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ABSTRACT

Aim: Transradial angiography (TRA) is recommended in clinical practice; it is better than the transfemoral route to prevent
site-related complications. Radial artery occlusion is one of the most seen significant complications after TRA. In the present
study, the protective effect of low dose acetylsalicylic acid (ASA) use against the radial artery occlusion (RAO) and the predictive
ability of some thrombotic and inflammatory factors for the development of RAO were investigated.

Material and Method: One thousand two hundred fifty-four patients who planned for elective coronary angiography were
screened to include transradial coronary angiography. The patients have grouped group I, who took ASA (100 mg) (n= 56),
and group II (n= 51), who did not. Blood samples were taken immediately after sheath insertion and after the six hours of
the sheath removal. The D-dimer and C-reactive protein values were analyzed between groups. In the first 24 hours after the
procedure, the radial Doppler ultrasonography assessment was performed to detect RAO. Multivariable regression analysis
was used to evaluate the independent risk factors for the TRA.

Results: Eligible one hundred seven stable patients were included in the study. The demographic, laboratory and procedural
characteristics were similar between the two groups (Table 2). TRA was statistically lower in Group I compared to Group II.
(n=3 vs. n=22, p=.001). Multivariable regression analysis demonstrated that postprocedural higher D-dimer levels and non-
ASA status were found to be the independent risk factors for RAO (OR (95% CI=1.235(1.014-1.582) p=.001, 5.534 (3.376-
9.252), p <.001). ROC analysis demonstrated the cut-off value of the D-dimer level was 144 ng/ml for predicting RAO (AUC
=0.658, sensitivity 62.4%, specificity 89.2%, p=.016). Preprocedural and postprocedural CRP values did not differ between
groups (p>.05).

Conclusion: Preprocedural ASA use may have a protective role against the RAO. Pre- and post-procedural D-dimer levels can
predict the thrombotic process in the early phase of the RAO.
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INTRODUCTION

Transfemoral and transradial access are the most

commonly used entry routes for coronary angiography
(CAG). The operators nowadays prefer transradial
access (TRA) since it has proven safer than transfemoral
access (TFA) to diagnose and treat cardiovascular
atherosclerotic disease (1,2). Radial artery occlusion is
one of the procedural complications after transradial
procedures. Impaired local endothelial functions and
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the development of thrombotic processes are shown
as the leading cause of radial artery occlusion. The
development of this complication is mainly minimized
by applying routine intraradial anticoagulation,
administering vasodilator drugs via the sheath, and
patent homeostasis, besides using contralateral ulnar
compression and selecting small-caliber sheaths,
catheters, etc. (2-7).
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D-dimer is a blood parameter obtained from a
complete blood count measurement, showing fibrin
formation and degradation. It usually is present in a low
amount in serum in healthy individuals, but it shows
a severe increase in serum in individuals who develop
any thrombotic events. D-dimer is routinely used to
diagnose and follow up venous thromboembolism
(VTE) and pulmonary thromboembolism (PR). And
also; It is used for the diagnosis of disseminated
intravascular coagulopathy (DIC), to determine the
risk of stroke in patients with atrial fibrillation, to
predict the development of cardiovascular events in
patients with coronary artery disease (CAD) and HIV
infection, or to exclude acute aortic dissection (8).

Acetylsalicylic acid (ASA) is a widely used agent with
proven efficacy in treating broad atherothrombotic
vascular diseases. It exerts its antithrombotic effect
by suppressing platelet activation by inhibiting the
cyclooxygenase (COX) pathway. It is a protective effect
over arterial and venous thromboembolic events is well
known (9-11). However, ASA’s clinical effectiveness
for preventing radial artery occlusion (RAO) is not
well defined. This study aimed to assess the protective
role of low-dose ASA use before the transradial CAG
and a relationship between RAO and hematologic,
inflammatory parameters such as CRP and D-dimer.

MATERIAL AND METHOD

The study was carried out with the permission of
Digkapt Yildirnrm Beyazit Training and Research
Hospital Clinical Researches Ethics Committee (Date:
23.09.2019, Decision No:72/02). All procedures were
carried out in accordance with the ethical rules and the
principles of the Declaration of Helsinki.

Study Population

This study is a single-center, prospective, observational
study. That included the patients who underwent
coronary angiography from the right radial route
between July 2018 and August 2020. The patients” data
were obtained from the hospital automation system,
and the anamnesis was taken from the patient themself.

