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Abstract

Introduction: Radial artery is the preferred access for coronary interventions. However, the procedure is sometimes interrupted
by a spasm which causes pain, prolongs the procedure, and can force the access crossover.

Aim: To observe factors contributing to a symptomatic radial artery spasm.

Material and methods: In this prospective study, we present results of 103 consecutive patients regarding radial artery spasm
and angiographic image of the punctured artery. Angiography of the radial artery was performed in 70 (68.0%) patients. Potential
risk factors for radial artery spasm were evaluated.

Results: The overall incidence of the radial artery spasm was high — 25 (24.3%). Signs of spasm were present in 37.1% of radial
artery angiographies before the procedure and 60.1% after, however, it did not always indicate a symptomatic spasm. Risk factors
related to radial artery spasm included female sex (OR = 2.94, p = 0.02), failure of the first puncture attempt (OR = 3.12, p = 0.014)
and use of non-hydrophilic sheath (OR = 9.56, p = 0.036). Radial artery narrowing at the tip of the sheath was also a risk factor for
spasm (p = 0.022). No spasms were observed after hydrophilic sheath application (n = 13). The administration of a radial cocktail
was not observed to significantly decrease the spasm odds.

Conclusions: Risk factors for radial artery spasm include female sex and multiple puncture attempts. Hydrophilic sheath coating
protects against radial artery spasm. Overall signs of a spasm in the angiography are common and do not imply a symptomatic
spasm, which can be predicted by a tight narrowing at the tip of the sheath.

Key words: cardiovascular interventions, radial access, radial artery angiography, radial artery spasm.

Summary

Radial artery constriction in response to the puncture is a very common phenomenon. It is gradual and does not always
indicate an upcoming fully symptomatic spasm while passing through the artery. Unsuccessful first puncture attempt and
female sex are risk factors for radial spasm. A hydrophilic-coated sheath can be used to decrease the risk of spasm. Angio-
graphic narrowing at the tip of the sheath predicts a symptomatic spasm. To avoid a radial spasm, the puncture should be
succeeded at the first attempt. The spasm can be overcome by a coronary guidewire or a hydrophilic catheter.

Introduction associated with the lowest risk of complications [2] as

Nowadays, the radial artery is recommended as the  well as better convenience for the patient [3]. However,
standard access for coronary interventions and is used  sometimes a conversion to a different arterial access is re-
in more than 90% of cases at selected centers [1]. It is  quired. This is usually caused by a failed attempt to punc-
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ture the artery, winding course of the radial or brachial
artery or radial artery spasm [4]. A radial artery spasm
can be defined as a sudden, temporary narrowing of the
radial artery due to vasoconstriction. It can be diagnosed
clinically, based on sudden difficulty in advancement of
a guidewire or catheter, or angiographically. At several
catheterization laboratories (CathLabs), a combination of
vasodilating and analgesic medications, often referred to
as a radial cocktail, are administered to the artery to re-
duce the risk of spasm. The applied medications include,
among others, nitroglycerin, verapamil [5] or lidocaine to
prevent spasm, as well as heparin to prevent thrombosis
[6]. Radial artery spasm interrupts and prolongs the pro-
cedure. In addition, it causes unnecessary pain for the pa-
tient. The delay is especially unfavorable in patients with
ST-elevation myocardial infarction or hemodynamic insta-
bility [1] and can be potentially fatal. Currently, many fac-
tors concerning radial artery spasm have been confirmed,
however, the reported results significantly vary between
studies [7-10]. In addition, evidence on spasm prevention
is also heterogeneous [10, 11], and the described meth-
ods of management are limited. This study was aimed at
identifying factors increasing the risk of the spasm, and
determining ways to avoid such a situation.

Aim

This study was aimed to present preliminary, short-
term results regarding radial artery spasms of the first
103 consecutive patients enrolled in the Radial Patency
observational study.

