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NITROGLYCERIN PLUS VERAPAMIL VERSUS
NITROGLYCERIN ALONE FOR SPASM PROPHYLAXIS
WITH TRANSRADIAL APPROACH
FAZAL-UR-REHMAN,1 MUJEEBULLAH TAREEN,2 TAHIR SAGHIR,3 S.M. AFAQUE4
Objectives: The aim of this study was to compare
the efficacy of nitroglycerin and diltiazem versus
nitroglycerin alone in preventing radial artery
spasm (RAS) during transradial coronary
procedures.
Background: Spasm after transradial access
decreases procedural success. Multiple spasmolytics
are used to prevent spasm. Individual efficacy of
these agents is not conclusively established.
Place & Duration of Study: This was conducted in
National Institute of Cardiovascular Diseases
(NICVD) 1st January 2012 to 31 December 2012.
Methods: Two hundred patients undergoing
coronary procedures through radial artery were
enrolled and divided into two groups of 100 patients
each. Patients in Group A received 200ug
nitroglycerin plus 2.5 mg verapamil intra-arterially,
and group B patients received 200ug nitroglycerin
plus placebo (saline). Blood pressure (BP) and heart
rate (HR) were recorded at baseline and for 5
minutes after cocktail was given. Clinical signs of
RAS, such as pain and resistance during catheter

INTRODUCTION
The use of the transradial approach (TRA) for
coronary intervention has increases tremendously
over the past 5 years worldwide. It has been shown
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maneuver, were recorded in both groups during the
procedure.
Results: Systolic and diastolic BP decreased
significantly in Group A compared to Group B after
cocktail was given (P<.001 and P<.022, respectively).
There was no significant changes of HR in either
group. There was no significant difference in the
incidence of clinical RAS between Group A
(verapamil plus nitroglycerin) versus Group B
(nitroglycerin alone) (5% vs 7%; p=1.000).
Furthermore, we found higher incidence of local
burning pain in the forearm in patients that receive
intra-arterial verapamil plus nitroglycerin
compared to nitroglycerin alone (21% vs 9%;
P=.041).
Conclusion: Verapamil pus nitroglycerin showed no
advantage compared to nitroglycerin alone in
prevention of RAS in transradial approach.
Key words: radial artery spasm, spasmolytic,
nitroglycerin, verapamil.
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that TRA has become popular due to its lower
vascular complication rates, reduced procedural
costs, earlier patient mobilization, and equivalent
procedural success. TRA has been shown to lower
mortality in acute ST-segment elevation infarction
patients.
The most common complication of TRA is
radial artery spasm (RAS), which can lead to
serious complications and is a predictor of
procedural failure. Therefore, spasmolytic cocktail
is needed to prevent RAS during coronary
procedures in TRA. In clinical practice, RAS is
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manifested by resistance during manipulation of
intra-arterial equipment and by patient reporting
pain in the forearm. RAS is observed more
frequently during the early phase of operator
learning curve, partly because of longer procedure
duration, as well as patient and operator
apprehension. Experienced operators report a low
incidence of manifest RAS.
The most commonly used vasodilator cocktail
consists of nitroglycerin and calcium-channel
blocker. There is uncertainty whether combination
pharmacotherapy (calcium-channel blocker plus
nitroglycerin) might have an advantage over single
agent (nitroglycerin alone) in preventing RAS.
Furthermore, verapamil has been known to cause
an uncomfortable burning sensation in the
forearm. The aim of this study was to compare the
efficacy of nitroglycerin and verapamil versus
nitroglycerin along in preventing RAS during
transradial coronary procedures.

METHODS:
This study was designed as a single-center,
prospective, randomized, placebo-controlled trail.
Two hundred patients were included in the study.
(100 patients for each group). The operators and
personnel were blinded to the treatment
assignment.
All eligible patients were assigned to receive
200 ug nitroglycerin plus 2.5 mg verapamil
(Group A) or 200 ug nitroglycerin plus placebo
(Group B). All drugs were given intra-arterially
through the radial sheath. The study protocol was
approved by the local ethics committee with all
patients provided written informed consent.
Patients with severe left ventricular
dysfunction (left ventricular ejection fraction
<30%), severe bradycardia (heart rate <40 bpm),
second or third degree atriventricular block, or
hypotension (SBP <90 mm Hg) with or without
cardiogenic shock were excluded.

