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Introduction

Abstract

AIM: To safely perform angioplasties in acute coronary syndromes with low contrast volume using Cordis 6F
diagnostic catheters and to perform mechanical bench tests on the diagnostic and guide catheters in a radial path
model.

METHODS: In 191 patients (242 lesions/268 stents) with acute coronary syndromes angioplasty were performed
with cordis 6F diagnostic catheters.

RESULTS: The lesions were present at left anterior descending (121), Left main (5), left circumflex (51), ramus
(5) and right coronary artery (60). In 72% of cases, lodixanol was used. All contrast injections were given by hand.
Regular follow-up of the patients was performed at 30 days. The procedures were performed in the femoral route
only. Pre-dilatation was performed in 43 cases. Successful revascularization of the target lesion was achieved in
all cases. The mean contrast volume used per patient was 28 ml (+ 8 ml). Mild reversible contrast-induced
nephropathy (CIN) was observed in two patients. Cardiogenic shock was seen in 7 cases, and one death was
observed. Pushability and trackability tests showed good force transmission and hysteresis in diagnostic catheters
compared to guide catheters.

CONCLUSIONS: Angioplasty with stenting could be performed safely in patients using cordis 6F diagnostic
catheters using a low volume of contrast in acute coronary syndromes. Low contrast volume usage would result in
a lower incidence of contrast-induced nephropathy and cardiac failures.

complications gambit. Contrast-induced nephropathy
is common, and the incidence is about 7 to 10% in
primary angioplasties and about 5 to 10% in routine
angioplasties [1], [2], [3]. Long-term kidney injuries are

Angioplasties in acute coronary syndromes
(ACS) are challenging, and these procedures are
associated with higher morbidity and mortality than
elective procedures. Longer procedural times, higher
contrast usage, deranged renal parameters and
bleeding risk commonly add to the complications in
addition to the primary cardiac problems. Hence,
minimising these will greatly improve the outcome of
the procedure. Contrast-induced nephropathies, as
well as contrast related problems, add to

frequent in patients with contrast-induced nephropathy
[4], [5], [6]. Contrast media are known to have direct
cytotoxicity on human kidney cells in vitro evaluation

[71.

Some studies [8], [9], [10], [11] have shown
higher contrast requirement in radial procedures, or at
least it is equal volumes in femoral and radial [11].
Also, the radial routes are known to have increased
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radiation dosage to patients and the physicians [12],
[13]. Contrast agents are also associated with
thrombotic and bleeding manifestations, which was
observed in various studies [14], [15], [16], [17], [18].
They are well known to induce platelet degranulation
[19]. Also, they can induce renal apoptosis and
thereby cause chronic renal failure [20]. This is a
report of angioplasty in 191 cases with acute coronary
syndromes, which were performed with minimal
contrast volume to achieve a higher clinical success of
the patients using 6F Cordis diagnostic catheters.

Methods

In the initial part of the study, diagnostic
catheters were used to perform angioplasty when
guide catheters failed to engage in the same patients
[21]. Subsequently, when the technique was improved
in high-risk patients with acute coronary syndromes,
the angioplasty procedures were performed with
Cordis 6F Infiniti diagnostic catheters itself.

Angioplasty and stents

In 191 patients’ angioplasty with stenting was
performed by this technique using 6F diagnostic
(Cordis) catheters, and 268 stents were deployed
from June 2016 to May 2017. During this period 265
angioplasties were performed in total. The lesions
(242) included left anterior descending (121), Left
main (5), left circumflex (51), ramus (5) and right
coronary artery (60) lesions, and in total 268 stents
were used. A variety of coronary stents from various
standard companies were used in the procedures.
Cardiogenic shock was seen in seven cases. The aim
was to reduce contrast-induced nephropathy as well
as hemodynamic problems and cardio-renal
syndromes. In 72% of cases, lodixanol was used. All
injections were given by hand only. Regular follow-up
of the patients was performed at 30 days. All the
procedures were performed through the femoral route
only. All procedures were performed in Siemens
Axiom Artis cardiac catheterisation lab, and the
images were acquired at a frame rate of 15 frames/s.
Pressure tracings were monitored during the
procedure though there was mild dampening the
pressure tracings were visible (Figurel).