1254 patients who underwent transradial coronary
angiographywereanalyzed for thestudy. Afterexcluding
the patients with an exclusion, then the patients in
the aspirin-taking (100mg) and non-aspirin (100mg)
groups were matched according to their demographic,
laboratory, and procedural characteristics. The
appropriate patient groups to be included in the
study were determined. Finally, 107 patients, aged
between 32 and 85 years, who underwent right radial
route CAG for the first time by their physician, and
who had no abnormality in Allen and Barbeau tests
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were included. The patients involved in the study
underwent planned elective coronary angiography
and had aortic root width and configuration within
normal limits, no coronary outflow anomaly, stable
hemodynamics, and no common pathology on the
radial artery side where the sheath was placed. Blood
samples for D-dimer were obtained from blood taken
from the radial sheath after coronary angiography,
and upper extremity Doppler was performed within
24-48 hours after the procedure. Those who had
emergency coronary angiography indication (STEMI,
NSTEMI, USAP, Shock, Cardiac arrest), peripheral
artery disease, active infection/inflammatory disease,
decompensated heart failure, severe valvular disease,
chronic kidney disease, malignancy, acute pulmonary
thromboembolism, myocarditis/pericarditis, who
used anticoagulant or non-aspirin antiplatelet and
immunosuppressive therapy, and whose treatment
changed after undergoing the procedure were also
excluded from the study.

Coronary Angiography

Repa brand 5F-6F radial sheaths (Repa Group Health
Products Co, Ltd., Turkey) were placed in the patient’s
right radial artery. Single-wall anterior puncture with
micropuncture needle method was used. All patients
were routinely given 5000 Units of heparin and a
varying amount of nitroglycerin via transradial route
at 50-1000 mcg doses to prevent the development of
radial occlusion according to their hemodynamic
status. The procedure was performed using a Judkins 4
left catheter at the left coronary artery and a Judkins 4
right catheter at the right coronary system. Following
coronary angiography, the sheath was immediately
removed from the artery; a manual homeostasis
control was performed to provide radial homeostasis,
as typically used by many operators (12). No other
homeostasis method was used in the patients.

Doppler Ultrasonography

In the first 24 hours after the procedure, the radial
doppler ultrasonography (USG) assessment was
performed by the experienced physicians working
in the radiology outpatient clinic’s doppler USG
laboratory using the Aplio 500 Tokyo device with the
linear 7.5 MHz high-resolution probe (Toshiba, Japan).

Laboratory Analysis

Blood samples were taken immediately after the
procedure (basal blood samples) from the radial
sheath and at the 6th hour after sheath removal from
the peripheral venous route. The D-dimer value was
measured using the ACL TOP 700 coagulation analyzer
(Instrumentation Laboratory Company, Germany).
Using Fab fragments, the detection of the D-dimer
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value was achieved more precisely, and the interference
of some endogenous factors such as the rheumatoid
factor was prevented. The D-dimer reference value was
0-243 ng/ml. Automatic hematology analyzers (Symex
XN-550 analyzer, Symex, Kobe, Japan) were used
to measure whole blood parameters; biochemistry
devices carried out biochemical analyses (Beckman
Coulter Inc., Brea, New York, USA).

Statistical Analysis

Categorical data were presented as numbers and
percentages. The chi-square test was used in the analysis
of non-parametric data. All the variables obtained
were examined with the Kolmogorov-Smirnov test
for normality and the Levene test for homogeneity
of variances before the significance tests were made.
An independent t-test was used for homogeneous
data showing normal distribution in evaluating the
differences. The Mann-Whitney U test was used for
the parameters not showing normal distribution. The
receiver operating characteristic (ROC) analysis was
used to estimate the optimal cut-off value of D-dimer
in RAO patients. Sensitivity, specificity, and area under
the curve (AUC) values were calculated. The data
were analyzed before multivariate logistic regression
analysis with the Shapiro Wilk test for normality and
Levene test for homogeneity of variances. Afterward,
the significance tests were performed in terms of all
variables. The univariate logistic regression analysis
was first applied to all variables, and the variables
related to the presence of RAO were detected. These
variables were then used as candidate variables to
enter the multivariate logistic regression model
to determine the risk factors for the disease. The
backward subtraction method was employed in the
multivariate logistic regression model, and the Wald
statistics tested the significance of the variables. The
variables that were not significant in the multivariate
model were excluded from the regression model, and
odds ratios were used to interpret the final model.
The ROC analysis was performed with Medcalc
9.2.0.1 software, while other statistical analyses were
conducted with IBM SPSS 23.0 (IBM Corp., Armonk,
NY, USA) statistical software package. The significance
level was considered 2-sided p <.05 for all statistical
analyses.