43
Transradial access: All patients had a
positive Allen’s test. After the insertion of a 0.025”
guidewire, a 5 or 6 Fr short hydrophilic sheath was
introduced into the radial artery.
Blood pressure (BP) and heart rate (HR)
monitoring: Arterial BP and Hr were recorded
before the administration of spasmolytic cocktails
and at 5 minutes after the administration of
spasmolytic cocktails. Baseline BP was recorded
from the manifold pressure monitoring through
the radial sheath before injecting cocktails.
Baseline BP was recorded from the manifold
pressure monitoring through the radial sheath
before injecting cocktails. Baseline HR was
derived from the electrocardiogram monitor. After
the injection of either nitroglycerin plus verapamil
or nitroglycerin plus placebo, the BP and HR were
recorded continuously. The largest change was
recorded.
Cocktail administration: All patients were
randomized before the procedure began. Patients
in Group A received 200 ug nitroglycerin in 2 mL
normal saline with 2.5 mg verapamil in 10 mL of
normal saline, and Group B patients received 200
ug nitroglycerin in 2 mL saline with 10 mL saline
as placebo. All drugs were given intra-arterially
through the radial sheath.
Coronary procedure: Coronary angiography
and percutaneous coronary intervention (PCI)
were performed according to the standard
techniques. A 0.035% x 260 cm long guidewire
was used to deliver or exchange catheters. The first
choice catheter was 5 Fr Optitorque for diagnostic
procedures and the Judkins Right 3.5x6 Fr (for
right coronary artery) and EBU 3.5 x6Fr catheters
(for left coronary artery) in all PCI cases.
All
patients
received
intravenous
unfractionated heparin 5000 IU for diagnostic
procedure and 100 IU/kg if PCI was planned.
Procedural variables, including number of
punctures, vasovagal reaction, procedural success,
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resistance during catheter maneuever, local
forearm pain, and procedural time, were recorded.
Demographic data were recorded.

shown in Table 1. There were no significant
difference noted in clinical and procedural
variables between the two groups.

Definition: Primary endpoint was defined as
the occurance of RAS. Vasovagal reaction
(cardioinhibitory as well as vasodepressor) was
defined as symptomatic hypotension and /or
bradycardia after cocktail administration,
associated with nausea and /or flushing, that
required additional therapy including aggressive
volume repletion. Procedural success was defined
as completion of the intended procedure via the
initial access site. Local burning pain was defined
as burning sensation experienced by the patient in
the forearm that was used for the access, without
the presence of catheter resistance. RAS was
defined as resistance during catheter maneuver,
inability to freely manipulate the catheter, and/or
difficulty in removing the catheter with the
presence of concomitant forearm pain during the
procedure. Total procedural time was calculated
from local anesthetic injection to introducer sheath
removal.

The difference of BP and HR between the two
groups before and after cocktails are shown in
Table 2. Systolic and diastolic BP decreased
significantly after cocktail administration in Group
A compared to Group B.

Statistical analysis: Data were expressed as
mean ± standard deviation for normally distributed
numeric variables, and as median (minimummaximum) for continuous variables not fitting a
normal distribution, while percentages were used
for categorical variables. Chi-square test was used
to compare categorical variables and student’s ttest was used to compare differences between the
two groups. Using 80% study power, a minimum
of 65 patients were needed in each group for
evaluating an effect on the primary endpoint of
RAS using a 10% incidence of RAS. A P-value of
<.05 was considered statistically significant. All
statistically analyses were performed using SPSS
17.0.

The incidence of local pain was significantly
higher in the diltiazem group (P=.041). The
incidence of vasovagal reaction, local pain, and
clinical signs of RAS are shown in Table 3.