Pre-dilatation was performed in 43 cases with
57 lesions using 74 balloons (semi-compliant 2 mm x
10 mm and lesser sizes) and in 4 cases, 2.5 x 10 mm
and in two patients 3 x 10 mm. In 5 cases short
balloons (1.25 x 6 mm or 1.5 x 6 mm) were used with
wires to cross the lesions though inflations were not
given. For the procedures pre-dominantly floppy wires
(Allstar or run through) or balanced middle-weight
(BMW) wires were used.

w

0
0
0
38
82
30

Figure 1: Pressure tracings show the pressure waveforms during
angioplasty using a diagnostic catheter. Panel A showed the
pressure tracings when a left anterior descending artery lesion was
wired. Panel B showed pressure tracings when the stent was being
deployed. Panel C showed the pressure tracings from right
coronary when a different stent was used for right coronary lesion

Smaller balloon sizes were chosen to
minimise the risk of coronary dissections and severe
coronary spasms, which would deem further
procedure difficult. The stent deployments were
usually at 14 to 16 atm (Figure 2).
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Figure 2: Shows angioplasties and proximal left anterior artery stent
deployments. Panels A and B show stenting to proximal LAD with
near total occlusion and Panels C and D show stenting to proximal
LAD with complete occlusion

Two inflations were given for 5 to 7 seconds
with a time interval of about 5 to 10 seconds of
deflation, which is the user routine in all the cases.
High-pressure deployments (> 16 atm.) were used in
only 6 cases. Post-dilatation with the semi-compliant
balloons was used in 5 cases only.

In cases with difficulty in wire crossing,
balloon-assisted wire crossing was performed,
wherein the balloon and wire were taken to the tip,
and with gentle manipulation, the wire crosses the
lesion. The length of the stents varied from 8mm to 28
mm and the diameter of the stent varied from 2.25
mm to 4.0mm. IVUS and OCT were not performed in
these cases. Five patients underwent coronary artery
bypass grafting in the past, and stenting was
performed in the native vessels (Figure 3). Buddy
wires were used in four cases for deployment of the
stents.

Medications

Aspirin, clopidogrel, tirofiban and low
molecular weight heparin were used in appropriate
doses in all patients. Ticagrelor was not used in any of
the cases in the first two days of angioplasty, and in
four patients at discharge ticagrelor was added after
stopping clopidogrel.

Tirofiban was given to all patients, and the
dosage was titrated based on the creatinine values.
Immediately after stenting a bolus of 10ml tirofiban
(Conc. 5 mg/100 ml) was given for one stent forcibly
by hand, and if further stents are required extra bolus
of 5ml was given through intracoronary route in the
diagnostic catheter. When the creatinine levels were >

3 mg/dl, tirofiban was given at 1 to 1.5 ml/hr. Infusion
for 14 hours. At normal creatinine values, the standard
flow rate of tirofiban was 4 ml/hr. for 18 hours (conc. 5
mg/100 ml). In frail patients, the infusion rate was
3.5 ml/hr for 18 hours. For 18 hours. If there was
any minor bleeding Tirofiban was stopped for 1 to 2
hours and restarted at 2.5 to 3 ml/hr. When the
creatinine was 2 to 3 mg/dl, the infusion rate was
1.5 to 2 ml/hr for 12 to 14 hours. For 12 to 14
hours. The concentration of the tirofiban solution
used for bolus and infusion was 5 mg/100ml.

