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Coronary artery calcium score with cardiac computed
tomography to anticipate the need for rotational
atherectomy
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ABSTRACT

Introduction and objectives: This study aims to investigate if the non-invasive assessment of coronary calcium score using mul-
tislice cardiac computerized tomography (MSCT) may anticipate the need for elective rotational atherectomy (RA) during percuta-
neous coronary intervention.

Methods: Patients were considered eligible for the study after receiving a diagnosis of severe coronary stenosis with moderate or
severely calcified plaques during index coronary angiography. Those patients underwent the Agatston coronary artery calcium
(CAC) score quantification using the MSCT and then underwent percutaneous intervention. Only those lesions considered non-
crossable or non-dilatable according to a pre-specified revascularization protocol were treated with RA. All operators were blinded
to the MSCT results. According to the study protocol, clinical, angiographic and Agatston-related variables were included in the
statistical analysis. Short and long-term outcomes were investigated in both treatment groups during follow-up.

Results: A total of 40 patients were included in the analysis: 20 underwent RA and 20 conventional percutaneous coronary inter-
ventions. Most patients were included after suffering from an acute coronary syndrome and had complex coronary anatomy (mean
Syntax score, 25 points). The logistic regression analysis showed that creatinine levels and the per-lesion Agatston score were the
only predictors of RA. No significant differences were observed regarding in-hospital or long-term procedural outcomes. A novel
parameter, the CAC-Cre index, was found to be useful to anticipate the need for RA.

Conclusions: Coronary artery calcification analysis using the Agatston score is a simple technique that improves the non-invasive
assessment of complex coronary plaques prior to percutaneous coronary intervention. The per-lesion Agatston score, serum creat-
inine levels, and the CAC-Cre index may become useful parameters to anticipate the need for elective RAs during percutaneous
coronary intervention.
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Indice de calcificacion coronaria en la tomografia computarizada para
predecir la necesidad de aterectomia rotacional

RESUMEN

Introduccion y objetivos: El objetivo del estudio fue investigar si la evaluacién no invasiva del indice de calcificaciéon coronaria
mediante tomografia computarizada cardiaca multidetector (TCMD) puede predecir la necesidad de una aterectomia rotacional (AR)
electiva durante la intervencién coronaria percutanea.

Métodos: Se incluyeron pacientes diagnosticados de estenosis coronaria grave con placas moderadamente o gravemente calcificadas
durante la angiografia coronaria. Esos pacientes se sometieron a la cuantificacién del indice de calcificacién coronaria con la esca-
la de Agatston utilizando TCMD vy posteriormente a intervencion percutanea. Solo fueron tratadas con AR las lesiones que se
consideraba que no era posible cruzar ni dilatar, segin un protocolo de revascularizacién predisefiado. Ninguno de los operadores
conocia de antemano los resultados de la TCMD. Segtn el protocolo del estudio, en el analisis estadistico se incluyeron variables
clinicas, angiograficas y relacionadas con la puntuacién Agatston. Durante el seguimiento se estudiaron los resultados a corto y
largo plazo en ambos grupos.

Resultados: Se analizaron 40 pacientes: 20 que recibieron AR y 20 con intervencién coronaria percutdnea convencional. La mayo-
ria se incluy6é después de un sindrome coronario agudo y tenian una anatomia coronaria compleja (puntuacién media de la escala
Syntax de 25 puntos). La creatinina y la puntuacién de Agatston por lesién fueron los tnicos factores predictivos de la AR. No se
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fue atil para predecir la necesidad de AR.

coronaria percutanea.

observaron diferencias significativas en el pronéstico dentro del hospital o a largo plazo. Un nuevo parametro, el indice CAC-Cre,

Conclusiones: El analisis de la calcificacion de las arterias coronarias mediante la puntuacién de Agatston mejora la evaluacién no
invasiva de las placas coronarias complejas antes de la intervencioén coronaria percutdnea. La puntuaciéon de Agatston por lesion,
la creatinina sérica y el indice CAC-Cre son pardametros ttiles para predecir la necesidad de una AR electiva durante la intervencién

Palabras clave: Aterectomia rotacional. Tomografia computarizada cardiaca. Agatston. Indice de calcificacién coronaria. Lesiones coronarias

calcificadas.

Abbreviations

CAC: coronary artery calcium. MSCT: multislice cardiac computerized tomography. PCI: percutaneous coronary intervention. RA:

rotational atherectomy.

