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Objectives: To assess the frequency of radial artery occlusion (RAO) in patients undergoing
percutaneous cardiac catheterization.

Methodology: A descriptive cross sectional study was carried out at cardiology department
Jinnah hospital, Lahore from April — October 2018. One hundred thirty one consecutive patients
who had undergone percutaneous cardiac catheterization via the trans-radial approach were
enrolled in the study. Post procedure patients were followed in the ward and after 24 hours,
Allen’s test was used for checking the patency of the radial artery. Color Doppler USG was
performed in the patients with absent radial artery and RAO was confirmed. Data was entered
and analysed in SPSS version 21.0.

Results: Out of 131 patients who had undergone for percutaneous cardiac catheterization
63.4% were male and 36.6% were female. Among these cases radial artery occlusion was
detected in 52 (39.7%) patients. No statistically significant difference was found with effect
modifiers like age, gender, duration of procedure and type of intervention statistically
insignificant difference was observed (P>0.05).

Conclusion: A considerable number of patients were observed with radial artery occlusion with
trans-radial approach thought statistically insignificant difference was noted among all ages,
gender or type of intervention suggesting a detailed evaluation of radial artery patency should
be done before hospital discharge.
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INTRODUCTION

The gold standard technique for the diagnostic as well
as therapeutic purpose in atherosclerotic coronary
artery disease is coronary angiography. The various
arterial accesses for coronary angiography include
femoral, radial, brachial, ulnar, or axillary vessels.!

The most common site used for percutaneous coronary
intervention is femoral artery. This approach is
troubled with risk of puncture site bleeding, which
deteriorates the outcome of the patient, despite
easiness and simplicity of this approach 2 In modern
era alternative access through the radial artery is
becoming more and more popular due to a substantial
reduction of puncture site bleeding complication in
comparison to femoral artery access. The recent ESC
guidelines recommend radial access in ST-segment
elevation myocardial infarction (STEMI) patients as a
preferred approach in terms of reduction in primary
outcomes like death, myocardial infarction and stroke.
On top of that this approach provides comfort to the
patient regarding mobility, short post catheterization
stay at hospital and less financial burden on the patient.

But the main problem with transradial approach
(TRA) is radial artery occlusion (RAQ) after the
procedure.?*

RAO is the commonest complications of cardiac
catheterization performed through this approach
(incidence 0.8%-30%).> In some other studies the
overall incidence of RAO varies from 1.5 % to 30.5%
(average 5-12 %).5" One study showed that there were
only 9.4 % patients who has RAO after transradial
catheterization.! But another study showed that RAO
was reported in 15.2% patients.2 After transradial
procedures, hemostasis is secured either with elastic
bandage application or using dedicated graded radial
pressure devices. Such devices are usually applied to
maintain patent hemostasis where distal flow via radial
artery is not hampered during the process of
hemostasis due to just adequate amount of pressure
applied. Such dedicated devices, despite being the
current standard of care in developed countries, are
still not being use in local centers due to cost and
availability issues. Most of the published data
regarding radial artery occlusion rates after cardiac
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catheterization comes from the centers where
dedicated graded radial pressure devices are standard
of care. With locally practiced elastic bandage
application, the amount of pressure can be adjusted.
Thus, RAQO is not uncommon finding rendering radial
artery not useable for any further catheterization.
Local data does not exist in this regard and the
international data is quite variable and that too is with
dedicated devices.

We intend to carry out this study in order to assess
RAO rates in our local practice where elastic bandage
is used for hemostasis. In case of high RAO rates, use
of dedicated devices may be advocated for better
patient care. Therefore; the present study was planned
to assess the frequency of radial artery occlusion
(RAO) in patients undergoing percutaneous cardiac
catheterization.

METHODOLOGY

A Descriptive cross sectional study was carried out at
cardiology department Jinnah hospital, Lahore from
April — October 2018. After approval of ethical review
board of Allama Igbal medical college, Lahore and
informed consent from patients was obtained.
Consecutive patients planned for percutaneous cardiac
catheterization between 30 — 80 years of either gender
were selected. A sample size of 131 was calculated
with 95% confidence level, 5% margin of error and
taking expected percentages of RAO i.e. 9.4%
undergoing cardiac catheterization.! Patients with
previous history of transradial cardiac catheterization,
radial artery not suitable for catheterization on clinical
assessment, creatinine > 1.3 mg/dl, deranged liver
function tests (ALT > 401 U, AST> 401U, Bilirubin >
1.5) or with history of vasculitis or peripheral arterial
disease were excluded from the study. Percutaneous
cardiac catheterization was performed through trans-
radial approach (TRA) and post procedure patients
were followed in the ward and after 24 hours, Allen’s
test was used for checking the patency of the radial
artery. Color Doppler USG was performed in the
patients with absent radial artery and RAO was
confirmed. SPSS version 21 was used for data
analysis. Mean + standard deviation was used for
quantitative variables like age and BMI. Frequency
and percentage were used for qualitative variables like
gender and RAO. Then stratification of data for
various parameters like age, gender and duration and
type of intervention was done. Chi square test was
applied to compare RAO in stratified groups.
Statistically significant P-value was <0.05.