Material and methods

Patients were included from 2022 to 2023 at a ter-
tiary referral hospital with a catheterization laborato-
ry. The Radial Patency study was designed to observe
factors contributing to long-term loss of patency in pa-
tients after coronary procedures via radial access. The
inclusion criterion was undergoing an invasive coronary
procedure via radial access. The exclusion criterion was
conversion to a different arterial access. Detailed pro-
cedure characteristics associated with the puncture site
and technique were collected. In cases where it was pos-
sible without potential harm to the patient, radial artery
angiography was performed before and after the proce-
dure (70 cases). Main exclusion criteria for the angiogra-
phy were immediate urgency to perform an angioplasty,
advanced renal failure and high contrast administration
during the procedure. Radial spasm was assessed sub-
jectively by the operator. It was defined as significant
resistance while passing the radial artery with a guide-
wire or catheter. Angiography was used to differentiate
spasm from tortuosity in case of guidewire passing dif-
ficulty. Based on the operator’s decision, 79 out of 103
patients received an intraarterial radial cocktail accord-
ing to their clinical state. The radial cocktail consisted
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of 300 pg of nitroglycerin and 40 mg of lidocaine. In
some cases, the operator preferred administering nitro-
glycerin only (200-300 pg). The study was approved by
the author’s institution Ethical Committee (approval no.
1072/6120.260.2022, 16 Nov. 2022) and performed in
accordance with ethical standards indicated in the Dec-
laration of Helsinki.

Statistical analysis

Categorical data were described as counts and per-
centages, and assessed by the y? test. Investigated risk
factors were presented as odds ratio with a 95% inter-
val and assessed by the y? test or Fisher’s exact test
for expected counts < 5. Distribution of the data was
assessed using the Shapiro-Wilk test. Data following
normal distribution were compared using the Student’s
t-test and presented as means with standard deviation.
If variance was unequal according to the Brown-Forsythe
test, Welch’s t-test was used instead. Data following dis-
tribution different from normal were compared using the
Mann-Whitney U test and presented as medians with
quartiles. The authors abstained from multivariate inves-
tigation as the number of events was too low to create
a reliable regression model. The level of statistical signif-
icance was set as p < 0.05. All statistical analyses were
carried out using JASP version 0.17.1 (University of Am-
sterdam, the Netherlands).

Results

The study included 103 patients, among which
70 underwent radial angiography, while others were dis-
qualified due to comorbidities contraindicating greater
contrast administration, complexity of the procedure or
the urgency to perform immediate percutaneous coro-
nary intervention (PCl). The most common indication for
the procedure was chronic coronary syndrome (45.9%),
followed by non-ST segment elevation myocardial infarc-
tion (NSTEMI) (18.4%), ST-segment elevation myocardial
infarction (STEMI) (10.2%), unstable angina (9.2%) and
others (Table I). The majority of patients were male. The
median age was 67 (60.74) years. The vast majority of
patients suffered from hypertension, which was followed
by hyperlipidemia as the second most common comor-
bidity (approximately half of the patients). Detailed pa-
tient characteristics are presented in Table I.

The gross majority of the patients was hemodynami-
cally stable (Killip class I). The incidence of reported radial
spasm was 24.3% (25 patients). The preferred side for ra-
dial access was the right-hand side according to the local
protocol (nearly 90% of procedures). The most common
type of the procedure was coronary angiography alone.
In each case, the outer size of applied sheath was 6F. No
puncture was performed under ultrasound guidance as
it is treated as an optional bailout in the local protocol
and, according to the operator, palpable guidance was
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Table I. Investigated characteristics regarding patients and procedures

Parameter Total number Spasm No spasm P-value
(n =103) (n = 25) (n=78)

Age [years] 67 (60-74) 67 (59-71) 67 (62-74) 0.27
Sex: Female vs. male 0.02

Female 34 (33%) OR =294

[1.16-7.46]