INTRODUCTION

Coronary artery calcium (CAC) is a key marker of coronary artery
disease and one of the most robust predictors of cardiovascular
adverse events in different populations. Its prevalence increases
with age and affects a large percentage of patients over 60 years
of age.!

Increased life expectancy in developed countries has led inter-
ventional cardiologists to frequently face complex calcified lesions
in patients undergoing percutaneous coronary interventions (PCI).
This situation remains a challenging scenario due to lower success
rate, higher risk of periprocedural complications and need for
repeated revascularizations. Occasionally, plaque modification
techniques such as rotational atherectomy (RA) are needed to
obtain adequate stent expansion and apposition in severely calci-
fied plaques, and they may improve angiographic and clinical
outcomes in selected patients. However, the use of RA as a bailout
technique may increase procedural time, the amount of contrast
media and the incidence of procedural complications. Besides,
the assessment of calcification using fluoroscopy only during the
coronary angiography has significant limitations and cannot
make reliable predictions on what lesions require RA during
the intervention.

On the other hand, multislice cardiac computerized tomography
(MSCT) improves the non-invasive assessment of coronary calci-
fied lesions. The coronary artery calcium score analysis using
MSCT has been related not only to the extension, complexity and
severity of the obstructive coronary artery disease, but also to the
risk of periprocedural complications after PCI.?3

The primary objective of this study was to investigate whether
accurate quantifications of CAC using MSCT may be useful to
anticipate the need for RA during PCI due to calcified coronary
lesions. Secondary objectives included the analysis of in-hospital
and long-term outcomes.

METHODS
Study patients

Prospective, non-randomized, single-center study at a tertiary car-
diac center that performs over 1100 PCI and 10-15 RA procedures
per year. Between January 2011 and December 2013, patients
undergoing coronary angiography who showed calcified obstruc-
tive coronary disease and were considered suitable to undergo PCI

were screened to enter the study. All patients who had undergone
coronary computerized tomography (CT) scans in the past, with
all the inclusion criteria and without any exclusion criteria were
enrolled in the present study (table 1 of the supplementary data).
The exclusion criteria were: ST-segment elevation acute coronary
syndrome within 7 days, previous PCI within 2 months, hemody-
namic instability and total coronary occlusions. All the patients
included gave their written informed consent, and the protocol
was approved by the local ethics committee.

Coronary angiography

Coronary angiography was performed based on our institutional
protocol and the indication for PCI was based on clinical criteria.
Both the SYNTAX score* and coronary calcification were indepen-
dently evaluated by 2 different experienced interventional cardio-
logists using at least 2 orthogonal fluoroscopic projections. Calci-
fication was defined as an evident density within the arterial wall,
visualized in fluoroscopy as a more radiopaque area. The degree
of calcification was as follows: 1) moderate: radiopacities noted
only during the cardiac cycle before contrast injection; 2) severe:
radiopacities noted without cardiac motion before contrast injec-
tion usually involving both sides of the arterial lumen.®

Multislice cardiac computerized tomography

The MSCT was performed after the index coronary angiography
and prior to the PCI procedure. All operators performing PCI were
blinded to the MSCT results. CAC and non-contrast-enhanced
coronary CT angiography data sets were acquired using a 64-slice
single-source CT system (Aquilion-Toshiba, Medical systems cor-
poration, Otawa, Japan). In order to quantify coronary calcifica-
tion, the Agatston score was determined using the Vitrea 2 work-
station (Vital Images Inc, Plymouth, MN, United States).
Collimation was 4 x 3 mm,; rotation time was 250 mseg; tube
voltage 120 Kv; effective tube current 300 mA. Raw data from the
CT scan were reconstructed using algorithms optimized for retros-
pectively ECG-gated segmental reconstruction with 2 mm slices
thickness and at an increment of 2 mm.

