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ABSTRACT

Background and Aim: Patients with acute coronary syndrome who receive radial access by percutaneous coronary
intervention (PCI) are less likely to experience clinical adverse events. The present study aimed to associate the PCI procedural
time with left subclavian artery angle in acute coronary syndrome patients.

Material and Methods: This retrospective study was carried out on 124 consecutive patients who underwent percutaneous
coronary intervention in Punjab Institute of Cardiology, Lahore from June 2021 to June 2022. Prior to study conduction, the
ethical committee approved the study protocol. After a CT scan on admission, patients with PCI via an LRA were included in this
study. The angle of left subclavian artery was measured on CT scan through coronal view as an indicator for tortuosity and was
related with procedural time and clinical variables. SPSS version 26 was used for data analysis.

Results: Of the total 124 consecutive patients who underwent PCI, the left radial approach was used in 60 (48.4%) acute
coronary syndrome patients. The overall mean age was 64.8+12.6 years. There were 37 (29.8%) females and 87 (70.2%)
males. Severe tortuosity patients (left subclavian artery angle <70 degree) had higher incidence of female gender (41.6% vs.
14.2%, p<0.001), older age (73.8+9.87 vs. 59.6+14.2 years, P<0.005), higher subclavian artery calcification (72.6% vs. 32.8%,
P=0.001), and hypertension (92.6% vs. 74.8%, P<0.01) than those with angle of left subclavian artery =70 degrees. Total
procedural time (p=-0.29, P=0.003), and sheath cannulation to first balloon time (p=-0.48, P<0.001) were negatively associated
with left subclavian artery angle.

Conclusion: The present study found that Left subclavian artery lower angles are indicators of tortuosity via left radial approach
significantly associated with total procedural time and sheath insertion long duration to the first balloon time during percutaneous

coronary intervention.
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INTRODUCTION

Percutaneous coronary intervention (PCI) via left radial access
(LRA) is significantly related to reduction in adverse clinical
outcome as compared to acute coronary syndrome patient’s
femoral access [1-3]. Acute coronary syndrome (ACS) suspected
patients should be risk stratified based on ACS susceptibility and
adverse outcomes for effective treatment option [4, 5]. Acute
coronary syndrome patients with hemodynamic instability and
refractory angina, urgent invasive strategy is recommended as per
recent medical practice guidelines [6, 7]. This early invasive
strategy might prevent ischemic stroke [8]. Additionally, variations
in arterial anatomy including right subclavian artery tortuosity affect
the duration and outcomes of transradial procedural [9]. Numerous
studies reported that LRA use in St-elevated MI patients is
significantly associated with reperfusion times and comparable
success rate as compared to right radial access [10].
Consequently, LRA is an alternate approach in ACS patients
compared to RRA due to right hand persons preferred while
considering the different vascular complication risk.

Majority of physician considered PCI through right radial
artery as a preferred choice for carrying out the procedure and are
acceptable to patients due to fast recovery and vascular
complications reduction as compared to PCI through femoral aorta
and artery causing longer exposure to X-rays, difficulties in
catheter placement, catheter deliveries time consumption, and
poor recoil support. There is paucity of data regarding the patient’s
outcomes in early or delayed PCIl. Patients were stratified into
high, intermediate, and low risk groups. Left subclavian artery
angular changes were hypothesized on CT due to PCI time
influenced by tortuosity via LRA in ACS patients. The present
study aimed to evaluate the association of left subclavian artery
angle and procedural time for PCl in ACS patients.