Male 69 (67%)
Height [cm] 170 (163.5-174.0) 165 (163-172) 170 (164-174) 0.13
Weight [kg] 78.64 (12.1) 75.4 (10.2) 79.8 (12.5) 0.12
BMI [kg/m?] 27.7 (24.9-30.4) 27.0 (25.5-28.6) 27.6 (24.9-30.5) 0.662
LVEF (%) 50 (39.8-60) 51.5 (37.5-60) 50 (40.3-60) 0.934
Diabetes mellitus 31 (31.3%) 0.81 0.29-2.20 0.68
Insulin therapy 4 (4.04%) 0.31 0.02-5.91 0.57
Hypertension 81 (81.8%) 1.23 0.36-4.14 0.74
Hyperlipidemia 52 (52.5%) 0.97 0.39-2.41 0.95
Active nicotinism 24 (24.2%) 0.72 0.24-2.20 0.57
Past nicotinism 37 (37.8%) 0.90 0.35-2.32 0.83
Renal insufficiency 14 (14.1%) 0.45 0.09-2.16 0.51
Chronic inflammatory disease 16 (16.2%) 2.02 0.65-6.28 0.22
Peripheral artery disease 4 (4%) 3.13 0.42-23.49 0.26
WBC [x 103/mm?] 7.6 (6-10) 8.2 (7-9.5) 7.5 (6-10.1) 0.566
RBC [x 10°/mm?] 4.5 (4.2-4.9) 4.3 (4.1-4.6) 4.5 (4.2-4.9) 0.143
Hb [g/dl] 14 (12.8-14.9) 13.7 (12.5-14.5) 14.2 (13-15) 0.180
Serum creatinine level [umol/I] 80 (52.4-97) 81 (52.4-98.9) 79.7 (53.1-95.5) 0.884
INR 0.96 (0.91-1.09) 0.96 (0.91-1.08) 0.97 (0.92-1.09) 0.539
APTT [s] 29.7(26.9-32.8) 29.1(25.8-32.8) 30.1(27.2-32.8) 0.381
Sheath model: 0.04

Slender 13 (12.6%) 0 (0%) 13 (18.6%)

Balton 67 (65.0%) 21 (91.3%) 46 (65.7%)

Prelude 13 (12.6%) 2 (8.7%) 11 (15.7%)
Artery dimension at sheath end [mm] 2.0 (0.61) 1.77 (0.37) 2.02 (0.66) 0.02
Radial artery minimal dimension [mm] 1.65 (0.77) 1.35 (0.64) 1.7 (0.79) 0.11
Radial/ulnar artery dimension ratio 1.21 (0.39) 1.24 (0.97-1.62) 1.20 (1.09-1.43) 0.90
Operator’s experience: 0.32

< 1year 7 (6.8%) 3 (12%) 4 (5.3%)

1-5 years 52 (50.4%) 14 (56%) 38 (48.7%)

> 5 years 44 (42.7%) 8 (32%) 36 (46.1%)
Parameter OR 95% Cl P-value
Sex (female vs. male) 2.94 1.16-7.46 0.02
Failed first attempt of puncture 3.12 1.23-7.92 0.01
Needle type: sharp vs. semi-sharp (green vs. white) 0.64 0.22-1.82 0.40
Incision 1.08 0.32-3.69 1.00
Incision on needle vs. on sheath 1.19 0.44-3.22 0.73
Hydrophilic vs. standard sheath coating 0.10 0.01-1.82 0.04
Signs of spasm in initial angiography 2.06 0.69-6.13 0.19
Any radial cocktail administration 1.54 0.46-5.10 0.48
Lidocaine administration in the radial cocktail 0.721 0.27-1.94 0.52
Nitroglycerin administration in the radial cocktail 1.54 0.46-5.10 0.48

BMI — body mass index, LVEF — left ventricular ejection fraction, WBC — white blood cell count, RBC — red blood cell count, Hb — hemoglobin, INR —

international

normalized ratio, APTT — activated partial thromboplastin clotting time. Continuous data are presented as mean (SD) median (Q1-Q3) according to distribution.
Categorical data are presented as counts with percentages in brackets. Presented p-values regard significant difference tests.