RESULTS

A total of 107 patients were included in the study. The
mean age of the patients was 56.5+11.9. 51 (47.6%)
patients were male. A total of 25 (23.4%) patients
had RAO. The patients' baseline demographic and
laboratory characteristics are summarized in Table 1.

Table 1. Baseline characteristics of all patients included in the
study.

Demographic Characteristics N=107
Age, year 56.5+11.9
Male, n (%) 51 (47.6)
Diabetes mellitus, n (%) 50 (46.7)
Hypertension, n (%) 71 (66.4)
Hyperlipidemia, n (%) 43 (40.2)
Smoking, n (%) 48 (44.9)
Coronary artery disease, n (%) 28 (26.2)
CAG Story, n (%) 8 (7.5)
Height, cm 169.1+9.4
Weight, kg 84.3+15.8
Radial occlusion, n (%) 25 (23.4)
Medications
Use of beta-blockers, n (%) 35 (32.7)
Use of ACE-I, n (%) 34 (32.8)
Statin use, n (%) 33 (30.8)
Use of Aspirin, n (%) 56 (52.3)
Procedural characteristics
Amount of nitrate given, mcg 248.5+152.6
Amount of heparin given, Unit 4816+737
Sheath size (f) 5.28+0.45
Laboratory Characteristics
Hemoglobin, g/dL 13.5+1.4
WBC, cells/mL 8.6+2.9
Creatinine, mg/dl 0.83+0.25
Platelet, cells/mL 266.8+69.8
APTT, sec. 29.2+3.4
INR 1.33£0.39
LDL, mg/dL 122.8+38.3
HDL, mg/dL 43.69+9.8
TG, mg/dL 186.31£104.8
HBA1C, mmol/ml 6.7+1.5
TSH, mIU/1 1.86+1.2
CRP (Basal), mg/1 4.3942.49
CRP (at 6.hr.), mg/l 5.2742.36
A-CRP, mg/l 0.87+0.41
D-dimer (Basal), ng/ml 105.3+58.8
D-dimer (at 6.hr), ng/ml 126.14+65.55
A-D-dimer, ng/ml 20.85+16.48
CAG: Coronary Angiography, ACE-I: Angiotensin-converting enzyme-inhibitors,
APTT: activated partial thromboplastin time, WBC: White blood cell, LDL: low-
density lipoprotein, HDL: high-density lipoprotein, TG: Triglycerides, HBAlc:
glycosylated hemoglobin, TSH: Thyroid-stimulating hormone, CRP: C-Reactive
protein, A: Delta

Patients were divided into two groups according
to their ASA use status. Patients using ASA were
classified as group 1, and patients not using ASA were
classified as group 2. Radial occlusion was significantly
higher in patients not using ASA (22 (43.1%) vs. 3
(5.4%), p=<.001). No difference was found between
these patients' procedural features and laboratory data.
In demographic data, only CAD and statin use were
higher in patients using aspirin, and other findings
were similar (Table 2).
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Table 2. Essential characteristics of patients according to their