Agatston score
The extent of calcification was measured individually for each

patient (total calcium score), vessel (per-vessel calcium score), and
segment lesion (per-lesion calcium score). Coronary calcium was
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Table 1. Baseline clinical and angiographic characteristics
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RA Group PCI Group P
Age 72.4 +10.6 72.8 £10.2 91
Men 16 (80%) 15 (75%) .70
BMI 26.7 +4.8 26.6 £ 4.3 .96
Hypertension 14 (70%) 16 (80%) .46
Dyslipidemia 12 (60%) 17 (85%) .07
DM 9 (45%) 8 (40%) .93
Current smoker 12 (60%) 11 (55%) 74
Creatinine levels (mg/dL) 1.64 + 1.48 0.96 + 0.23 .05
STEMI 3(15%) 1(5%) 5
NSTEMI 10 (50%) 10 (50%) 5
Stable angina 7 (35%) 9 (45%) 5
Previous Ml 4(20%) 1(5%) .25
Previous PCI 4 (20%) 2(10%) .25
Previous CABG 0(0%) 1(5%) .25
LM disease 1(5%) 2(10%) 5
Multivessel disease 16 (80%) 19 (95%) .26
EF < 50% 2 (10%) 6 (30%) .28
Multi-lesion PCI 15 (75%) 19 (95%) .077
New oral antiplatelet agents 3(15%) 1(5%) A48
SYNTAX observer A 258 £ 15.7 244 +93 13
SYNTAX observer B 26.8 +17.2 244 +118 .61

BMI, body mass index; CABG, coronary artery bypass graft surgery; DM, diabetes mellitus; EF, ejection fraction; LM, left main coronary artery; MI, myocardial infarction; NSTEMI,
non-ST-segment elevation myocardial infarction; PCI, percutaneous coronary intervention; RA, rotational atherectomy; STEMI, ST-segment elevation myocardial infarction.

defined as any plaque of at least 3 contiguous pixels with a density
> 130 Hounsfield units. Per-lesion calcium scores were estimated
by multiplying the target lesion area by a density factor derived
from the maximal Hounsfield units within this area, and as des-
cribed by Agatston. The Bypass Angioplasty Revascularization
Investigation (BARI) nomenclature endorsed by 2018 ESC/EACTS
Guidelines on myocardial revascularization was used to describe
the specific anatomical location of a given coronary lesion.”*

PCI

According to the previously designed protocol, PCI was performed
after MSCT, and all operators were blinded to the study results.
Femoral access was considered the preferred artery approach, 7-8 F
guiding catheters were used, and intravenous heparin was admi-
nistered to maintain an activated clotting time > 250 ms. All pa-
tients received dual antiplatelet therapy with aspirin and a P2Y,,
inhibitor (clopidogrel, ticagrelor, or prasugrel) according to the re-
commendations established by the clinical practice guidelines.
Hydrophilic wires were used to cross the target lesion and predi-
lation with a semi-compliant balloon up to 16 atm (burst rupture
pressure) was performed. Non-compliant balloons were not used
as most of them had worse crossing profile than semi-compliant at
the time of our study. A specific balloon catheter of 15-20 mm in

length was selected to meet a ratio of 0.8-1 with the reference
diameter vessel by visual estimation. When the balloon did not
cross the lesion, it was considered non-crossable. If the ratio bet-
ween the minimal balloon diameter at 16 atm and the nominal
balloon diameter was less than 80%, then the lesion was considered
non-dilatable. It is important to explain that currently there is not
such a thing as a clear-cut definition of non-dilatable coronary
lesions. All non-crossable and non-dilatable lesions underwent RA,
and the remaining ones were treated with conventional PCI. The-
refore, 2 groups were established, and pre-specified variables were
compared (figure 1). Routine use of intravascular ultrasound
(IVUS) was not performed in this study due to the difficulties
experienced when crossing these types of lesions.

Rotablation was performed using the Rotablator (Boston Scientific
Corporation; Natick, MA, United States) and burr sizes from 1.25-
2.5 mm. The burr size was selected to reach a burr/vessel ratio
of 0.7. The recommended burr speed was 165 000-200 000 rpm
with each sequence being less than 15 seconds, and care was taken
to prevent any drops in the rotational speed > 5000 rpm. Tem-
porary pacing was used in cases of rotablation of right coronary
artery and dominant left circumflex.