Figure 3: Stenting in patients who underwent coronary artery
bypass grafting in the past. Panels A to C show stenting from LMCA
to proximal LAD, Panels D to F show stenting in proximal LAD and
panels G to | show stenting in proximal LCA

Contrast-induced nephropathy was defined as
a rise in creatinine of 0.5 mg/dl from the baseline or
increase in creatinine up to 25% from baseline values.
N-acetyl cysteine was started orally immediately after
completion of the procedure in patients with elevated
creatinine. Blood sugars were controlled
predominantly by rapid-acting insulin injections and if
required insulin infusion. At discharge, the patients
were started with adequate doses of (rapid-acting +
long-acting, mix) insulin along with diabetic
medications. All patients were followed up to 30 days
after discharge.

Bench testing through the radial path

Bench testing of the diagnostic and guide
catheters was performed. A radial path was created
based on anatomy with suitable angles and
dimensions. The radial path creation is shown in
Figure 4. The path starts with 4 mm and gradually
increases in width and joins the aortic arch. The
insertion sheath was 6F with 10 cm length instead of
the standard 7cm. Details of indexation of the
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catheters for pushability and trackability parameters
are shown in supplementary figures 1. The average
length of the radial path is about 81 cm, and that of
the femoral path is 56 cm.

Figure 4: Radial and Femoral paths used in the bench testing
evaluation

Results

The baseline characteristics, contrast

requirement, and CIN

Table 1 summarises the baseline and patient
characteristics. All parameters were approximated to
the nearest integer. Successful revascularisation of
the target lesion was achieved in all cases. The mean
contrast requirement in this retrospective series per
patient was 28ml (+ 8 ml), and one death was seen.
Contrast-induced nephropathy was observed in two
patients. Patient 1 had CIN had risen in creatinine
from 1.7 to 2.3 mg/dl and returned to near baseline
1.9 mg/dl. This patient had accelerated hypertension
and gastritis and vomiting. However, the urine output
was good. Patient 2 had an increase in creatinine
from 1.1 to 1.5 mg/dl. Patient 2 was 72 years old and
had heart failure and moderate left ventricular
dysfunction and was on diuretics.

Table 1: Baseline and the patient characteristics in the study

Parameter Value (N = 191)
Age, yrs 58 +12
Sex, M (%) 79
Diabetes, (%) 82
Hypertension, (%) 46
Primary PCI, n 55
Rescue PCl, n 73
NSTEMI (Post Ml or Troponin positive), n 47
Unstable angina (Troponin negative), n 16
Baseline chronic renal failure with Cr > 2.0, 6

n

Ticagrelor, n 4
Groin hematoma, n 6
Blood Transfusion, n 2
Antibiotics, n 10
Mortality, n 1
Another minor bleeding 3
Mean Fluoroscopy time, min 53+1.6

A reversible insignificant rise in creatinine less
than the definition criteria for CIN was seen in 5 more
cases. CIN was mild, and none required dialysis. The
mean fluoroscopy time in this series of patients was
53 £ 1.6 min. Coronary perforations and wire

breakages were not seen.

Antibiotics

Need-based higher antibiotics (Imipenem-3
and piperacillin-tazobactam-2 cases) were given in
patients associated with sepsis (10 patients).
Polymyxin B was used in two patents, and
vancomycin in three patients. Oral ciprofloxacin and
nitrofurantoin were given to ten patients.

Clinical observations

Cardiogenic shock was seen in 7 cases,
which was successfully managed with inotropes, and
IABP support was kept as a backup. The details of
patients with cardiogenic shock are given in a
separate paragraph below (Figure 5).

Figure 5: Proximal LAD stenting in patients with cardiogenic shock
successfully recovered

Distal vessel spasm was seen in 5 cases,
which were managed with a low dose of nitrates.
Ventilator support was required in two patients. Mild
pulmonary edema/heart failure was seen in 9 cases,
which were managed with diuretics and they were
managed with oxygen, and in seven cases transiently
with non-invasive ventilation. Mild groin hematoma
was seen in six cases, and blood transfusion with one
unit was required in two patients.