Advances in Interventional Cardiology 2024; 20, 1 (75)

55



Jan Roczniak et al. Predictors of radial artery spasms

Table II. General procedure and access-site char-
acteristics

Parameter Value

Procedure type:

Urgent 33 (34.4%)

Elective 63 (65.6%)
Indication:

STEMI 10 (10.2%)

NSTEMI 18 (18.4%)

UA 9 (9.2%)

CCS 45 (45.9%)

Other (cardiac surgery qualification, cardiac arrest 26 (27.1%)

history, electrical storm, heart failure exacerbation)
Killip Kimball class:

1 99 (96.1%)

2 4 (3.9%)
Angiography only; 52 (54.2%)

PC 22 (22.9%)

Angiography + PCl 22 (22.9%)
Rotablation 2 (1.9%)
FFR 7 (6.8%)
OCT 2 (1.9%)
IVUS 5 (4.9%)
Total contrast [ml] 100 (70-180)
Total radiation [mGy] 154 (63-285)
Access site characteristics:
Access side:

Left 12 (11.7%)

Right 91 (88.4%)
Palpable pulse 98 (96.1%)
Ultrasound guidance 1(1%)
Sheath inner size:

6F 91 (88%)

7F 13 (14%)
Sheath outer size:

6F 103 (100%)
Sheath model:

Balton INT6F (Balton, Warsaw, Poland) 67 (72%)

Prelude (Merit Medical, South Jordan, UT, US) 13 (14%)

Slender (Asahi Intecc, Seto, Japan) 13 (14%)
Radial cocktail administration:

Lidocaine + nitroglycerin 73 (70.9%)

Nitroglycerin only 6 (5.8%)

No radial cocktail 24 (23.3%)
Radial artery spasm 25 (24.3%)

Coronary guidewire to cross spasm in the radial artery 2 (1.8%)

(
Hydrophilic catheter to cross spasm in the radial artery 2 (1.8%)

Switch to other radial access 2 (1.9%)
Switch to femoral 1(1%)

Radial artery dissection 2 (1.9%)
Puncture-site hematoma 5 (4.9%)

STEMI — ST-elevation myocardial infarction, NSTEMI — non ST-elevation myocar-
dial infarction, UA — unstable angina, CCS — chronic coronary syndrome, FFR —
fractional flow reserve, OCT — optical coherence tomography, IVUS — intravascular
ultrasound. Continuous data are presented as median (Q1-Q3) according to dis-
tribution. Categorical data are presented as counts with percentages in brackets.

56

sufficient in all instances. Standard radial access was
applied in all of the cases; the distal radial access was
not used. Details of the procedures are demonstrated in
Table II. In one of the cases, initial angiography allowed
the operator to choose coronary guidewire — Hi-Torque
Balanced Heavyweight (Abbott Cardiovascular, Plymouth,
MN, US) as the first choice to cross a narrow spasm in
the radial artery, which allowed for uninterrupted guide-
wire and catheter delivery (Figure 1 A). In another case,
a coronary guidewire — Hi-Torque Balanced Middleweight
(Abbott Cardiovascular, Plymouth, MN, US) was used as
a successful bailout after initial failure with a standard
wire (Figure 1 B). In 2 other cases, a hydrophilic-coated
Sheathless Eaucath catheter (Asahi Intecc, Seto, Japan)
was used as a bailout after spasm involving a standard
catheter — in this case to perform an angiography, and
in the other, to perform coronary angioplasty. Two proce-
dures involved spasm in a patient presenting with STEMI.
In the initial angiography, there was a narrow focal occlu-
sion (Figure 2), which had to be forced due to the urgent
need to perform the PCI. In both cases, the post-proce-
dural radial angiography revealed a major dissection in
the place of previous focal narrowing (Figure 2).