aspirin use status

Demographic Group I, Group 2, p
characteristics n=56 n=51 value
Age, year 56.75+12.78  56.27+11.16 .83
Male, n (%) 26 (46.4) 25 (49) 47
Diabetes mellitus, n (%) 30 (53.6) 20 (39.2) .09
Hypertension, n (%) 37 (66.1) 34 (66.7) .55
Hyperlipidemia, n (%) 27 (48.2) 16 (31.4) 0.11
Smoking, n (%) 25 (44.6) 23 (45.1) .55
g‘(’(f/f)’)“ary a7 G9E0%S, 21 (37.5) 7 (13.7) .008
Height, cm 168.73+£8.56  169.61+10.42 .63
Weight, kg 83.04+14.46  85.69+17.18 .38
Radial occlusion, n (%) 3 (5.4) 22 (43.1) <.001
Medications
g?;)gfbeta'bIOCkers’ 20 (35.7) 15(20.4) 31
Use of ACE-I, n (%) 17 (30.4) 17 (33.3) 45
Statin use, n (%) 22 (39.3) 11 (21.6) 038
Procedural characteristics
ﬁlgoum of nitrate given, 55 461170.69 241.18+131.79 .63
grvré‘r’l“ﬁtn‘l’tf izt 4700+649.78 4941481022 .09
Sheath size (f) 5.28+0.45 5.29+0.46 92
Laboratory characteristics
Hemoglobin, g/dl 13.38+1.46 13.71+1.38 23
WBC, cells/mL 8.69+3.07 8.58+£2.91 .85
Creatinine, mg/dl 0.83+0.26 0.82+0.24 .75
Platelet, cells/mL 256.86+65.40 277.75+73.56 .12
MPYV, fl 8.09+0.80 8.38+0.85 .07
APTT, sec. 29.94+3.18 29.71+3.74 72
INR 1.33+0.42 1.35+0.51 .61
LDL, mg/dL 123.73+40.32 121.86+36.34 .79
HDL, mg/dL 43.26+10.04 44.45+9.74 45
TG, mg/dL 187.88+98.21 184.60+112.63 .87
HBA1C, mmol/ml 6.94+1.73 6.43+1.45 .13
TSH, mIU/1 1.83+1.15 1.91+1.31 .73
CRP, mg/1 4.22+2.31 4.58+2.69 45
CRP (at 6.hr.), mg/1 5.13+2.31 5.43+2.68 .53
A-CRP, mg/1 0.90+0.34 0.84+0.06 42
D-Dimer, ng/ml 100.18+61.19 110.92+56.27 .34
D-dimer (at 6.hr), ng/ml 118.25+63.82 134.82+66.95 .19
A- D-dimer, ng/ml 23.90+19.34  18.07+£12.91 .07
CAG: Coronary Angiography, ACE-I: Angiotensin-converting enzyme-inhibitors,
APTT: activated partial thromboplastin time, WBC: White blood cell, LDL: low-density
lipoprotein, HDL: high-density lipoprotein, TG: Triglycerides, HBAlc: glycosylated
hemoglobin, TSH: Thyroid-stimulating hormone, CRP: C-Reactive protein, A: Delta

Table 3. Essential characteristics of patients according to radial
occlusion status.

Demographic occhusion ocdlusion P
Characteristics =25 =82 value
Age, year 54.84+10.06 57.04%£12.51 42
Male, n (%) 14 (56) 37 (45.1) 23
Diabetes mellitus, n (%) 8 (32) 42 (51.2) 11
Hypertension, n (%) 18 (72) 53 (64.6) .63
Hyperlipidemia, n (%) 6 (24) 37 (45.1) .06
Smoking, n (%) 14 (56) 34 (41.5) 25
Sc()(;))nary artery disease, 3(12) 25 (30.5) 07
Height, cm 170.36+10.75 168.78+9.07 46
Weight, kg 87.44+19.61  8334%14.44 51
Aspirin use n 3(12) 53 (64.6) <.001
Medications

Es(i:/oc;f beta-blockers, 8 (32) 27 (32.9) 56

Use of ACE-I, n (%) 8 (32) 26 (31.7) 58

Statin Use, n (%) 6 (24) 27 (32.9) 27

Procedural characteristics

Amount of nitrate 271.05+140.74 241.36+156.28 .35

given, mcg

gﬁ;‘r’l‘f?l;‘i’tf perin 5040+1098.48 4796457621 .21
Sheath size (f) 5.16+037 5.32+0.47 11

Laboratory characteristics

Hemoglobin, g/dL 13.65+1.58 13.56+1.38 .66
WBC, cells/mL 8.65+3.17 8.63+£2.93 97
Creatinine, mg/dl 0.76+0.24 0.85+0.25 .15
Platelet, cells/mL 277.72+77.02  263.49£67.70 .41
MPV, fl 8.34+0.82 7.92+0.81 028
APTT, sec. 29.57+3.13 29.90+3.54 .67
INR 1.324+0.32 1.34+0.43 .53
LDL, mg/dL 116.96+37.84  124.60+38.49 .38
HDL, mg/dL 42.12+10.11 44.17+9.82 37
TG, mg/dL 206.31£109.06 180.22+103.43 .29
HBA1C, mmol/ml 6.57+1.87 6.74+1.51 .69
TSH, mIU/1 1.92+1.41 1.85£1.17 .78
CRP, mg/1 3.92+2.08 4.53£2.60 8
CRP (at 6.hr.), mg/l 491+2.18 5.38+2.57 .37
A-CRP, mg/1 0.98+0.51 0.84+0.38 13
D-Dimer, ng/ml 135.20+66.58  96.18+53.49  .003