Angiographic success was defined as adequate release and expan-
sion of the stent with a residual stenosis of less than 20% of the



170

Moderate to severe calcified lesion with clinical indication for PCI

| Attempt to cross the target lesion with semicompliant balloon |

Non-crossable

Crossable

RA No dilatation or Dilatation
“dog-bone” effect
| RA | | No RA

Figure 1. Study revascularization protocol. Lesions were considered non-
crossable if a semicompliant dilatation balloon could not pass through them.
If the ratio between the minimal balloon diameter at 16 atm and the nominal
balloon diameter was less than 80%, the lesion was considered non-dilatable.
All non-crossable and non-dilatable lesions underwent rotational atherec-
tomy, and the remaining ones were treated through conventional percuta-
neous coronary intervention. RA, rotational atherectomy.

target lesion in the presence of Thrombolysis in Myocardial
Infarction (TIMI) flow grade 3; non-success was defined as an
non-crossable injury or loss of the stent and other complications
like dissection, perforation or no reflow.

Follow-up and endpoints

Troponin I levels were obtained 8-10 hours after the intervention
and an ECG was performed in all patients the day after the pro-
cedure. The primary endpoint was defined as the need to perform
RA during the revascularization of target lesions. Secondary end-
points included the incidence of cardiac and non-cardiac events
during the index hospitalization and long-term follow up. Follow-
up data were collected by phone or using central databases. Death
was defined as all-cause mortality. Myocardial infarction was
defined as chest pain or other clinical data consistent with myo-
cardial ischemia, new pathologic QO waves in 2 or more contiguous
leads or elevated troponin levels 5 times the normal values after
the procedure. Target vessel revascularization was defined as
either repeated percutaneous or surgical revascularization of the
treated vessel, and target lesion revascularization as any reinter-
vention anywhere within the stent implanted during the index
procedure, or on the 5 mm proximal or distal edges of the stents.
Stent thrombosis was defined following the criteria developed by
the Academic Research Consortium.’

Statistical analysis

Categorical variables were expressed as absolute and relative fre-
quencies and compared using the Chi-square test or Fisher's exact
test. Continuous variables were expressed as mean = standard
deviation or, when not normally distributed, as median and inter-
quartile range. The differences among the continuous variables
were analyzed using the Student t-test or the Kruskal-Wallis
method, respectively. The level of inter-observer agreement was
assessed using the Kappa and Phi coefficients. Forward stepwise
logistic regression analysis was used to select candidate variables
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Table 2. Coronary artery calcium analysis using Agatston score

RA Group PCI Group P
Total Agatston score 3772.0 £ 2154.7 3040.4 + 1693.8 .240
Per-vessel Agatston 1628.5 + 1142.8 833.2 + 466.0 .008
score
Per-lesion 864.1 + 471.0 458.4 + 360.3 .004

Agatston score

PCI, percutaneous coronary intervention; RA, rotational atherectomy.

that improved the prediction of RA during PCI, with a statistically
significant P value of .05. Receiver operating characteristic (ROC)
curve analysis was performed to estimate the sensibility and spe-
cificity of the different cut-off points provided by the variables
obtained through logistic regression.

RESULTS
Baseline clinical and angiographic characteristics

A total of 40 patients (77.5 % male, 72 + 10.3 years) were included
in the study. The most common indications for index coronary
angiography were non-ST-segment elevation acute coronary syn-
dromes (50%) and stable angina with a positive stress test (40%).

The baseline clinical characteristics are shown in table 1. There
were no significant differences in the demographic characteristics
or antithrombotic regimens between both arms, although there
was a trend towards a higher rate of dyslipidemia in the PCI group
(P = .077) and worse renal function in the RA group (P = .05).

The Syntax score was high in both treatment groups, without any
significant differences between them and a good correlation bet-
ween the 2 observers (Phi coefficient 0.83, P = .001).

Multislice cardiac computerized tomography

Agatston score was over 3000 in both arms, with no statistically
significant differences (P = .24). However, the per-vessel and per-
lesion Agatston scores were significantly higher in the RA group
(table 2).

Regarding the anatomical distribution of calcium, the vessel with
a higher Agatston score was the right coronary artery, showing
homogeneous calcification between the proximal and distal seg-
ments. The left anterior descending artery was the second most
calcified blood vessel, especially at its proximal and middle seg-
ments. The circumflex artery had the lowest Agatston score.

Procedural details and outcomes

Procedural details are shown in table 3. Percutaneous access oc-
curred through the femoral artery in 37 patients (92.5%). In 29
patients (72.5%), the target lesion could be crossed by the dilation
balloon. Among these 29 crossable lesions, 9 (31%) showed the
"dog bone" effect during balloon inflation and could not be dilated.
Therefore, according to the study protocol, 20 patients (50%) un-
derwent conventional PCI and the other 20 (50%) RA.