RESULTS

The mean age of the patients was 52.57 + 11.86 years,
83 (63.4%) were males and 48 (36.6%) were observed

to be female. The mean body mass index of these
patients was calculated to be 30.09 + 2.57 kg/m? and
among them 65 (49.6%) were overweight and 66
(51.4%) were obese with BMI > 30kg/m?. There were
77 (58.8%) patients underwent diagnostic coronary
angiography whereas 54 (41.2%) patients had
coronary angioplasty. Mean duration of the procedure
(included coronary angioplasty, angiography and
percutaneous coronary intervention through radial
artery approach) was calculated to be 18.64 = 7
minutes. Radial artery occlusion (RAQ) was presentin
52 (39.7%) detected by negative reverse Allen’s test
and confirmed by no radial artery flow on color
Doppler USG. While in remaining 79 (60.3%)
patient’s radial artery patency was identified on
Allen’s test and confirmed by Doppler study (Table 1).

On comparison between age, gender, duration and
type and duration of procedure; statistically
insignificant difference was observed (p<0.05) (Table
2).

Table 1: Demographic and Clinical Profile of
subjects

Frequency | Percent
IAge (years) 52.56 +11.8
< 45 29 22.1
> 45 102 77.9
Gender
Male 83 63.4
Female 48 36.6
BMI (kg/m?) 30.09 +2.57
Overweight 65 49.6
Obese 66 50.4
Duration of procedure (min) 18.64 +7.67
< 15 min 69 52.6
> 15 min 62 47.1
[Type of procedure
lAngiography 77 58.8
IAngioplasty 54 41.2
Radial artery occlusion
'Yes 52 39.7
No 79 60.3

Table 2: Radial artery occlusion and independent
variables cross tabulation
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Radial Artery Occlusion p_value
Yes | No
Age
< 45 years 14 (48.2) 15 (52.8) 0.286
> 45 years 38(37.2) 64 (61.8) )
Gender
Male 29 (34.9) 54 (65.1) 0.144
Female 23 (47.9) 25(52.1) )
Duration of procedure
< 15 minutes 23 (33.3) 46 (66.7) 0116
> 15 minutes 29 (46.8) 33(53.2) '
Type of procedure
Angiography 30 (39.0) 47 (61.0) 0.838
Angioplasty 22 (39.7) 32(59.3) )
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DISCUSSION

Radial artery occlusion (RAO) is the commonest
complications of cardiac catheterization performed
through transradial approach. In some studies the
overall incidence of RAO varies from 1.5% to 30.5%
(average 5-12 %).6 The incidence of RAO rests on
various demographics, clinical and periprocedural
factors, along with the time passed from the procedure
to the radial artery examination for patency. This
incidence further decreases by 50% if the radial artery
is examined 30 days after cardiac catheterization, as
compared to the instant checkup of the radial artery
after the removal of pressure bandage removal. It
reveals spontaneous radial artery recanalization.%

In our study it was intended to measure the frequency
of radial artery occlusion through transradial approach
in our population as local data is lacking and
transradial access is less commonly approached
regardless of its well-known safety and efficacy.

In our study the patients who underwent percutaneous
cardiac catheterization via the transradial approach
were present with the mean age of 52.56 + 11.86 years
which is similar to a study by Masud F et al.
documenting mean age of 57.62 + 10.1 years.!!
Another study by Chowdhury MZ reported the mean
age of patients 53.5 £ 9.7 years (range: 31-75 years)
which is similar but, in this study, when data was
categorized in the groups it was seen that the most of
the patients had age more than 50 but statistically
insignificant difference was observed among age
groups. In contrast to our results aforementioned
studies reported age as a prognosticator of RAO, with
elderly patients (above 60 years) having higher
frequency of RAO. Similarly, 63.8% with age >50
years were declared to be having RAO by
Chowdhury.*?> Male into female percentage in our
study was perceived to 63.4% versus 36.6% which is
in line with the literature showed two thirds (66.7%)
were male by Chowdhury. Another study reported
comparable results with respect to gender (male 68.8%
and female 32.2%).

All patients were overweight and obese in our results
who present for PCI whereas the normal weight
patients (47.8%) were also foreseen in previous
studies incidence of overweight and obese patients
was 43.5% and 8.7% respectively. Incidence of
hypertension, diabetes mellitus (DM), dyslipidemia
and smoking were 80%, 65%, 57% and 38%
respectively.'? A Study by Tuncez had inverse results
with respect to high percentage of female gender

(56.6%) and Hypertension (81.1%) DM (34.9%)
Hyperlipidemia (85%) Smoking (47.2%).*

Mean interval of Cine-fluoroscopy for coronary
angiography was 2.75 £ 1.5 min and percutaneous
coronary intervention (PCI) 8.29 + 5.1 minutes.! These
results are in accordance to previous data. Whereas in
our study duration of coronary angiography by radial
artery is 18.22 minutes and PCI 19.24 minutes.