DISCUSSION
The radial artery is a muscular artery with
concentric layers of smooth muscle cells (SMC)
found predominant in the tunica media.8 RAS
occurs due to contraction of SMC in response to
activation of the predominant α-1-SMC in
response to activation of the predominant α-1adrenoreceptors and, to a lesser extent, α-2adrenoreceptors. These receptors are stimulated
by circulating catecholamines and by mechanical
stimuli (catheter or wire manipulation), pain
sensation due to multiple punctures, or anxiety.10
The radial artery has been classified as a type III
artery9 and has a higher risk of spasm compared
to other vessels.

RESULTS

The incidence of RAS during transradial
procedures varies from 10%-12%. In current
practice, intra-arterial calcium-channel blocker and
nitroglycerin are the most common drug
combination used to prevent RAS.5,6 Verapamil is
a calcium channel blocker that inhibits the influx
of extracellular calcium ions during membrane
depolarization of cardiac and vascular smooth
muscle, resulting in dilation of the coronary and
systemic arteries, including the radial arteries.7

Baseline characteristics including type of
procedure, access site, number of punctures, and
total procedural time between the groups are

Our study showed a higher incidence of local
burning pain in patients who received intra-arterial
verapamil plus nitroglycerin alone (21% vs 9%;
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TABLE 1: BASELINE CHARACTERISTICS OF ALL PATIENTS

P=.041) This may be due to acidic pH of
verapamil solution, versus vasodilatory action
causing burning pain. Verampil induced
vasodilatation not infrequently causes a raised
urticarial rash on the flexor aspect of the forearm.
Nitroglycerin exerts its vasodilator effect
through nitric oxide (NO) stimulating guanylate
cyclase in the vascular smooth muscle cells.13 This
study showed that there was a decrease in mean

systolic and diastolic BP after nitroglycerin was
given, but the decrease in BP was less compared
to the group receiving both nitroglycerin and
verapamil. This is probably because of a
synergistic effect of nitroglycerin and in causing
systemic vasodilatation.
Some studies have found that addition of intraarterial to nitroglycerin after TRA showed lower
incidence of RAS,9 but our study did not show the
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TABLE 2. BLOOD PRESSURE AND HEART RATE PROFILE BEFORE AND AFTER COCKTAIL WAS GIVEN

TABLE 3. DIFFERENCES BETWEEN GROUPS IN
THE INCIDENCE OF VASOVAGAL REACTION,
LOCAL PAIN, AND CLINICAL RADIAL ARTERY
STENOSIS

advantage of adding (5% vs 7%; P=1.000). We
believe that minimal number of attempts at radial
artery puncture, use of hydrophilic guidewire, use
of universal catheter with fewer catheter
exchanges, and short procedure duration may be
responsible for a reduced tendency to develop
RAS in our population, and hence no added
benefit of diltiazem, When the incidence of RAS
is expected to be higher, such as during the early
part of the operator’s add institution’s learning
curve, with an un-usually anxious patient, with
procedures requiring multiple catheter exchanges,
or with longer procedure duration due to adverse
anatomy, a calcium-channel blocker may be
needed in addition to nitroglycerin.
Incidence of RAS decreases with increasing
operator experience;10 procedures performed by
experienced operators may be successfully
completed with adequate RAS prevention
provided by nitroglycerin alone.

Study limitations: Diagnosis of clinical RAS
was made by the presence of resistance during
catheter movement, inability to freely manipulate
the catheter, and /or difficulty in removing the
catheter with the presence of forearm pain during
the procedure, which was subjective. To decrease
the subjectivity bias, the operators were blinded
to the treatment group. This sign and symptom
could also be encountered with other conditions
increasing resistance to catheter movement, such
as artherosclerosis, vessel tortuosity, or smallcaliber of the radial artery; hence, radial angiogram
was performed when these problems were
encountered to eliminate these anatomic reasons
for resistance and pain, and angiographic presence
of stenotic segments suggestive of spasm were
observed. The operators in this trial were very
experienced in the transradial technique and hence
results of this study may not be applicable to less
experienced operators.

CONCLUSION
Verapamil plus nitroglycerin showed no
significant advantage compared to nitroglycerin
alone, as a vasodilator to present RAS in patients
undergoing coronary procedure performed by
operators with experience in the tranradial
approach.
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