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ABSTRACT

Background: The most common issue with transradial cardiac catheterization is radial artery vasospasm. The patient
experiences pain and discomfort as a result, the procedure is prolonged, and the interventionist may even be unable to
continue.

Aim: The aim of the study is to determine the effectiveness of Verapamil, a calcium channel blocker and nitrate, when used
together to prevent radial artery spasm during coronary angiographies.

Methods: This case control study was held in the Cardiology department of Qazi Hussain Ahmed Medical Complex, Nowshera
and Peoples University of Medical and Health Sciences for Women PUMHSW (SBA) Nawabshah for six-months duration from
July 2021 to December 2021 including 120 cardiac patients undergoing coronary angiography. The patients were selected by
non-probability sampling technique. Patients who were enrolled in the study provided written informed consent. Two groups of
patients—control (60) and experimental—were formed (60). Heparin/nitrate was administered to one group and labelled as a
control group, while heparin/nitrates/verapamil (a calcium channel blocker) was administered to the other group considered as
an experimental group. During the angiography procedure, the radial spasm, discomfort, and catheter resistance were assessed
in both groups. A predesigned questionnaire was used to collect all other demographic data and patient’s history. SPSS version
23.0 was used to collect and analyse the data.

Results: It was found that 68.3% of cardiac patients were over 50 years old, 41.7% of patients were female, and 58.3% of
patients were male. Verapamil, a calcium channel blocker, and nitrate did not significantly affect radial spasm, according to this
study with a p value of 0.762. According to the study, there was no obvious difference noted in radial spasm, outcome,
discomfort, catheter resistance, or procedure time when cases and controls were compared for various variables. However, the
test group have a 100% success rate of the procedure compared to the control group's 95%.

Conclusion: Verapamil, a calcium channel blocker when combined with nitrate did not significantly reduce radial spasm during
coronary angiography. The theory that calcium channel blockers could prevent radial artery spasm during angiography was
nullified. It is best to avoid the financial burden that comes with using calcium channel blockers and nitrate during coronary
angiography. Combining nitrate and calcium channel blocker (Verapamil) has no additional advantages.

Keywords: Angiography, catheterization, calcium channel blocker, radial spasm, nitrate, and verapamil are some of the related

terms.

INTRODUCTION

A brief and abrupt contraction of the radial artery known as a radial
artery spasm (RAS) is typically identified clinically and by an
angiographic technique during cardiac catheterization2. Clinicians
diagnose it as forearm pain that worsens when they move the
catheter, making it very challenging to manipulate the catheter.
Additionally, there is a decrease in arterial pressure and a loss of
pulse in the radial artery. A radial arteriogram is therefore obtained
in order to confirm radial artery spasm and correspondingly omit
vessel injury®. It is crucial to perform angiography because pain
may occasionally not be caused by a spasm but rather by coiling
or looping in the radial, subclavian, or brachial arteries, which
makes it difficult to move the catheter and the patient feels pain.
Small artery diameter, diabetes, advanced age, female gender,
lower BMI, and first attempt cannula placement failure all
contribute to radial artery spasm. Due to diverse definitions being
used, a lack of an objective evaluation method, the type of catheter
being used, and pre-medications, its incidence rate varies between
2 and 22%. Additionally, it has been suggested that a catheter's
length and coating may have an impact on the frequency of RAS*
5. The radial artery is chosen for intrusive monitoring of arterial
pressure because it has a lower risk of complications, is simple to
insert a cannula, and is easier to access. Radial artery spasm,
however, continues to be a significant issue with the transradial
technique for percutaneous coronary intervention. Although the
initial mechanism of RAS is still not fully understood, it is believed
that the process involves the activation of alpha-adrenergic
receptors found in smooth muscles®. The radial arteries contain a
large number of these alpha adrenoreceptors. Additionally, radial
arteries have a thicker muscular layer than peripheral arteries,
which makes them more prone to spasm. Therefore, it is essential