The mean balloon size and length was similar in both arms. Among
patients undergoing RA, a single burr was used in most lesions
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Table 3. Angiographic and procedural characteristics

RA Group PCI Group P

Location A7

LMCA 0 1

Proximal LAD 10 6

Mid LAD 2 8

Proximal LCx 3 4

Proximal RCA 2 1

Mid RCA 2 0

Ramus Intermedius 1 0
RVD (mm) 2.96 + 0.43 291 +0.26 .68
Lesion length (mm) 4485 + 17.84 41.25 £ 2413 .59
Diameter stenosis, % 792+79 73.0+9.2 .028
Bifurcation 6 (46.2%) 7 (53.8%) 13
Maximum burr size (mm) ~ 1.45 +0.15
No. of stents/lesion 1.84 + 0.60 2.05+0.89 40
Contrast media (mL) 312.0 £ 96.7 239.0 + 66.5 018
Contrast-induced 4 0 .035
nephropathy
Dissections 2 2 .36
Perforations 1 0 .56
Intraprocedural major 0 0 >.99
complications
Angiographic success 90% 100% 14
Death 0 0 >.99
Target vessel re-PCI 1 1 >.90
Myocardial infarction 1 0 31
Access site 2 0 .34
complications

LAD, left anterior descending artery; LCx, left circumflex artery; LMCA, left main coro-
nary artery; PCl, percutaneous coronary intervention; RA, rotational atherectomy; RCA,
right coronary artery; RVD, reference vessel diameter.

(95%) with a mean burr size of 1.45 = 0.15 mm. In the entire study
population, the most frequently treated artery was the left anterior
descending artery (65%); 32.5% of the target lesions were bifurca-
tions; 35 patients (87.5%) had multivessel disease, and 34 (85%)
required intervention in more than one major coronary artery. No
differences were seen on the target lesion treated no in the number
of bifurcation lesions between both groups.

Angiographic success rate was 90% in the RA arm and 100% in
the PCI arm, without any significant differences between groups.
Coronary dissections, perforations, and no-/slow-flow phenomena
were rare and occurred equally in both groups. A significantly
larger contrast volume was used in the RA group compared to
conventional PCI group.

Stepwise logistic regression analysis showed that creatinine and
per-lesion Agatston were the only predictors of RA. For every
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0.1mg/dL increase in creatinine level, the probability of RA in-
creased 48%. On the other hand, every 100 point increment in
per-lesion Agatston score increased the probability of RA in 22%.
Using the optimal cut-off value from ROC analysis (figure 2A), a
per-lesion Agatston score of 383 resulted in a sensitivity of 89.5%
and specificity of 60% (area under the curve, 0.79). ROC curve for
serum creatinine level (figure 2B) showed a sensitivity of 75% and
a specificity of 65% for an optimal cut-off point of 1.02 mg/dL
(area under the curve, 0.75). Given the association of both varia-
bles with the use of RA, we created a combined index of creati-
nine (Cre) and per-lesion Agatston score (CAC-Cre index), obtained
by multiplying the creatinine levels and the per-lesion Agatston
score. The ROC analysis of CAC-Cre index (figure 2C) demonstra-
ted better area under the curve (0.86), being 622.79 the value with
the best sensitivity (78.9%) and specificity (80%).

In-hospital outcomes and long-term follow-up

There were no deaths during hospitalization. Two patients (1 in the
RA group and 1 in the PCI group) underwent target vessel revascu-
larization during the index admission. Only 1 patient, included in
the RA group, experienced a protocol-defined MI. Complications in
the access site were numerically higher in the RA group, without
any significant differences. One patient of the PCI group required
one intra-aortic balloon pump. On the other hand, the RA group
showed a higher incidence of contrast-induced nephropathy
(P = .035), possibly due to worse baseline renal function.

There were no differences between the 2 treatment groups regar-
ding major cardiac events at the end of the follow up (4.1 £ 2.2
years) (table 4); with an overall mortality of 12 patients (30%) and
7 cardiovascular deaths (58.3%). Other cardiovascular events such
as myocardial infarctions, target-vessel revascularizations and
non-target vessel revascularizations, were statistically not-signifi-
cant. None of the baseline clinical or angiographic variables in-
cluded in the analysis was associated with the occurrence of
major events at follow-up.