Three patients had high creatinine > 3 mg/dl
at baseline (3.1, 3.3 and 3.8 mg/dl). However, after
the procedure and N-acetyl cysteine therapy, there
was mild fall in creatinine. No mortality was observed
in any of these cases.

The radio-opacity of the arteries and the stent
was adequate to perform the procedure safely.
Reperfusion ventricular tachycardia was seen in three
patients, which was managed by DC cardioversion.
Ventricular fibrillation was seen in one case, which
was successfully reversed with DC cardioversion.
Non-sustained ventricular tachycardia was seen in
four more cases. Symptomatic transient vasovagal
mediated bradycardia and mild hypotension were

Open Access Maced J Med Sci. 2019 Mar 30; 7(6):1004-1012.

1007



Clinical Science

seen in 7 cases immediately after stenting and
revascularisation, which responded to saline infusion,
atropine, and vasopressors. Proximal vessel
dissections were not seen by the radiological method
in any of the cases. This was observed even after
occasional sucking of the diagnostic catheters into the
coronaries immediately during withdrawal of stent
balloon post-stenting.
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Figure 6: Trackability testing for diagnostic and guide catheters in a
radial path

Hydration

Hydration through normal saline was given
only when it is required or when transient hypotension
was observed. This was seen in 9 cases where fluids
were given due to transient hypotension. However,
effective oral fluids were started as early as possible
after the procedure. In four cases fluids were given >
1 litre, after insertion of the central venous pressure
line. In patients with vasovagal or transient fall in
blood pressures, fluids were given.

Cardiogenic shock

Cardiogenic shock was seen in 7 patients
(Figure 5). Patient 1 had anterior wall infarction with
hypotension, tachycardia (heart rate 140/min) and
was thrombolysed, Killip 4. Frusemide infusion was
started, and angioplasty was performed with 20 ml
contrast and stent was placed to proximal LAD.
Patient 2 had severe hypotension, tachycardia and
anterior wall Ml and stent was placed to proximal LAD
with 25 ml contrast. The patient had persistent severe

hypotension and decreased urine output. Fluid
therapy was given with CVP guidance and inotropes.
Urine output improved and the patient recovered.
Patient 3 had thrombolysis outside and presented with
Killip Class 4 and hypotension and tachycardia.
Angioplasty with stenting was done to proximal LAD
and the patient recovered. The patient also had
septicemia, Polymyxin with imipenem was given for
seven days, and the patient recovered. He was on a
ventilator for one day.
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Figure 7: Pushability testing for diagnostic and guide catheters in a
radial path

Patient 4 had hypotension and anterior wall
MI. After angioplasty, the patient improved. Patient 5
had inferior wall Ml and chronic total occlusion of LAD
and culprit RCA was stented and patient improved.
Patient 6 had old anterior wall Ml and chronic total
occlusion (CTO) of proximal LAD, and stenting was
done to culprit proximal RCA after multiple pre-
dilatation, and the patient improved successfully. This
patient had ventricular fibrillation immediately after
stenting, which was successfully reversed with DC
cardioversion. In the last 2 cases, CTO therapy of the
LAD was not attempted in the acute setting. Patient 7
was an 82 yr. The old lady who had acute anterior
wall myocardial infarction with the massive left
ventricular clot and cardiogenic shock. After
successful stenting, the patient developed ventricular
tachycardia, which was successfully reversed with a
shock. This patient lost sensorium due to embolisation
of the clot to the brain, and 12 hours later the patient
expired.
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Radial path pushability and trackability

The possibility parameters of the radial track
are shown in figure 6 and Supplementary Figure 2.
The diagnostic and guide catheters show similar
pushability parameters. The mean ratio of distal to
distal force transmission in the femoral approach was
0.28 (+ 0.13) for diagnostic, and 0.51 (+ 0.11) for
guide catheters. The mean ratio of distal/proximal
force transmission in the radial track was 0.63 (£ 0.07)
for angiographic catheters and 0.58 (+ 0.06) for guide
catheters. The force transmission curve was better
with diagnostic catheters. The trackability of the
catheters is good up to the 74 cm, and after that the
trackability was restricted (Figure 7/supplementary
Figure 3). The bench testing in the femoral paths
showed a force transmission ratio of 0.28 and 0.51 for
diagnostic and guided catheters respectively [21].