D-dimer (at 6.hr), ng/

172.16+81.34
ml

112.12+53.01  .002

A- D-dimer, ng/ml 36.96+26.12 15.93+6.98 .001

When the patients are evaluated according to the
development of radial occlusion; in patients with radial
occlusion; basal D-dimer (135.20+66.58 ng/ml vs.
96.18+53.49 ng/ml, p=.003), D-dimer at 6 hours post-
procedure (172.16+81.34 ng/ml vs. 112.12+53.01 ng/
ml, p=.002), and post and the pre-procedure difference
between the D-dimer values (A- D-dimer) (36.96+26.12
ng/ml vs. 15.93+6.98 ng/ml, p=.001) was found to be
significantly higher. Again, basal MPV values were
higher in the group with radial occlusion (8.34+0.82 fl
vs. 7.92+0.81 fl, p=.028). Other findings do not show
any difference between the two groups (Table 3).
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CAG: Coronary Angiography, ACE-I: Angiotensin-converting enzyme-inhibitors,
APTT: activated partial thromboplastin time, WBC: White blood cell, LDL: low-density
lipoprotein, HDL: high-density lipoprotein, TG: Triglycerides, HBAlc: glycosylated
hemoglobin, TSH: Thyroid-stimulating hormone, CRP: C-Reactive protein, A: Delta

As a result of the regression analyses performed to
determine the risk factors indicating the development
of radial occlusion, according to univariate regression
analysis, MPV, basal D-dimer, 6th-hour D-dimer, and
not using ASA were found to be predictive factors for
the RAO. Multivariable regression analysis results also
showed that; not using AS, high basal, and 6th-hour
D-dimer values are independent risk factors for RAO
development (Table 4).
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Table 4. Factors of predicting the development of radial artery occlusion after transradial angiography.

Univariable analysis Multivariable analysis
Risk Factor OR (95% CI) p-value OR (95% CI) p-value
MPV 1.005 (1.002-1.011) .029 0.607 (0.299-1.236) .16
D-dimer (basal) 1.011 (1.003-1.018) .008 1.235 (1.014-1.582) 001
D-dimer (at 6. Hr.) 1.013 (1.006-1.021) <.001 1.232 (1.097-1.384) <.001
Not taking aspirin 5.402 (3.695-9.611) <.001 5.534 (3.376-9.252) <.001

MPV: Mean Platelet Volume

Cut- off Sensitivity

Table 5. ROC analysis results of D-Dimer values.

95% CI

Specificity 95% CI AUC p

D-Dimer >144* 62.4*

41.3-82.2

89.2* 80.2-94.8 0.658 0.016*

ROC: Receiver operating characteristics, CI: Confidence interval, AUC: Area under the curve

Regarding the significance of D-dimer in predicting
RAO as a result of ROC analysis, the AUC was 0.658
(95%CI: 0.612-0.738, p= .016), and the optimal cut-
off value was 144 (62.4% sensitivity, 89.2% specificity)
(Figure 1).

DDimer

100 -

80l

Sens tivity

1]
: . D-dimer
obi| P AUC 0.658
I C195% 0.526-0.841
Sensitivity (%) 62.4
0 . Specificity (%) 89.2
i 1 1 1 1 1
0 20 40 60 80 100

100-Specificity

Figure 1. Receiver operating characteristics (ROC) analysis curve of
D-dimer values

DISCUSSION

When the current literature is examined, our study
is the first and only study evaluating the relationship
between RAO and ASA use and the relationship
between RAO, CRP, and D-dimer. In this study, D-dimer
values obtained immediately after the procedure (basal
D-dimer) were compared, and the RAO group values
were higher than the non-RAO group (135.2 ng/
ml + 66.5 vs. 96.1 ng/ml + 53.4 p=.017). As a result
of multivariable logistic regression analysis, the basal
D-dimer value was an independent risk factor for RAO
development. Since patients with thromboembolic
and active infectious/inflammatory diseases were
excluded from the study, high basal D-Dimer values