METHODOLOGY
This retrospective study was carried out on 124 consecutive
patients who underwent percutaneous coronary intervention in

Punjab Institute of Cardiology, Lahore from June 2021 to June
2022. Prior to study conduction, the ethical committee approved
the study protocol. After a CT scan on admission, patients with PCI
via an LRA were included in this study. The left subclavian artery
angle was measured on CT scan through coronal view as an
indicator for tortuosity and was related with procedural time and
clinical variables. LRA is the preferred option for PCI unless there
is a left handed person, poor radial pulse, arterial line inserted, and
had paralyzed side. CT was not performed in all ACS patients. All
the patients underwent PCIl via other arterial access approach,
myocardial infarction patients (2-28 days), non-native coronary
vessel patients undergone PCI, and physiological testing in PCI
guided patients were excluded. Multi-slice helical CT was used
with elevated upper limbs during admission time after
percutaneous coronary artery. Initially, the left subclavian artery
was identified through coronal plane image. In the center of the
blood vessel, two points each 5 mm away were selected in the left
subclavian artery. On a horizontal plan, the angle of line
connection between two points was measured. Lower angle was
selected and estimated by two independent cardiologists. SPSS
version 26 was used for data analysis. Numerical variables were
expressed as mean and standard deviation whereas categorical
variables were described as frequency and percentage. Sheath
cannulation and total procedural time were not distributed
normally. All the descriptive statistics was done taking 95%
confidence interval and 5% level of significance.

RESULTS

Of the total 124 consecutive patients who underwent PCI, the left
radial approach was used in 60 (48.4%) acute coronary syndrome
patients. The overall mean age was 64.8+12.6 years. There were
37 (29.8%) females and 87 (70.2%) males. Severe tortuosity
patients (angle of left subclavian artery <70 degree) had higher
incidence of female gender (41.6% vs. 14.2%, p<0.001), older age
(73.8+9.87 vs. 59.6+14.2 years, P<0.005), higher subclavian artery
calcification (72.6% vs. 32.8%, P=0.001), and hypertension (92.6%
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vs. 74.8%, P<0.01) than those with left subclavian artery angle 270
degrees as shown in Figure-2. Total procedural time (p=-0.29,
P=0.003), and sheath cannulation to first balloon time (p=-0.48,
P<0.001) were negatively associated with left subclavian artery
angle. Figure-1 illustrates the gender's distribution. Table-I
represents the different comorbidities in angle of left subclavian
artery <70 degree versus angle of left subclavian artery =70
degrees. Laboratory findings of both angle of left subclavian artery
<70 degree versus angle of left subclavian artery 270 degrees are
shown in Table-Il. Table-lll compares the PCI procedure in angle
of left subclavian artery <70 degree versus angle of left subclavian
artery 270 degrees. Table-IV shows the CT findings in both angles
of left subclavian artery <70 degree versus angle of left subclavian
artery 270 degrees.
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Figure-1: Gender’s distribution (n=124)

Table-1: Comparison of different comorbidities in angle of left subclavian
artery <70 degree versus angle of left subclavian artery 270 degrees

Comorbidities Angle of left Angle of left P-value

subclavian artery subclavian artery

<70 degree 270 degrees

N=29 (%) N=31 (%)
Hypertension 27 (92.6) 23 (74.8) <0.01
Diabetes 11 (37.9) 12 (37.9) 0.76
Dyslipidemia 18 (62.1) 21 (67.7) 0.20
Smoking 16 (55.1) 22 (71) 0.81
Previous PCI 6 (20.7) 4(12.9) 0.48
Statin 8 (27.6) 11 (35.5) 0.53

Table-2: Comparison of Laboratory findings of both angle of left subclavian
artery <70 degree versus angle of left subclavian artery 270 degrees

Parameters Angle of left Angle of left P-value
subclavian artery subclavian artery
<70 degree N=29 270 degrees N=31
HbAlc (%) 6.2+0.7 6.1+1.2 0.67
T-chol (mg/dL) 202.0+46.8 214.1+56.4 0.29
LDL (mg/dL) 115.6+42.6 131.2+48.8 0.21
HDL (mg/dL) 44.6x10.7 46.8+11.6 0.41
TG (mg/dL) 116 (80, 192) 120 (88, 162) 0.91
Creatinine 0.96+0.48 0.91£0.42 0.92

Table-3: Comparison of PCI procedure in angle of left subclavian artery <70
degree versus angle of left subclavian artery 270 degrees.