Figure 8: Comparison of the 6F Judkin’s left diagnostic (left) and
guide catheter (right) by radiological screening. The tapering tip
in the diagnostic catheter is seen

Discussion

This is a series of angioplasties performed
with performed with Cordis 6F diagnostic catheters
using limited contrast. Bench evaluation of the
catheters showed balanced force-displacement
curves, compared to guide catheters. Contrast usage
is minimised during the procedure, as the inner lumen
of the diagnostic catheters is smaller. All types of
coronary stents could be taken through the diagnostic
catheters, and stent balloon could be easily withdrawn
into the catheters. The bio-vascular scaffold was not

used in this series of cases. The mean fluoroscopy
time for the procedure was significantly lesser, which
was about 5.3 min. In the previous study involving 34
patients in emergency setting [21], the Cordis 6F
diagnostic catheters were used for angioplasty and
stenting when difficulty in engagement in the coronary
ostium was encountered, and the bench testing of
catheters was performed in the femoral route. In this
study, the 6F diagnostic catheters were used regularly
for angioplasty, and bench testing of catheters was
conducted through the radial path.

In the past, an IVUS guided study in stable
coronary disorders has shown a lesser contrast
requirement [22]. However, in acute coronary
syndromes, IVUS alone strategy is difficult as the clot
is unstable and the available time is limited. Routine
hydration to all patients was not given though
adequate oral fluids intake was ensured. Hydration is
often recommended; however, since the contrast
usage was less, it was used only when required [23].
Frequent hydration has its downside that it could
worsen heart failure [24], and in the setting of
anticoagulation, this can result in acute lung
injury/ARDS. In a few patients’ intravenous fluids tend
to cause rigors.

Clinical implications

The significant reduction in contrast load and
fluoroscopy times [25] translate into lesser renal,
respiratory injuries and coagulation abnormalities.
Even in patients with mild CIN, oliguria was not seen.
While renal injury by contrast, is well known, the
worsening of congestive heart failure in the setting of
anticoagulation can cause acute lung injuries. These
lung injuries could cause ARDS or significant oxygen
desaturations which would lead to the development of
unnecessary arteriovenous shunts and eventually
diversion of about 15 to 20% of the cardiac output
[26].

This in the setting of acute coronary
syndromes could worsen the ischemia or arrhythmias
could result. Also, the contrast media by its action on
the platelets can cause coagulation abnormalities
which could be thrombotic or even bleeding [14], [15],
[17], [18], [19], and it can injure the endothelium [27]
resulting in the increase in inflammatory markers [28].
Even infection control is modulated by contrast media
volumes [29], and a significant number of cases can
have coexisting septicemia. These interactions make
patient management difficult. Hence, a reduction in
contrast media volume would give good clinical
results.

Also, technically, large stents up to 4.5 mm
and long stents of about 40 mm size can be used
through these catheters. Left main lesions were
performed and in left circumflex lesions a slight
rotation to align coaxial to the vessel may be required.

Open Access Maced J Med Sci. 2019 Mar 30; 7(6):1004-1012.