to stop the occurrence of RAS and the pain it causes. To prevent
RAS, a number of spasmolytic medications as well as a selection
of sheaths, guide wires, and catheters were considered. In terms
of methods and outcomes, these investigations were contradictory,
especially when it came to the frequency and severity of RAS.
Injections of vasodilators and lidocaine (nitroglycerine, calcium
channel blockers) into arteries, sympatholytic blocks, such as
brachial plexus block, and local warming are other methods used
to treat RAS’. The use of topical eutectic mixtures of prilocaine
(2.5%) and lidocaine (2.5%), or EMLA, prior to the start of
transradial coronary angiography can reduce discomfort and the
sympathetic response, but it fails to show a statistically significant
reduction in RAS, according to research by Yousuf et al®. RAS was
reported in 5-25% of patients, according to Ho et al study.
Additionally, it was stated that the use of pharmaceutical
substances like intra-arterial vasodilatory combinations could be
utilised to avoid RAS. However, verapamil should not be used for
this purpose due to its contraindications in bradycardia and severe
left ventricular dysfunction. The results of 19 studies by Engin E et
al were analyzed revealed that RAS occurred in 15.2% of
patients.® These outcomes were a little better than the others that
were given. Additionally, he claimed that using 1.25-5 mg of
verapamil along with 100-200 g of nitroglycerine could reduce
RAS by up to 4.1%. This combination is supported by the study of
DeBoard Z et al*°.

Various patients experience strong and diffuse spasms,
which are often transient and resolve spontaneously. However, the
right medication should be given before beginning the procedure.
After sheath insertion, medications that increase radial artery
diameter include verapamil and nitrates are given.!* The rate of
spasm is reduced when a small hydrophilic catheter, hydrophilic
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sheaths, a tapered dilator is used with limited handling and
minimum catheter exchange techniques. Verapamil can slow down
the rate at which calcium ions enter cells2. It is well known that
this process of calcium ion entrance within the cells plays a crucial
part in the contraction of the cardiac cell. Verapamil has been
proven to be an efficient spasmolytic in transradial cardiac
situations when combined with nitroglycerin. There are alternatives
to verapamil, phentolamine is one such alternative®®. It is a non-
selective alpha-adrenergic antagonist that competitively inhibits
both pre- and presynaptic adrenergic receptors, favoring
vasodilation and lowering peripheral resistance. The use of
phentolamine may prove to be a successful strategy because
alpha adrenergic receptors are thought to facilitate RAS.

This study aimed to determine if nitrate and calcium channel
blockers worked together effectively to prevent the onset of radial
artery spasm during coronary angiographies. RAS cause
discomfort and pain, which extends the time of the treatment.

METHODS

This case control study was held in the Cardiology department of
Qazi Hussain Ahmed Medical Complex, Nowshera and Peoples
University of Medical and Health Sciences for Women PUMHSW
(SBA) Nawabshah for six-months duration from July 2021 to
December 2021 including 120 cardiac patients undergoing
coronary angiography. The patients were selected by non-
probability sampling technique. Patients with recently diagnosed
cardiac issue were referred for an angiography were included in
the study, but patients who had already received treatment were
excluded. Patients who participated in the study received a brief
explanation about the study and were asked to sign written
informed permission forms. Two groups of patients—control (60)
and experimental—were formed (60). Heparin/nitrate was
administered to one group and labelled as a control group, while
heparin/nitrates/verapamil (a calcium channel blocker) was
administered to the other group considered as an experimental
group. A predesigned questionnaire was used to collect all other
demographic data and patient’s history. Heart blood vessels
imaging done with X-ray. The test was typically performed to find
blood flow restrictions towards the heart. The procedure of heart
catheterization includes a coronary angiography. Cardiac patients
were brought in for cardiac catheterization, which involved
threading a long, thin tube called a catheter into a blood vessel
toward the heart in the blocked artery or vein. Heart conditions
were both diagnosed and treated with a coronary angiography. In
this technique, patients' blood vessels are injected with dye that
can be visualized by an X-ray machine. The X-ray machine
quickly take the series of pictures of the blood vessels. During the
angiography procedure, the radial spasm, discomfort, and catheter
resistance were assessed in both groups.

The quantitative and qualitative variables. The mean,
standard deviation, confidence interval, and maximum and lowest
ranges were used to express the quantitative variables.
Frequencies were used to express the qualitative characteristics.
For each variable, the chi square and p value were calculated in
both groups. SPSS 23.0 was used to analyse the data.

RESULTS
The study included 120 cardiac patients who underwent coronary
angiography. Two groups of patients—control (60) and
experimental—were formed (60). Heparin/nitrate was administered
to one group and labelled as a control group, while
heparin/nitrates/verapamil (a calcium channel blocker) was
administered to the other group considered as an experimental
group. It was shown that 68.3% of cardiac patients were older than
50, with 41.7% of patients being female and 58.3% of patients
being male. It was shown that 30.8% of cardiac patients had
diabetes and 75% had hypertension (Table-1).

