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Intimal thickening in cardiac allograft
vasculopathy and intravascular
ultrasound guided angioplasty of

left main coronary artery and

left anterior descending artery.

Case report and literature review

Espessamento intimal na doenca vascular do enxerto e
angioplastia de tronco de corondria esquerda e artéria
descendente anterior guiada por ultrassom intravascular.
Relato de caso e revisdo da literatura

Luis Sérgio Carvalho Luciano'®, José Mariani Junior’, Santiago Raul Arrieta’,

Luiz Junya Kajita', Estela Azeka®, Expedito Eustdquio Ribeiro da Silva'

DOI: 10.31160/J0TCI202028A20190031

ABSTRACT - Cardiac transplantation is the common final route of severe heart disease in eligible
patients. Among the challenges of this treatment is cardiac allograft vasculopathy, the main cause of
morbidity and late mortality after heart transplantation, accounting for 12.5% of deaths after the
first year. In the last two decades, numerous studies have been published validating the measurement
of maximum intimal thickening observed in intracoronary ultrasound as a predictor of poor prognosis

when greater than 0.5mm. We report a case of cardiac allograft vasculopathy undergoing intravascular
coronary ultrasound-guided percutaneous treatment and discuss the main characteristics of the
intravascular images.
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RESUMO - O transplante cardiaco é a via final comum das cardiopatias graves em pacientes
elegiveis. Dentre os desafios desse tratamento estd a doenca vascular do enxerto, principal causa de
morbidade e mortalidade tardia apés o transplante cardiaco, sendo responsével por 12,5% das mortes
apds o primeiro ano. Nas ultimas duas décadas, tém sido publicados intmeros trabalhos validando
a medida do espessamento intimal maximo observado no ultrassom intracoronario como preditor
de mau prognéstico quando maior que 0,5mm. Relatamos um caso de doenga vascular do enxerto
submetido a tratamento percutaneo guiado por ultrassom intracoronério e discutimos as principais
caracteristicas da imagem intravascular.

Descritores: Angioplastia; Doencas vasculares; Transplante cardiaco; Ultrassonografia intervencional

BACKGROUND

In 2018, a total of 357 heart transplants (HTx) were performed in Brazil, almost a
third of them (110 procedures) in the state of Sao Paulo.!

Chronic humoral rejection, manifested as cardiac allograft vasculopathy (CAV),
is the main cause of late morbidity and mortality after HTx, accounting for up to
12.5% of deaths after the first year. Its incidence has remained high over the past
two decades, and a better prognosis can be expected when diagnosis and treatment
are made early.?

We describe a case of CAV undergoing percutaneous coronary intervention (PCI)
guided by intravascular coronary ultrasound (IVUS) and discuss the main characteris-
tics of the intravascular imaging findings in this scenario.
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This study was approved by the Ethics Committee of
the Instituto de Cardiologia de Santa Catarina, protocol
3,980,853, CAAE: 30566820.4.0000.0113.

CASE REPORT

A 13-year-old female patient who underwent ortho-
topic heart transplant with bicaval technique at 7 years
of age, due to dilated cardiomyopathy of unclear etiology.
Diagnosis of depression, under psychiatric treatment.

Admitted to the Emergency Room of the Instituto do
Coragdo of the Hospital das Clinicas, Medical School, Uni-
versity of Sdo Paulo, in August 2019, with complaints of
chest tightness, dizziness, nausea, lip cyanosis, asthenia
and headache. The admission laboratory tests showed an
increase in B-type natriuretic peptide (BNP) levels as com-
pared to previous test results (39 to 103pg/mL). Normal
transthoracic echocardiogram, with preserved left ventri-
cular systolic and diastolic functions at rest. An endomyo-
cardial biopsy was performed, which showed no signs of
acute cellular (grade OR) or humoral rejection. Coronary
angiography showed a 90% focal stenosis of the ostium
and an 80% stenosis in the mid-segment of the left anterior
descending artery (LAD) (Figure 1).

Figure 1. Initial angiographic aspect.

After HeartTeam discussion, we opted for PCI of coro-
nary lesions during the same hospital stay, as a bridge to
heart retransplantation.

Under general anesthesia and via right femoral access,
after selective catheterization of the left coronary artery
and intravenous infusion of unfractionated heparin, mo-
nitored by activated clotting time, the LAD was predilated
with a 2.0x20mm semi-compliant balloon for the insertion
of an IVUS catheter, which showed a thin LAD in its middle
third, with a maximal intimal thickening (MIT) of 0.25mm,
a minimal luminal area (MLA) of 4.1mm?®, and a minimal
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luminal diameter of 2.21mm (reference segment in the
middle third of LAD). The identified lesion was predomi-
nantly fibrotic, according to the gray scale IVUS evalua-
tion, affecting the ostium and the entire proximal and
middle third segments, and was concentric with the vessel
lumen (eccentricity index of 0.40), resulting in an MLA of
2.17mm?’ in the ostium, and a plaque burden of 77%. No
calcification of any type was identified, whether superficial
or deep, at any point of the lesion (Figure 2). All IVUS runs
were performed with automatic pullback at 0.5mm/sec and
also, manually, whenever necessary.

Figure 2. Ostium and middle third of the left anterior descending
artery.