Radial artery spasm was more common in women
than in men (OR = 2.94). Any other characteristics of the
patients, such as height, weight, body mass index (BMI)
or any comorbidities were not observed to make a signif-
icant difference in the spasm occurrence. A detailed list
of all the compared characteristics is presented in Table I.
Amongst procedural factors, failure of the first attempt
to puncture the artery significantly increased the odds for
a spasm. The administration of a radial cocktail was not
found to be effective in spasm prevention. The average
artery diameter at the tip of the sheath in the initial an-
giography was significantly smaller among the patients
who later experienced a spasm. This can be identified as
a focal spasm which was demonstrated in Figure 3. Such
situation is probably due to the sheath forcibly dilating
the spasm. No spasms were observed in procedures with
the use of a hydrophilic sheath and it has been found to
be a protective factor against radial spasm (hydrophilic
vs. non-hydrophilic OR = 0.10, p = 0.036). There was no
significant association between operator’s experience
and spasm occurrence. Other explored factors were not
statistically significant. A detailed comparison of proce-
dural factors is presented in Table I.

Overall, the average maximal dimension of the ra-
dial artery was greater than the ulnar artery. There was
a group of patients having the ulnar artery substantially
greater than the radial one — 18.5% — but most common-
ly, the radial artery was dominant (43.1%) or the two ar-
teries were comparable in size (38.5%).

Radial artery angiographic image indicated at least
a mild sign of a spasm in a substantial group of patients
(37.1%). However, this did not always result in a symp-
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Figure 1. Spasms overcome by application of a coronary guidewire. A — Spasm crossed with Hi-Torque Bal-
anced Heavyweight (Abbott Cardiovascular, Plymouth, MN, US) — angiography before and after the interven-
tion. B — Spasm crossed with Hi-Torque Balanced Middleweight (Abbott Cardiovascular, Plymouth, MN, US)
— angiography before and after the intervention

tomatic spasm interrupting the procedure. It also was
not a significant risk factor for spasm. The occurrence of
spasmatic image at the end of the procedure was greater
— 60.1%. Detailed results of artery dimension measure-
ments are presented in Table IIl. As demonstrated in Fig-
ure 4, spasms in the radial artery had diverse morphol-
ogy. Two main determined morphologies were focal or
segmental. The location also varied — the spasm could be
limited to a single part of the artery or involve the whole
vessel. The incidence of different types is presented in
Table IIl.

The median of arterial blood pressure measured in
the radial artery at the beginning of the procedure was
151/71 (132/60; 180/80) mm Hg. The administration of
a radial cocktail resulted in a decrease in systolic pres-
sure by 30 mm Hg, diastolic pressure by 10 mm Hg and
mean arterial pressure by 14 mm Hg (presented as medi-
ans). The occurrence of hypotension after radial cocktail

Advances in Interventional Cardiology 2024; 20, 1 (75)

Figure 3. Focal narrowing at the tip of sheath in-
creasing the risk of radial spasm
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Table lll. Angiographic findings

Parameter Value

Initial radial artery max dimension [mm] 2.42 (0.49)
Final radial artery max dimension [mm] 2.32 (0.61)
Radial artery min dimension [mm] 1.65 (0.77)
Final radial artery min dimension [mm] 1.51 (0.61)
Initial ulnar artery max dimension [mm] 2.00 (0.51)
Final ulnar artery max dimension [mm] 2.11 (0.49)

Dominant artery (lumen at least 20% greater
than the other):

Radial 28 (43.1%)
Ulnar 12 (18.5%)
Comparable 25 (38.5%)

Initial radial/ulnar max dimension ratio 1.21 (1.01-1.37)
1.08 (0.88-1.37)

26 (37.1%)

Final radial/ulnar max dimension ratio

Signs of spasm in initial angiography

Signs of spasm in final angiography 37 (60.7%)
Spasm morphology (initial angiography):
Focal 12 (48%)
Segmental 10 (40%)
Mixed 3 (12%)

Spasm morphology (final angiography):

Focal 10 (28.6%)
Segmental 23 (65.7%)
Mixed 2 (5.7%)
Spasm location (initial angiography):
Tip of sheath 4 (16%)
Below cubital fossa 8 (32%)
Cubital fossa 5 (20%)
Mixed 8 (32%)
Spasm location (final angiography):
Tip of sheath 4 (11.4%)
Below cubital fossa 10 (28.6%)
Cubital fossa 8 (22.9%)

Mixed 13 (37.1%)

Artery dimensions were measured as the lumen diameter in the angiography
(one projection) in comparison to the lumen of the catheter. Continuous data
are presented as mean (SD) or median (Q1-Q3) according to distribution. Cate-
gorical data are presented as counts with percentages in brackets.

administration was rare (5.7%). The median of arterial
blood pressure at the end of the procedure was 139/70
(125/60; 150/80) mm Hg.