Verapamil, a calcium channel blocker, and nitrate did not
significantly affect radial spasm, according to this study with a p

value of 0.762. However, it was found that the majority of patients
who experienced pain during angiography did not also have radial
spasm, with a p value of 0.00, indicating that the cause of the pain
was not radial spasm. Results also demonstrated a significant
relationship (p value 0.00) between catheter resistance and radial
spasm (Table-2).

Table-1: shows the patients demographic features

Group F %
Heparin + nitrate+ Verapamil treated patients 60 50.0
(Experiment group)

Heparin + nitrate treated patients (control group) 60 50.0
Gender 70 58.3
Male

Female 50 41.7
Age 38 31.7
<50

>50 82 68.3
Previous M| 59 49.2
Angina 53 44.2
Echo findings 13 10.8
LV function

Normal 62 51.7
Impaired 45 37.5
Diabetes 37 30.8
Hypertension 70 75
Dyslipidemia 18 15
Social history

Nil 113 94.2
Smoking 5 4.2
Alcohol 2 1.7
Renal function 112 93.3
Normal

Impaired 8 6.7

Table-2: shows the Radial spasm comparison with respect to various
variables

Group Radial Spasm Chi Sq. P-value
Yes No
Cases 45 15 0.052 0.762
Control 38 22
IAge Group
< 50 29 9
> 50 62 20 0.392 0.627
Gender
Male 5 65
Female 3 A7 3.042 0.108
Hypertensive
\Yes 7 63
No 5 45 .067 0.953
Pain
\Yes 8 7
No 3 102 38.03 0.00
Catheter resistance
lYes 10 6
No 4 100 42.83 0.00
Out come
Successful 10 107
IAbondoned 2 1 13.86 0.00
Table-3: shows the comparison of Cases and Controls for successful
outcome
Experiment Group Control group P-value
Out come
Successful 60 (100) 57 (95) NC
Abandoned 0(0) 3(5)
Time taken by procedure (minutes)
5-10 mints 26 (43.3) 25 (41.6) 0.587
10-20 mints 29 (48.3) 32 (53.3)
20-30 5 (8.4) 3(5)

According to the study, there was no obvious difference
noted in radial spasm, outcome, discomfort, catheter resistance, or
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procedure time when cases and controls were compared for
various variables.

However, the test group have a 100% success rate of the
procedure compared to the control group's 95%.

DISCUSSION

The purpose of the study was to evaluate the effectiveness of the
calcium channel blocker (verapamil) in combination with nitrate in
preventing radial spasm during coronary angiography!>16, A
significant challenge during the angiography operation that causes
the patient pain and discomfort is radial spasm. During the
procedure, nitrate is frequently used as an anti-radial spasm agent.
Despite utilising nitrate, multiple incidents of radial spasm have
been documented’. Verapamil, a calcium channel blocker, when
used with nitrate during the angiography operation did not
significantly alter the outcomes. Verapamil does not increase the
antagonist effect against radial spasm, despite its relationship with
nitrate and the creation of temporary heart block'®°, In the current
study, it was discovered that male patients underwent angiography
more frequently than female patients. It was predetermined by a
study that compared the frequency of various cardiac procedures
done in men and women on a yearly basis. According to the study,
75% of angiography patients had hypertension. Patients with
hypertension experience heart complications and cardiac-related
disorders?. Due to catheter resistance and severe pain with a
substantial p value of 0.00, radial spasm was seen during cardiac
catheterization. It has already been established that radial spasm
and subsequent catheter resistance are related to catheter pain?-
22, The current study found no significant differences between the
test and control groups for radial spasm, pain, result, catheter
resistance, or procedure time. Another study revealed that the
effectiveness of verapamil and nitrate in the long-term therapy of
spasm is determined by the length of the treatment.

Due to a low budget and time frame, the study was only
conducted at one institute. It should be researched using a large
sample size and prolonged treatment. Despite these limitations,
the study clearly suggested against using verapamil with nitrate
during coronary angiography, while it might be an option in cases
of prolonged spasm therapy.

CONCLUSION

Use of Verapamil, a calcium channel blocker, in combination with
nitrate did not significantly reduce radial spasm during coronary
angiography. The theory that calcium channel blockers could
prevent radial artery spasm during angiography was nullified.
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