their information.

Results
The patients included 212 men  (67.30%) and 103 
women (32.69%) with an overall mean age of 62.39 (10.24) 
years (range: 32–90 years). The results showed that 74.90% 
of patients only underwent angiography and 25.10% of 
patients underwent intervention after angiography. The 
vascular complications after catheterization via DRA are 
listed in Table  1, and samples of catheterization via DRA 
are illustrated in Figure 1.

Discussion
One of the most significant findings of this study was the 
lack of occurrence of major complications such as massive 

Figure 1: Catheterization via the distal radial artery or snuffbox: (a) standard 
procedure of catheterization via DRA, (b) catheterization with hematoma 
complication,  (c) catheterization with AV fistula complication, and  (d) 
catheterization without any complications on the sheet removal day
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bleeding, severe hematoma, and intensive pain in the 
patients’ snuffbox area after angiography and angioplasty. 
Moreover, since minor complications occurred in a small 
percentage of patients, cardiac catheterization through the 
DRA can be considered as safe and satisfactory.

Considering the rate of ecchymosis  (9.20%) and 
hematoma  (2.53%) after catheterization via DRA prior to 
discharge, the findings of the present study were in line 
with that of the study conducted by Aoi et al.[7] In the study 
by Aoi et  al.,[7] hematoma was observed in only 7 out of 
202  patients  (3.5%). They also reported AV fistula in one 
patient. Similarly, in the research carried out by Mizuguchi 
et  al.,[11] hematoma occurred in only 10% of the patients. 
Regarding transradial access, Hadad et  al.[12] stated that 
hematoma formation at the site of transradial catheterization 
is common, with a reported incidence of 14%.

In the present study, after the procedure, DRA and radial 
artery pulses were palpable in all patients. However, since 
ultrasonography was not available for each patient, DRA 
occlusion could not be assessed. It is worth noting that 
DRA occlusion has been rarely reported; its incidence was 
reported as 0.0–5.2% in a review study of similar studies.[8] 
However, a meta‑analysis by Rashid et  al. showed that in 
catheterization via the radial artery, the incidence of radial 
artery occlusion was 7.7%.[13]

AV fistula formation after catheterization via the radial 
artery and DRA is a rare occurrence. Nevertheless, because 
of snuffbox anatomy, iatrogenic AV fistula formation in 
DRA access is likely more common compared to radial 
artery.[14] In our study, AV fistula was observed in only one 
patient, which closed after 30‑min manual compression 
with a gauze plug. In addition, the results of ultrasound 
sonography immediately after the procedure and 1 week later 
were reported as normal in this case. Although AV fistula 
formation was observed after angiography, the percentages 
of other complications like hematoma and ecchymosis were 
lower in angiography compared to angioplasty.

Based on the findings, 1  month after catheterization, few 
patients complained about minor pain and numbness in 

their hands. Although these complaints are not major 
complications, they should be considered by operators.

One limitation of the present study was the lack of a 
control group as only patients who had undergone coronary 
angiography or angioplasty via DRA were included. 
Furthermore, ultrasonography was not used to assess 
the incidence of artery occlusion after catheterization in 
patients.

Conclusion
DRA is a safe and convenient access for cardiac 
catheterization and thus is suggested as the default 
catheterization approach in order to help reduce the nursing 
workload.
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