The frequency of RAO was found to be 39.7% in our
study and in another study, this was 7.1%% which is
less than in comparison to a large study by Tuncez et
al. (9.4%).! In another study by Indian Sreevasta et al.
it was 13.1%.'® These findings are in accordance to
current meta-analysis published by Rashid et al. where
RAO incidence was found to be 7.7% in first 24 hours
and 5.8% after 30 days of cardiac catherization.'*

In contrast to above mentioned results related to
incidence of RAO, study by Chowdhury done on 69
patients undergoing cardiac catheterization, only one
old age patient (1.45%) had RAO on follow-up at third
month which is quite less than documented (up to
18%) by some other studies.”” Although this patient
was asymptomatic despite ischemic hand detected by
no radial artery flow on Doppler ultrasound (USG),
which could be explained by the presence of
collaterals. Therefore, Kiemeneij recommended that
radial approach for cardiac catheterization should be
selected only in those patients with good ulnar and
palmar arch blood flow.'® The patency of these vessels
can be checked by the Allen’s test before starting the
procedure but gold standard methods are color doppler
USG and plethysmography.t?

Sinha et al.'® study 1945 consecutive patients
undergone transradial catheterization demonstrated
that RAO was found in 339 (174%) patients through
color doppler USG on day 1, although pulse was still
palpable on examination in 115 (34%) of these
patients. While 30-day data showed RAO was found
in 221 (11.4%) patients and 114 (52%) patients had
palpable pulse. Surprisingly, 118 (34.8%) of 339
patients having RAO showed spontaneous
recanalization of the radial artery on doppler USG.
Further follow up on 180 days, there was reduction in
RAO to 99 (5.1%) and palpable radial artery in 68
(69%) patients was found which indicated more
spontaneous recanalization.®

In our study there was significant reduction in RAO
at 30 day by compressing ipsilateral ulnar
artery prophylactically during radial
artery compression for hemostasis after catheterization
through radial approach. Rather RAO was
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considerably decreased on all the follow ups by this
prophylactic compression. In the current era cardiac
catheterization through radial approach becoming first
choice all over the world but with factors like
operators being at different level learning curve,
increasing number of cardiac patients undergoing
catheterization and complex nature of the procedure,
measures should be taken to prevent RAO for future
use of this safe approach in patients with recurrent
ischemia requiring repeated angiograms. The
incidence of RAQ is lower in those patients who has
palpable radial artery while compression of artery for
hemostasis.*

When data was stratified with respect to effect
modifiers it was noted that among age, gender,
duration of procedure or type of intervention;
statistically insignificant difference was observed
among the radial artery occlusion and these variables.
In the previous data, there was significant variation in
RAO frequency in stratification of data for gender. A
study by Masud F et al. conducted on 141 patients,
RAO was found in 10 (7.1%) patients and out of these
6 (60%) were females and 4 (40%) were males.!!
Similar trends were seen in studies done by Tuncez et
al. (80 % female patients with RAQO) and Rashid et al.
(66.7% female patients with RAO). This gender
difference is most probably due to main factor of small
ration of radial artery to arterial sheath seen in
females.’* A local study demonstrated that higher
incidence of RAO was seen in patients undergoing
PCI (9) as compared to those undergoing angiogram
(1) and these results were in accordance to study by
Tuncez et al. In those 10 patients with RAO there was
difference of procedure time (<30 min in 1, <60 min
in 7 and >1-hour in 2 patients). But the effects of
procedure type and duration on RAO were not
statistically ~ significant ~ (p-value=0.195  and
3.55).1' Sinha study results provided multivariate
analysis, and prove that various predictors of RAO
include female gender, DM, low BMI, small radial
artery (<2.2 mm) and small radial artery to sheath ratio
< 1_16

The limitation in our study was that best time point at
which to assess RAO is unknown; however, previous
studies demonstrated that the incidence of RAO is
reduced over time compared with day 1, and if the
artery was patent initially, it usually does not occlude
later.”®16 There is variability in different studies in the
time at which RAO was assessed. We chose to assess
RAO on the day of the procedure because the majority
of our patients were discharged the same day and
resided at large distances from the hospital. At this
time, the incidence of RAO is highest. Patients who
resided closer were asked to come back for follow-up,

and indeed, we found that the incidence of RAO was
reduced after 1 week compared with the day of the
procedure.

CONCLUSION

In our study a considerable number of patients were
observed with radial artery occlusion with trans radial
approach thought statistically insignificant difference
was noted among all ages, gender or type of intervention
suggesting a detailed evaluation of radial artery patency
should be done before hospital discharge and to avoid this
potential complication multidirectional efforts are
required to expand the operator’s skills, use of high-
quality equipment, acceptable anticoagulation and
particularly to improve the method of attaining
hemostasis. Therefore, while proceeding through
transradial approach during interventions, a detailed
evaluation of radial artery patency should be done before
hospital discharge.
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