1009



Clinical Science

Bernoulli’s theory, Poiseuille’s equation,
and Reynolds number

The reduced volume of contrast is well
explained by the diameter of the catheter and flow
properties. The internal volume of the diagnostic
catheter is 1.69 cu mm, and the internal volume of the
guide catheter is 2.79 cu mm. The inner lumen of the
diagnostic catheter is 1.4 mm, and the inner lumen of
the guide catheter is 1.8 mm. When the stent or
balloon is inside the coronaries the volume required to
visualise the coronaries is still reduced. This is due to
more force required to generate the rate of flow, which
results in less contrast volume in the lesser space
required to opacify the coronaries. This is further
explainable by a derivative of Bernoull’'s Theorem
[30], which is the Poiseuille’s equation [31]. Also,
when the lumen of the catheter is narrow the volume
of contrast wastage at the distal tip is reduced. This is
due to better control of Reynold’s number or the
laminar flow properties at the head of the contrast
stream in thinner diagnostic catheters than in large
lumen guide catheters. Reynold’s number is directly
proportional to the diameter of the vessel [32]. This
results in more turbulent flow at the tip and higher
wastage of contrast in guide catheters. The coefficient
of friction is higher in diagnostic catheters than in
large lumen guide catheters especially when coated
with hydrophilic material. All these reasons explain the
usage of low contrast volume in angioplasties
performed with diagnostic catheters.

Contrast-induced nephropathy is a major
concern during these procedures, and it significantly
influences the clinical outcome. Also, pulmonary
oedema or congestive cardiac failures are often
worsened by contrast volume and pulmonary
haemorrhages, the need for ventilation and the
duration of the ventilation if required are influenced by
renal failure.

Couette flow and dynamic catheter sizes
on bending

The diameter of the catheter sizes though
fixed in the resting stages dynamically changes with
the bending of the catheter [33]. The diagnostic has a
tapering tip, near 90° angles at rest and on
engagement. The guide has a wider angle (about
110°), which increases engagement (Figure 8). The
dynamic diameter is directly proportional to the small
bending, and the catheter diameter is less in
diagnostic after the engagement. The guide retains
the catheter thickness as it has wider bending radius.

Couette flow represents the flow of fluid
between two surfaces, and it can be variably
differentiated and applied in different flow patterns
with or without gradients in the flow [34]. The blood
flow velocity and volume in the coronaries during
angioplasty is dependent on the catheter engagement
angle, Sine (90° Vs. 110°); the effective radius

[(effective R*> = R®> LMCA — R? catheter)], i.e. the
difference radius of LMCA and radius of distal end of
the catheter; and inversely proportional to the distal
tip-length of the catheter after the distal end.

Radial vs Femoral Observations

This lesser ratio of distal to proximal force in
the femoral is desirable for better torque control (&)
of the catheter, which is inversely proportional to time
(8t). The trackability of the catheters was good in the
radial track with a unique restriction at 74 cm out of
the total 81 cm. This correlates anatomically with the
brachiocephalic trunk joining the aortic arch. Also, the
angular momentum and velocity applying the right-
hand thumb rule were directed towards the left
shoulder. In the femoral path, which is shorter, the
trackability of the catheters was good up to the end of
the path, which is near the coronary ostium. These
parameters indirectly correlate with the duration of the
procedure and contrast usage.

Radial vs Femoral procedures — Angular
momentum and velocity

The lesser trackability of catheters in the
radial path is due to angular momentum, and angular
velocities are directed away from the main axis of
torque at the subclavian to brachiocephalic bend. The
vector for these parameters follows the right- hand
thumb rule, which is directed away from the main axis
[35]. This would clinically translate to a slightly lesser
control of catheters in the radial path. Large forces or
torque are transmitted through the radial compared to
the femoral due to thinner radial path compared to
femoral. Hence, manual control of catheters tends to
be slightly difficult in the radial path.

Frictional energy loss

The frictional energy loss is directly
proportional to the lumen diameter of the catheter. In
the diagnostic catheter since the lumen is smaller the
loss of energy is more, and this limits the flow of
contrast. Some latest catheters especially the newer
generation guide catheters show improvements in
tribology, frequently with hydrophilic coatings. This
reduces the frictional energy loss. However, this could
lead to additional contrast usage.