in these patients without a dynamic, active thrombotic
process showed that fibrin production and destruction
were higher in the basal state of the body and that
the coagulation cascade, which will become much
more active after an intravascular intervention such
as angiography, suggests that it triggers thrombus
development much faster and more (13). The D-dimer
results indicated that choosing the vascular access
route according to the basal D-Dimer value might
be beneficial in preventing RAO in patients. For
this purpose, the D-dimer value of 144 ng/ml can
be considered a practical and easily applicable cut-
off value for radial or femoral route selection before
the CAG procedure. One study revealed that pre-
operative D-dimer values predicted post-operative
graft thrombosis in patients who had previously
undergone coronary artery bypass grafting (CABG)
and received arterial grafts supports our research (14).
On the other hand, in the study of Kleinegris et al.
(15) in peripheral arterial patients, it was determined
that increased D-dimer values increase coronary
and arterial thrombotic events, which supports that
radial occlusion may result in increased thrombosis
in patients with high D-dimer values. In addition to
all this, the increase in D-dimer at the 6th hour is
higher in patients with RAO (172.16+81.34 ng/ml vs.
112.12+53.01 ng/ml, p=.002). The result of the ROC
analysis also supports this; although the sensitivity is
low (62.4%), it has a high specificity (89.2%) because
it is not in a situation to explain anything else. There is
no other condition to explain this D-dimer elevation
in the patient group in our study. This result may
enable us to predict RAO development in patients who
underwent TRA, even if they are asymptomatic in the
post-procedure follow-up.

It has been known for a long time that the use of ASA
has a protective effect against many thrombotic vascular
diseases (16). Itis also widely used in coronary syndromes,
venous thromboembolism, prevention and treatment
of stroke, as demonstrated in the guidelines (17,18).
Although prophylactic use has been evaluated to protect
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some arterial access routes in previous studies, no study
shows that it is protective against RAO in TRA, which is
becoming increasingly common today. In our research,
RAO was found to be significantly lower in patients using
low-dose ASA before TRA (22 (43.1%) vs. 3 (5.4%),
p=<.001). Here, it is thought that ASA reduces endothelial
damage by regulating local endothelial functions and
inhibits the COX pathway, reducing platelet efficiency
and reducing the possible microthrombi, reducing gross
thrombosis that will develop over these microthrombi,
and reducing RAO (19).

While evaluating the safety of TRA, it was compared with
TFA in general, and major complications were assessed
both in themselves and in comparison, with TFA. The
development of RAO was low and was not subjected to
a direct evaluation in all essential and extensive studies
such as; RIVAL, MATRIX, ARTEMIS, RIFLE-STEACS,
SAFARI-STEMI (20-24). At the same time, most of the
patients in these studies were acute coronary syndromes
(ACS) patients and had multiple systemic thrombotic
complications, making it challenging to evaluate only
RAO. On the other hand, it was not possible to assess
the efficacy of ASA alone since these patients used
multiple drugs (clopidogrel, ticagrelor, prasugrel, etc.).
For this reason, those studies may help predict the safety
and efficacy of the TRA, especially in patients who will
undergo elective CAG; however, they do not provide
reliable and direct information on the prevention of
complications that may develop in the radial artery in
the elective procedures. The rates of ASA use in our
study were correlated with previous studies. Still, the
incidence of RAO detected in these studies was lower
than that obtained in our study. RAO was seen in 25
(23.4%) patients in our study. Post-procedure RAO
has been observed at 1 to 38% in large-center, multi-
participant studies (25). Our study's high rate of radial
occlusion (23.4%) may have been due to the operators’
lack of experience in CAG procedures performed using
the transradial artery and a manual compression method
with a classical radial bandage homeostasis control.
Due to not using transradial bands for homeostasis,
complete homeostasis control based on manual
compression with the applied plaster may have caused
more stasis in the radial artery. These situations caused
thrombosis to elevate, thus increasing the occlusion
of the radial artery in the patients. This finding seems
consistent with studies comparing homeostasis methods
in the literature (26). On the other hand, a few studies
detected no difference between manual and mechanical
compression in RAO; however, in that study, the
duration of manual compression was kept very short
compared to mechanical compression (27,28). The
absence of multiple antiaggregant uses and standard-
dose heparin and providing complete homeostasis with
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manual compression can be shown as the reason for this
outcome (20,21,23,29).

RAO is less common in patients with hyperlipidemia
in this study; this may be because these patients are
currently using statins. In the study of Charles Hsu et
al. (30), statins in patients with deep venous thrombosis
increased thrombus resolution support our results. At
the same time, stabilizing endothelial functions due to
the pleiotropic effects of statins may have contributed to
less occlusion by reducing catheter-based endothelial
damage, independently of atherosclerotic load and
cholesterol level (30,31).