Regarding the analysis of coronary calcium using the MSCT, a
statistically significant correlation was observed between long-
term mortality and the total Agatston score (P = .005).

DISCUSSION

Severe coronary artery calcification remains a major challenge in
contemporary interventional cardiology. It reduces the chances of
angiographic success, and significantly increases the rate of pro-
cedural complications.!” The stent underexpansion or asymmetric
expansion and malapposition are frequently observed in very
calcified plaques; this results in a significantly greater incidence
of restenosis and stent thrombosis.!! It is in this context that RA
may be useful.!?!3

Table 4. Major adverse cardiac events during follow-up

RA Group PCI Group P
Death 6 (30%) 6 (30%) 59
MI 3(15%) 5 (25%) 34
TLR 1(5%) 3(15%) 3
NTLR 4 (20%) 5 (25%) 5

MI, myocardial infarction; NTLR, non-target lession revascularization; PCI, percuta-
neous coronary intervention, RA, rotational atherectomy; TLR, target lesion
revascularization.
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Figure 2. Receiver operating characteristic curve (ROC) for predicting rotablation based on the per-lesion Agatston score (A), the serum creatinine levels (B)
and the CAC-Cre index (C). The optimal thresholds for predicting rotablation were 383 per-lesion Agatston points, creatinine levels of 1.02 mg/dL, and a 622.79

CAC-Cre index, respectively.

In order to implement the most appropriate revascularization stra-
tegy, there is a growing interest in the non-invasive assessment of
complex coronary lesions that may benefit from plaque modifica-
tion techniques.'*!° If we were able to anticipate what patients will
require elective RA, we would not have to use this technique as
a bailout strategy, thus reducing procedural time, use of contrast
media, and the number of ischemic complications.

Fluoroscopy is not useful to adequately quantify coronary calcium,
because of its limited sensitivity and significant intra- and intero-
bserver variability, and it has not proven useful either to antici-
pate the need for RA. Intravascular ultrasound improves the as-
sessment of coronary plaques, providing an accurate evaluation of
the amount of calcium in the arterial wall.'” However, it cannot
adequately characterize calcium itself, limiting its ability to anti-
cipate the response of a given plaque to balloon catheter dilatation.
Another limitation of intravascular ultrasound is the inability to
cross many complex lesions with the ultrasound catheter. Although
some operators use this situation as a criterion for using RA, there
is no clinical evidence that supports such a practice.

In this study we have seen that the Agatston score improves the
identification of patients who would benefit from a plaque modi-
fication strategy with elective RA. The Agatston score analysis is
a sensitive, reproducible and widely available technique that may
improve the interventional management of patients with complex
coronary lesions. As far as we know, there is only another study
that has tested this hypothesis, although with a different methodo-
logy. Sekimoto et al.’® studied patients with chronic stable angina
who underwent non-invasive angiography and coronary calcium
quantification by CT prior to cardiac catheterization. In this study,
the decision to perform RA was entirely left to the discretion of
the interventional cardiologist.

Our work tried to investigate the use of these parameters both in
stable ischemic heart disease and patients after an acute coronary
syndrome, selecting a population with significant coronary calci-
fication and high pre-test chances to have calcified circumferential
lesions,'” that may perhaps be better treated with RA as the first-
line proactive therapy.

Also, our study was designed in such a way that the decision to
perform RA was not left at the discretion of the operator, but
dictated by the formal prospective protocol. Only non-crossable

or non-dilatable lesions with a balloon catheter were treated with
RA, which is strictly in accordance with the clinical practice
guidelines. This strategy also limits the disparity of criteria
among different operators, providing a greater consistency to the
study results.

We decided not to perform CT angiography because of its limita-
tions in adequately characterizing the degree of stenosis in patients
with significant calcification and also to avoid the use of unneces-
sary radiation and contrast. Regarding the Agatston calcium score,
we selected 3 parameters: global, per-treated vessel and per-lesion
or segment. In our study that included patients with complex
coronary anatomy, global Agatston values were above 3000 in both
treatment arms, with no significant differences between the 2
groups. As in the Japanese study,'® significantly higher values of
per-vessel and per-lesion Agatston score were observed in patients
who underwent rotational atherectomy. After logistic regression
analysis, only the per-lesion score turned out to be an independent
predictor of the need for RA. A per-lesion Agatstson score of 383
was the optimal cut-off value determined by the ROC analysis,
relatively close to that described by Sekimoto et al.'® An analytical
variable, serum creatinine, also turned out to be an independent
predictor of RA (chronic renal failure was also significantly higher
in the AR group, indicative of a clear clinical association between
chronic renal failure and the percentage of intracoronary calcium,;
something already confirmed in the past). However, ROC curve
analysis showed that its use resulted in an optimal classification
of the patients. Additionally, we combined both predictors (per-
lesion Agatston and serum creatinine) to create an index that
would improve the prediction of RA in our patients, being 622.79
the value with the best sensitivity and specificity rate. Therefore,
the CAC-Cre index may become useful in the decision-making
process at the the cath lab.