5F Guide catheters vs 6F Diagnostic
catheters

The 5F guide catheters and the 6F diagnostic
catheters have the same lumen dimensions. However,
the 6F diagnostic catheters have thick wall compared
to 5F guide. Bench testing showed less force to
displacement in the 5F guide catheters in the
pushability, and distal tip flexion test [21], and the 3-
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bend test showed large hysteresis (plasticity) [21].
The higher wall thickness in the 6F diagnostic
catheters facilitates direct stenting by providing a
better backup force (F = ma). Hence, by comparing
these parameters, the 6F diagnostic catheters show
better performance.

Acute coronary syndromes vs stable
coronary artery disease

Angioplasties in acute coronary syndromes
unlike routine angioplasty behave differently in
mechanics and hemodynamics, and also in the
biological and inflammatory response. The outcome is
worsened by long procedure times and high contrast
overload. As the ventricle is unstable, arrhythmias,
cardio-renal syndromes with transient hypotension
frequently complicate the procedure. Also, higher
contrast load could release inflammatory markers like
IL6, TNF-alpha, MCP-1, which could worsen the
scenario, especially in cardiogenic shock [28].
Previous studies have shown elevated inflammatory
markers in cardiogenic shock and their association
with CIN and poor clinical outcomes.

Buddy wires, covered stents and IVUS

Using this technique two wires can be used in
the diagnostic catheter during the procedure with a
single stent on one wire. The second wire can be
used as a buddy wire or in another vessel for
stabilisation. Thin or low profile covered stents (5F)
are feasible by this technique. Though IVUS was not
performed routinely in these cases, it was performed
in 2 cases using the latest 3F IVUS catheters in the
diagnostic catheters (supplement Figure 4). The OCT
catheters (2.7F) have lesser calibre compared to
IVUS catheters (3F) and therefore are compatible with
this technique.

Air bubble

During the procedure occasionally, a small air
bubble could be formed at the proximal valve of the
Touhy Borst (Y-connector). This air bubble can be
expelled simply by a gentle flush of saline (2-3 ml)
through the manifold after keeping the proximal valve
of the Touhy open.

Limitations

Bifurcation stenting was not performed in this
series. However, in primary angioplasties, provisional
stenting is the treatment of choice. OCT and IVUS
were not performed in this series, though these
imaging catheters could be well taken inside these
diagnostic catheters if required as they are 3F or less
in diameter. Also, thrombo-suction was not performed
in any of these cases. If the thrombus load is high and

thrombosuction is contemplated, guide catheters
could be used. Of late, this disadvantage could be
overcome with the availability of 5F aspiration
catheters with an outer luminal diameter of 1.09 mm,
which is easily compatible with 6F diagnostic
catheters.

Also, in appropriate cases if the cardiologist is
not comfortable or when the procedure is likely to be
prolonged or long calcific lesions are encountered,
guide catheters could be chosen. However, the
simplicity and stability of the diagnostic catheters, the
improvised speed of the procedure, lesser fluoroscopy
and radiation times, and the favorable lower contrast
volume with good clinical outcomes in this series may
not be underestimated.

The Artist Psychology and KISSS principle

It is a psychology for the artists to make any
artistic procedures meticulous, difficult to perform with
perfection [36]. This often compromises the simplicity
of the procedure. This series shows lesser pre-
dilatations, use of femoral route, direct stenting of
lesions and lesser contrast usage with good clinical
outcomes when used in appropriate cases. This is
also following KISSS principle (Keep it simple, swift
and safe), which is often highlighted in bifurcation
lesion therapy [37].

During this period the author performed the
angioplasties with an expert nursing assistant only.
There was no training program during this period. The
procedural techniqgue and the decision making to
restrict acquiring images, and further therapy with
medications were at the discretion of the author.
These could have influenced the results.

In conclusion, angioplasty with stenting can
be performed safely in patients using cordis 6F
diagnostic catheters using low volume of contrast in
acute coronary syndromes. Large studies are required
to validate the results.
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