The study’s limitations are that it was observational,
modern homeostasis methods were not used, and a
limited number of patients participated. The findings
need to be confirmed in a large-scale randomized
controlled trial.

CONCLUSION

The D-dimer values measured before CAG provide
information about the probability of RAO development
after the procedure and may be a guide for selecting
the vascular access route.. There is a direct relationship
between RAO and ASA use, which reduces RAO’s
development. For this reason, in patients with high
D-dimer values, avoiding the radial route and using
prophylactic ASA before the procedure may prevent
the development of this complication and reduce
patient suffering. Prospective studies comparing
different antiaggregant and anticoagulant regimens
may be planned to determine the importance of ASA
and D-dimer’s clinical role in developing RAO.

ETHICAL DECLARATIONS

Ethics Committee Approval: The study was carried
out with the permission of Digkap: Yildirim Beyazit
Training and Research Hospital Clinical Researches
Ethics Committee (Date: 23.09.2019, Decision
No:72/02).

Informed Consent: Because the study was designed
retrospectively, no written informed consent form was
obtained from patients.

Referee Evaluation Process: Externally peer-reviewed.

Conflict of Interest Statement: The authors have no
conflicts of interest to declare.

Financial Disclosure: The authors declared that this
study has received no financial support.

Author Contributions: All of the authors declare that
they have all participated in the design, execution, and
analysis of the paper and that they have approved the
final version



] Health Sci Med 2022; 5(4): 1103-1109

Ozbeyaz et al. Low-dose acetylsalicylic and inflammatory and thrombotic parameters in radial artery occlusion

REFERENCES

1. Jolly SS, Amlani S, Hamon M, et al. Radial versus femoral access
for coronary angiography or intervention and the impact on
major bleeding and ischemic events: a systematic review and
meta-analysis of randomized trials. Am Heart ] 2009; 157: 132-
40.

2. Pancholy SB, Bernat I, Bertrand OF, et al. Prevention of
radial artery occlusion after transradial catheterization:
the PROPHET-II randomized trial. JACC: Cardiovascular
Interventions 2016; 9: 1992-1999.

3. Bernat I, Horak D, Stasek J, et al. ST-segment elevation
myocardial infarction treated by radial or femoral approach in
a multicenter randomized clinical trial: the STEMI-RADIAL
trial. ] Am Coll Cardiol 2014; 63: 964-72.

4. Kotowycz MA and Dzavik V. Radial artery patency after
transradial  catheterization. Circulation: Cardiovascular
Interventions 2012; 5: 127-33.

5. Bernat I, Bertrand OF, Rokyta R, et al. Efficacy and safety of
transient ulnar artery compression to recanalize acute radial
artery occlusion after transradial catheterization. Am J Cardiol
2011; 107: 1698-701.

6. 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.

7. Hahalis GN, Leopoulou M, Tsigkas G, et al. Multicenter
randomized evaluation of high versus standard heparin
dose on incident radial arterial occlusion after transradial
coronary angiography: the SPIRIT OF ARTEMIS study. JACC:
Cardiovascular Interventions 2018; 11: 2241-50.

8. Weitz JI, Fredenburgh JC and Eikelboom JW. A test in context:
d-dimer. ] Am Coll Cardiol 2017; 70: 2411-20.

9. Ferguson JJ. Clopidogrel plus aspirin in patients with acute
myocardial infarction treated with fibrinolytic therapy-
-CLARITY-TIMI 28. Future Cardiol 2005; 1: 605-610.
2005/09/01. DOI: 10.2217/14796678.1.5.605.

10.Becattini C, Agnelli G, Schenone A, et al. Aspirin for preventing
the recurrence of venous thromboembolism. New Engl ] Med
2012; 366: 1959-67.

11.Johnston SC, Easton JD, Farrant M, et al. Clopidogrel and
aspirin in acute ischemic stroke and high-risk TIA. New Engl ]
Med 2018; 379: 215-25.

12.Petroglou D, Didagelos M, Alkagiet S, et al. Manual radial
artery compression after transradial coronary procedures: is
it safe to go bare-handed? Cardiovasc Revasc Med 2020; 21:
912-6.

13.Folsom AR, Gottesman RE, Appiah D, et al. Plasma d-dimer
and incident ischemic stroke and coronary heart disease: the
atherosclerosis risk in communities study. Stroke 2016; 47: 18-
23.