Discussion

The main findings of the current study are the fol-
lowing risk factors for radial artery spasm: female sex,
multiple puncture attempts and angiographical small
artery diameter at the tip of the sheath, while a hydro-
philic-coated sheath is a protective factor. The study also
allows to note that a hydrophilic-coated catheter or cor-
onary guidewire can be applied to overcome the spasm.
In addition, the study revealed that most often, the radial
artery is the dominant (43.1%) or co-dominant (38.5%)
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one in the forearm, further justifying its position as the
preferred access in this location. However, the size of the
radial artery varies between patients, and is significantly
smaller than that of the ulnar artery (18.5%). Other risk
factors are still worth further investigation, especially the
application of a radial cocktail on a group that will allow
for multivariate analysis.

The observed incidence of spasm was relatively high;
this is probably due to operator’s subjective assessment
of a spasm, defined here as an increased resistance while
passing a device via the artery. Radial artery spasm re-
mains a common and significant problem in interven-
tional cardiology. It can cause unnecessary pain to the
patient and prolong the procedure, as well as lead to
a major radial dissection observed in this study.

In our research, administration of the radial cocktail
was not found to significantly decrease the incidence of
spasm. However, this could be due to selection bias, as
it was administered based on the operator’s decision.
Similarly, Curtis et al. did not observe nitrates to cause
significant differences in radial artery spasm prevention.
The other investigated pharmacological prophylaxis —
midazolam, fentanyl — was inefficient as well. Lignocaine
was not investigated [10]. Nonetheless, in a different
study conducted by Gopalakrishnan et al. [12], the au-
thors stated that diazepam administration prior to the
procedure decreased the incidence of radial spasm. In
addition, they claimed that topical nitroglycerin adminis-
tration was also protective.

However, the study carried out by Chen et al. is dis-
cordant with our trial, as well as the aforementioned
study. Chen et al. reported that intraarterial nitroglyc-
erin demonstrated a protective effect against radial ar-
tery spasm compared to heparin only [11]. This is one
of the older studies on the subject and based on these
results, nitroglycerin is often administered in the radial
cocktail to prevent spasm. To the contrary, a recent sys-
tematic review by Abdelazeem et al. denied the efficacy
of both intraarterial and topical nitroglycerin in spasm
prevention. Nevertheless, it was stated that subcutane-
ous nitroglycerin administration is an effective method
of prevention [13].

Female sex was observed in our study as a significant
risk factor for spasm. This isacommonly reported relation-
ship. Rathore et al. reported it, among others, as an inde-
pendent risk factor [7]. In a study conducted by Jia et al.,
it was also confirmed that female sex was an indepen-
dent predictor for radial artery spasm [8]. Similar results
were reported by Curtis et al. [10] The probable cause of
female sex being a significant risk factor is the difference
in body size, and artery size in particular. Smaller arter-
ies are more prone to spasm as there is a greater risk of
artery irritation, especially in the case of sheath oversize
[14]. In addition, anxiety associated with the procedure is
more common and more pronounced amongst women,
which also increases the risk of spasm development [15].

Advances in Interventional Cardiology 2024; 20, 1 (75)
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Figure 4. Presentation of different spasm morphology and location. A — reference image, B — segmental spasm
at the tip of the sheath, C - long segmental spasm in cubital fossa and below, D — focal spasm, E — generalized
segmental spasm, F — disseminated focal spasm
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Other risk factors, including diabetes, smoking, and
younger age, not observed to be significant in our re-
search, were however reported by some of the studies
[7, 10].