Then, a 2.0x23 mm everolimus-eluting stent (EES) was
implanted in the middle third of the LAD and a 3.0x32mm
stent was implanted in the left main coronary artery
(LMCA)-LAD, with minimal overlapping, post-dilated with
2.5x15mm, 3.0x15mm, and 3.5x15mm non-compliant
(NC) balloons, with a final dilation between LMCA-LAD
and between LMCA-left circumflex artery (LCx) using the
kissing-balloon technique with a 3.5x15mm NC balloon
and a 3.0x15mm NC balloon, respectively.

The LMCA-LAD control IVUS showed the stents were
well apposed, symmetrical (symmetry index=0.90), without
dissections at their edges, with no axial or longitudinal geo-
graphic miss, with no plaque prolapse from them and ex-
panded, with a 4.26mm? intrastent MLA in the middle third
of the LAD, 6.40mm? in the proximal third, and 11.04mm?
in the LMCA.

The LCx control IVUS after post-dilation with the kissing-
balloon technique showed absence of lesions or dissections
in its ostium/proximal third, and a 0.65mm MIT was iden-
tified in its proximal third (Figure 3).

The final coronary angiography revealed an excellent an-
giographic aspect, absence of residual stenoses, and a Throm-
bolysis in Myocardial Infarction (TIMI) grade 3 flow, and this
result was maintained after 3-month follow-up (Figure 4).
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Figure 4. Final coronary angiography and 3-month follow-up
coronary angiography.

left main coronary artery and left anterior descending artery

The heart transplant team opted for relisting the patient
for transplant, considering the unfavorable prognosis of
cardiac allograft vasculopathy with the characteristics seen
on angiography and intravascular images (MIT >0.5mm).

DISCUSSION

Observational studies have shown that the angiogra-
phic severity of transplant coronary heart disease is di-
rectly proportional to the risk of graft dysfunction/failure
and major adverse cardiovascular events (MACE).*®

Since the early 1990’s and especially in the last decade,
numerous studies have been published describing, impro-
ving and validating the IVUS measurements of maximal
intimal thickness as a predictor of poor prognosis when
greater than 0.5mm.5™

In 2010, the International Society for Heart and Lung
Transplantation (ISHLT) standardized a nomenclature for
CAV based on its angiographic severity. This classification,
ranging from CAVO to CAV3, according to severity and im-
portance, takes into account graft dysfunction, which can
reclassify CAV from CAV1 or CAV2 to CAV3.

The identification of an angiographic lesion producing
more than 70% stenosis in a single primary vessel is classi-
fied as CAV2, and characterized as of moderate importance
by ISHLT. Although coronary angiography remains the gold
standard for the diagnosis of CAV,? this classification does
not take into account the prognostic importance of the
IVUS findings, which has been validated in the last three
decades. The coronary intimal thickening (IT) is measured
by intravascular imaging and may change the clinical pers-
pective in the short- and medium-run.

The diagnosis of abnormal concentric intimal thickening
is the most sensitive tool for diagnosing CAV.*? This process
occurs more quickly in the first year after transplantation.®
An MIT 20.5mm in this period indicates rapidly progressi-
ve CAV.* Due to its high positive predictive value, the in-
formation provided by IVUS has been used as secondary
outcomes in large clinical trials on drugs for the prevention
and treatment of CAV.*?

In 2015, Potena et al. observed that an increase in MIT
>0.35mm between the first and the fifth years after trans-
plantation is consistently related to a higher rate of MACE,
even among patients with normal or stable coronary an-
giography.*

The disadvantages of IVUS are increased time and risk
of the procedure, limited availability and increased costs.
However, this procedure is of vital importance in patients
with unexplained graft failure, i.e., those with normal coro-
nary angiography and absence of detectable signs of rejec-
tion." This imaging method was used not only to optimize
the results of this complex intervention, but also as a tool
for prognostic stratification of this scenario.

Coronary angioplasty with stenting in CAV is widely
used as a palliative treatment only, and it serves as a bridge to
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cardiac retransplantation, despite the lower rates of reste-
nosis with the use of drug-eluting stents (DES), when com-
pared to the use of bare metal stents (BMS).

Cheng et al. conducted the largest study evaluating
long-term clinical and angiographic outcomes after treat-
ment of CAV using EES.” Their findings show that, although
the use of DES does not prevent the progression of CAV
in non-revascularized territories, there was a high stent
patency rate, comparable to that observed after treatment
of disease in the native coronary artery. Previous studies
with first-generation DES showed 12.5% to 22.6% binary
restenosis rates (angiographic stenosis 250%) in 12 months,
whereas EES produced a 3% rate in that same period. The
survival rate observed at 3 years after PCI with EES for
treatment of CAV was 83.8%, similar to the expected sur-
vival for the graft without CAV, suggesting percutaneous
treatment of CAV with EES, associated with early and fre-
quent angiographic monitoring, can normalize survival. In
addition, the MACE-free 3-year survival rate was 75.8%,
suggesting that CAV patients with strict clinical-angio-
graphic follow-up may survive without infarction and no
retransplantation required. The mean time to perform the
control angiography was 23.2+15.9 months. There are no
reports in the literature on long-term follow-up (greater
than 5 years) of patients undergoing coronary interven-
tion due to the poor prognosis in this context.

High rates of revascularization of new lesions and ra-
pidly progressive CAV in untreated territories justify the
role of intensive angiographic monitoring after the first
PCl in heart transplant recipients.'® In this complex clini-
cal and angiographic context, individualized clinical and
intervention strategies should always go hand-in-hand
with common sense, in an attempt to offer these patients
the longest possible survival with the best quality of life
in this period.
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