Lesion length is one of the characteristics included in the Syntax
score that increases complexity during PCI. Sekimoto et al. found
that the length of the lesion was significantly associated with the
use of RA during the revascularization procedure. In our series,
in which the decision to perform rotablation was made following
a strict protocol, we found no significant correlations between
lesion length and the need for RA. These results are consistent
with the findings of Dill et al., who did not observe a significant
benefit from routine RA compared to simple angioplasty in pa-
tients with complex coronary disease and longer lesions.!”
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Baseline characteristics were well balanced between both
treatment arms, both clinically and in terms of the complexity
reflected in the Syntax score. The population included is represen-
tative of a subset of patients with severe coronary artery disease
who are eligible for PCI in contemporary cardiology centers. In
this group, RA showed good angiographic results, with no signifi-
cant differences between groups during follow-up. Long term in-
cidence of major adverse cardiovascular events was high, but si-
milar to that described by other groups in patients with a similar
risk profile.?%:%!

Limitations

This is an observational, non-randomized protocol with the corres-
ponding limitations of its specific study design. The number of
patients included was small, but provided useful information to
plan interventions of complex lesions. Defining a lesion as non-
dilatable or non-crossable may have a significant component of
operator-dependency, and currently there is not such a thing as a
clear-cut definition of non-dilatable coronary lesions. Thus, our
protocol was designed to be straightforward in order to follow the
actual clinical practice guidelines and reduce the inter-operator
variability. On the other hand, although the Agatston calcium
score is a common technique used in cardiac imaging units all
over the world, the per-vessel and per-lesion assessment may re-
quire additional time and experienced staff. Selection bias may
occur in patients without a CT study during the recruitment pe-
riod. Also, the fact that this technique is not an indication after
performing a diagnostic angiography involves a low use of this
technique in the routine clinical practice.

CONCLUSIONS

Coronary artery calcification analysis using Agatston coronary
calcium score is a simple technique that improves the non-invasive
assessment of complex coronary plaques prior to PCI. The per-
lesion Agatston score and the serum creatinine levels may be
useful indicators to anticipate the need for elective rotational
atherectomy during PCI. A new parameter created by combining
both variables, the CAC-Cre index, improved even more the pre-
diction of RA during PCI. A prospective study is needed to vali-
date this index.
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WHAT IS KNOWN ABOUT THE TOPIC?

— The percutaneous treatment of moderate-to-severely cal-
cified coronary lesions remains a challenge for contem-
porary interventional cardiologists since choosing the
wrong management strategy may lead to severe compli-
cations.

— RA is a useful technique that may improve outcomes in
non-crossable or non-dilatable coronary lesions, yet its
results are not optimal when used as a bailout strategy.
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— The MSCT-determined Agatston score is the most useful
technique for the quantitative assessment of coronary
calcium. There is limited information on its role as a pre-
dictive tool for the assessment of a particular coronary
plaque as non-crossable or non-dilatable.

— To our knowledge, the combination of a clinical variable
such as creatinine levels with a CAC variable to create an
index to anticipate the need of RA has not previously been
reported.

WHAT DOES THIS STUDY ADD?

— In this study we have seen that the Agatston score impro-
ves the identification of patients who would benefit from
a plaque modification strategy with elective RA.

— A per-lesion Agatstson score of 383 and the serum crea-
tinine levels are independent predictors of RA. We com-
bined both predictors to create anindex thatimproved the
prediction of RA in our patients (CAC-Crex index), being
622.79 the value with the best sensitivity and specificity
rate.

SUPPLEMENTARY DATA
Supplementary data associated with this article can be

found in the online version available at https://doi.
org/10.24875/RECICE.M19000037.
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