14.Parolari A, Cavallotti L, Andreini D, et al. D-dimer is associated
with arterial and venous coronary artery bypass graft occlusion.
The Journal of thoracic and cardiovascular surgery 2018; 155:
200-7. e203.

15.Kleinegris MC, ten Cate H and ten Cate-Hoek AJ. D-dimer as
a marker for cardiovascular and arterial thrombotic events in
patients with peripheral arterial disease. A systematic review.
Thromb Haemost 2013; 110: 233-43.

16.Hynes KM, Gau GT, Rutherford BD, et al. Effect of aspirin on
brachial artery occlusion following brachial arteriotomy for
coronary arteriography. Circulation 1973; 47: 554-7.

17.Schade DS, Burchiel S and Eaton RP. A Pathophysiologic
primary prevention review of aspirin administration to prevent
cardiovascular thrombosis. Endocr Pract 2020; 26: 787-93.

18.Snyder MA, Sympson AN, Scheuerman CM, et al. Efficacy in
deep vein thrombosis prevention with extended mechanical
compression device therapy and prophylactic aspirin
following total knee arthroplasty: a randomized control trial. |
Arthroplasty 2017; 32: 1478-82.

19.Wiirtz M, Kristensen SD, Hvas AM, et al. Pharmacogenetics
of the antiplatelet effect of aspirin. Curr Pharm Des 2012; 18:
5294-308.

20.Jolly SS, Yusuf S, Cairns J, et al. Radial versus femoral access for
coronary angiography and intervention in patients with acute
coronary syndromes (RIVAL): a randomised, parallel group,
multicentre trial. Lancet 2011; 377: 1409-20.

21.Le May M, Wells G, So D, et al. Safety and efficacy of femoral
access vs radial access in ST-segment elevation myocardial
infarction: The SAFARI-STEMI randomized clinical trial.
JAMA Cardiol 2020; 5: 126-34.

22.Shah R and Khan B. The MATRIX trial. Lancet 2019; 393: 1803.

23.Romagnoli E, Biondi-Zoccai G, Sciahbasi A, et al. Radial versus
femoral randomized investigation in ST-segment elevation
acute coronary syndrome: the RIFLE-STEACS (Radial Versus
Femoral Randomized Investigation in ST-Elevation Acute
Coronary Syndrome) study. ] Am Coll Cardiol 2012; 60: 2481-
9.

24.Hahalis G, Aznaouridis K, Tsigkas G, et al. radial artery and
ulnar artery occlusions following coronary procedures and
the impact of anticoagulation: ARTEMIS (Radial and Ulnar
ARTEry Occlusion Meta-AnalysIS) systematic review and
meta-analysis. ] Am Heart Assoc 2017; 6: €005430.

25.Besli F, Gungoren F, Tanriverdi Z, et al. The high dose
unfractionated heparin is related to less radial artery occlusion
rates after diagnostic cardiac catheterisation: a single centre
experience. Acta Cardiol 2021; 76: 168-174.

26.Fernandez RS and Lee A. Effects of methods used to achieve
hemostasis on radial artery occlusion following percutaneous
coronary procedures: a systematic review protocol. JBI
Database System Rev Implement Rep 2016; 14: 25-31.

27.Petroglou D, Didagelos M, Chalikias G, et al. Manual versus
mechanical compression of the radial artery after transradial
coronary angiography: The MEMORY multicenter randomized
trial. JACC Cardiovasc Interv 2018; 11: 1050-8.

28.Fernandez RS and Lee A. Effects of methods used to achieve
hemostasis on radial artery occlusion following percutaneous
coronary procedures: a systematic review. JBI Database System
Rev Implement Rep 2017; 15: 738-64.

29.Valgimigli M, Gagnor A, Calabroé P, et al. Radial versus femoral
access in patients with acute coronary syndromes undergoing
invasive management: a randomised multicentre trial. Lancet
2015; 385: 2465-76.

30.Jeong HC, Ahn Y, Hong YJ, et al. Statin therapy to reduce
stent thrombosis in acute myocardial infarction patients with
elevated high-sensitivity C-reactive protein. Int J Cardiol 2013;
167: 1848-53.

31.0esterle A and Liao JK. The pleiotropic effects of statins - from
coronary artery disease and stroke to atrial fibrillation and
ventricular tachyarrhythmia. Curr Vasc Pharmacol 2019; 17:
222-

1109