PCI procedure Angle of left Angle of left P-value
subclavian artery subclavian artery
<70 degree N=29 270 degrees N=31

Fluoroscopy time
(min)

226 (125, 37.9) 14.4 (12.3, 26.6) 0.08

Total procedure 80.4+44.3 58.9+28.6 0.012

time (min)

Sheath insertion to 32.6x12.3 22.2+6.8 <0.001
the first balloon

time (min)

Contrast medium 138.6+36.4 131.6+46.4 0.53

volume

Changing guiding 4 (13.8%) 3(9.7%) 0.29
catheter

Back up catheter 22 (75.9%) 21 (67.7%) 0.51
Micro-catheter 10 (34.5%) 5 (16.1%) 0.05
used for culprit

lesion wire

crossing

Multiple stent 9 (31%) 10 (32.3%) 0.76
implantation

Temporary pace 8 (27.6%) 8 (25.8%) 0.65
maker

Table-4: Comparison of CT findings in angle of left subclavian artery <70
degree versus angle of left subclavian artery 270 degrees.

CT findings Angle of left Angle of left P-value
subclavian artery subclavian artery
<70 degree N=29 270 degrees N=31

Subclavian artery 21 (72.4%) 11 (35.5%) 0.001
calcification

presence

Angle of the aortic 45.4+8.3 41.6+8.6 0.21

root (degrees)

DISCUSSION

The present study found that left subclavian artery lower angle was
associated with female gender, hypertension in ACS patients, and
older age of patients underwent left radial PCI and had moderate
association with prevalence of CIN and longer duration of sheath
insertion to the first balloon time. From the last few decades, a
growing number of patients have undergone PCI through radial
artery route with increasing cases in which direct PCl and
interventional PCI were carried out. A previous study reported that
PCls were performed through the right radial and left radial artery
in 89.4% and 10.6% respectively [11]. Another study found that the
majority of physicians have chosen a radially artery route for
performing PCI on a routine basis [12]. Yet, in emergency cases,
the femoral artery route is related to severe drawbacks. Many
vascular complications were associated with femoral routes. The
catheter entrance direction through ascending aorta in left radial
artery is similar to aorta through femoral artery.

Artery tortuosity is difficult to evaluate through angiography
and previous investigations reported that CT imaging used as an
indicator of artery tortuosity is quantitative assessment of right
subclavian artery angle [13, 14]. Prior to cardiac catheterization,
CT imaging is not required in ACS patients. However, CT imaging
for angle assessment might have clinical advantage over other
modalities particularly in ACS patients as they often undergo CT
examination before aortic dissection detection before PCl in ACS
patients [15, 16].

Female gender, older age, and presence of comorbidities
such as hypertension and diabetes were significantly associated
with left subclavian artery tortuosity in the present study. A study
conducted by J. Maeremans et al [17] reported that severe
tortuosity was significantly associated with consecutive patients
who underwent right radial artery through coronary angiography
done initially. Another study showed that right subclavian artery
severe tortuosity clinical predictors were older age, female gender,
and a short stature [18].

Patients with an angle of the left subclavian artery of <70
degrees were also found to have a high risk of CIN.
Atherosclerosis was associated with CIN related various risk
factors. Similar findings were reported in previous studies [19-21].
The left subclavian artery angular changes are considered for
different risk factors representation on the CT images.

Another approach of LRA might not be needed to change in
cases where the left subclavian angle is lower. Previous studies
reported that severe tortuosity clinical predictors might be similar
due to brachiocephalic left or right subclavian arteries [22, 23]. The
subclavian artery lower angle increases the risk of longer
procedural time in ACS patients who are hemodynamically
unstable. Comparing the left subclavian artery angle, <70 degree
had higher CIN incidence than =70 degrees group.
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CONCLUSION

The present study found that Left subclavian artery lower angles
are indicators of tortuosity via left radial approach significantly
associated with total procedural time and sheath insertion long
duration to the first balloon time during percutaneous coronary
intervention.
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