Multiple puncture attempts were identified as a risk
factor in our research. This was also confirmed by Jia
et al. [8]. As failure of the first puncture attempt was
determined to be a risk factor for radial artery spasm,
it is important to improve first-attempt success rate.
According to the RAUST trial conducted by Seto et al,
ultrasound assistance to obtain access improved the suc-
cess rate. In addition, it also decreased the average time
to obtain the arterial access [16]. Therefore, ultrasound
guidance seems to be beneficial in all patients, and espe-
cially in a group where the access is difficult to achieve.
Such patients could be identified using the predictive
score of radial artery spasm developed by Giannopoulos
et al. [9]. Unfortunately, the score does not include sex,
which was determined to be a risk factor in several of the
aforementioned studies [7, 8, 10]. According to the me-
ta-analysis conducted by Fernandez et al.,, ulnar access
is comparable to radial access in terms of its safety and
efficacy [17]. As observed in our study, the disproportion
in the forearm artery is varying between the patients,
with an incidental ulnar dominance. Therefore, ulnar ac-
cess seems like a reasonable alternative to radial access,
which could be considered especially in patients with
a radial artery smaller than that ulnar one. This could be
determined before in ultrasound, which could be further
used to facilitate the puncture.

Hydrophilic-coated devices were observed in our
study to be both a means of prevention against spasm,
as well as management. The previously mentioned re-
search by Rathore et al. reported hydrophilic-coated
sheath as an effective protective factor [7] — similarly to
our results. An observational study carried out by Borrie
et al. showed efficacy of the hydrophilic-coated Sheath-
less Eaucath catheter in overcoming radial artery spasm.
The application of the catheter allowed to pass through
every one of the 44 spasms [18]. Similarly, in a case re-
ported by Chyrchel et al,, the Sheathless catheter was
used to overcome spasm in a patient requiring urgent
revascularization due to myocardial infarction with left
main artery closure [19].

Although signs of spasm in initial angiography do not
always indicate an intraprocedural spasm, they can be
useful in selected cases. First of all, tight narrowing at
the tip of the sheath was found to be a predictor of ra-
dial spasm. In addition, if the overall image of the artery
shows signs of a severe spasm and the artery is substan-
tially tortuous, the operator can also suspect a difficulty
in passing the artery. Therefore, it could be beneficial to
run a scout fluoroscopy to assess the artery in a selected
group of patients who have the risk factors for coronary
spasm. Such image could guide the operator to consid-
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er alternative approaches as the first choice, including
coronary guidewire or hydrophilic catheter to avoid un-
necessary pain for the patient and damage to the artery
intima.

As reported by Ying et al., flow-mediated dilation can
be used as a feasible non-pharmacological method to re-
lieve spasm. In their study, application of this technique
was comparable to nitroglycerin administration and
guaranteed a significantly faster recovery compared to
the control, while not causing adverse effects [20].

This study comes with certain limitations. Multivari-
ate analysis was not performed due to the small number
of cases. Therefore, this study should be treated as one
generating a thesis, and the results should be confirmed
on a larger group with multivariate analysis. Spasm oc-
currence was subjectively assessed by the operator per-
forming the procedure. The measured artery dimensions
are not meant to represent the resting anatomical size,
rather the dynamics of the artery dimensions during the
procedure, which are influenced by the sheath dilating
the artery, spasm and other factors. Radial cocktail was
administered according to the operator’s decision, there-
fore it might be biased towards the patients with a great-
er risk of spasm.

Conclusions

Current analysis demonstrates that risk factors for ra-
dial artery spasm include non-hydrophilic sheath coating,
female sex, narrowing at the tip of the sheath and mul-
tiple puncture attempts. Gentle insertion of the sheath
is advised as in a case of a developing spasm, forcible
dilation of the vessel further traumatizes the artery and
can possibly exacerbate it. The same risk factors have
been reported by other researchers, with the exception
of the narrowing at the tip of the sheath, which to our
knowledge, has not been researched before. The radial
artery was dominant or equivalent to the ulnar one in
the majority of patients. Further research on other fac-
tors of radial spasm is required. Radial artery spasm can
be managed by application of a coronary guidewire or
hydrophilic-coated catheter.
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