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PATIENTS WITH DIFFERENT METASTATIC MALIGNANCIES AND ACUTE
MYOCARDIAL INFARCTION WITH ST SEGMENT ELEVATION TREATED
WITH PRIMARY PERCUTANEOUS CORONARY INTERVENTION

Sonja Salinger-Martinovi¢l2, Dragana Stanojevi¢l, Zorica Dimitrijevi¢2, Tomislav Kosti¢t?,
Snezana Ciri¢-Zdravkovi¢'-?, Branislava Ivanovic>#, Stefan Momdilovi¢®

Cardiovascular diseases and malignancies are still the most potential causes of lethal
event. These diseases very often co-exist in elderly population and arise from the same risk
factors such as tobacco use. Improvement in malignancy treatment prolongs life, but may be
harmful, due to hemo and radiotherapy regimen. Many chemotherapeutic agents are asso-
ciated with angina and myocardial infarction, while radiotherapy is associated with coronary
artery disease through direct endothelial injury. In addition, the prothrombotic and inflam-
matory status in metastatic malignancies promote the development of atherosclerotic plaques
and thrombus formation in coronary arteries. In this paper, we present two cases of patients
with different metastatic malignancies with acute myocardial infarction with ST segment
elevation treated with primary percutaneous coronary intervention (pPCI) and with different

short-term outcome.
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Introduction

As it is already known, cardiovascular disea-
ses, along with the cancer, are the most common
reason for high morbidity and mortality, widely
spread around the world (1). Primary diagnosis and
adequate treatment of patients with metastatic mali-
gnancies, suffering also from cardiac diseases, in-
crease the rate of their survival (2). Patients on in-
tensive oncologic therapy usually suffer also from
coronary artery disease (CAD) due to the presence
of the same risk factors (age, smoking tobacco, etc.)
for both groups of diseases and application of che-
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motherapy and/or radiation that can influence early
atherosclerosis (3). In such patients, PCI is of great
significance in treatment, especially in cases of me-
tastatic malignancies.

In this paper, we report two patients with ST-
elevation myocardial infarction (STEMI) and meta-
static malignancies who were on different chemo-
therapy regimens and underwent primary PCI in our
cath lab.

Case presentations
Case 1

A man, 50 years old, with nausea and abdo-
minal pain, was admitted to hospital in May 2017.
Physical examination revealed abdomen larger than
normal and palpable tumorous formation. Huge re-
troperitoneal tumor was detected on MSCT scan,
spreading from left inguinal region to lien, pressing
urine bladder, stomach and intestines. A sample of a
tissue was taken out by laparotomy, and subsequent
pathohistological examination showed that the pa-
tient has atypical lipomatous tumor (ALT)/well dif-
ferentiated liposarcoma (WLS). This was a clear in-
dication for chemotherapy, and the patient was put
on ifosfamidic protocol. Another MSCT scan in
August 2017 revealed metastatic formations in cere-
bral regions, both frontal and temporal, and in the
cerebellar region. Therefore, the second chemothe-
rapy protocol was introduced in September 2017.
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A month later, in October 2017, patient com-
plained to chest pain, with propagation to shoulders
and back, and therefore was referred to primary PCI
center. ECG on admission showed ST-segment ele-
vation in leads II, III, a VF and ST-segment de-
pression in leads V3-V6, with R-wave rising. These
findings indicated infero-posterior STEMI and the
patient received a loading dose of Clopidogrel (600
mg), Aspirin (300 mg), and Heparin (7000 IV). Due

to the presence of oversized and tough abdomen
covering the groins, the only possible approach in
this case was trans-radial approach. Culprit lesion
was detected in the distal right coronary artery
(RCA), with significant lesions in the mid and pro-
ximal portion of the RCA, along with some non-
significant lesions in the left anterior descending
artery (LAD), and the left circumflex branch (LCX)
(Figure 1 and 2).
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Figure 1. Right coronary artery with culprit lesion in the distal and significant lesions in the mid and proximal part
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Figure 2. Non-significant lesions in LAD and LCX
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Bare metal stents (BMS) were implanted in
the distal, medial, and proximal RCA (Figure 3).
During the next 5 days of in-hospital treatment with
DAPT, LMWH, BB, ACEI, and statin, the patient was
asymptomatic, and was discharged at his own
request. Six hours after discharge from the hospital,
the patient was readmitted due to the chest pain.
ECG showed ST-elevation in inferior leads and in
V4R lead, so the angiography procedure was re-

peated. It revealed stent thrombosis (Figure 4), but
it appeared impossible for the operator to place in-
termediate coronary wire through in-stent occlusion.
In a situation that GP2b3a inhibitors were not avail-
able, the only possibility was to administer systemic
thrombolysis (TPA). Unfortunately, the patient felt
into a shock and comma, and died after only 6
hours.
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Figure 4. Stent thrombosis in RCA
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Case 2

A woman, age 58, was admitted to hospital
due to severe cough, fatigue, and weight loss, in
November 2017. Radiological and MSCT examina-
tion revealed a tumor formation in the lungs and

liver. Performed pathohistological examination re-
vealed adenocarcinoma bronchogenes with hepatic
and pulmonary metastasis. Consequently, the first
chemotherapy regimen with paclitaxel and carbo-
platin was prescribed.

Figure 5. Culprit lesion in distal RCA
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Figure 6. RCA after stent implantation
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Two weeks after the first admission, she
came to hospital again. While receiving chemo-
therapy, the patient felt chest pain and nausea, but
the physicians assumed that described symptoms
were related to cytostatic drugs application. The
next day, she was referred to primary PCI center.
ECG on admission showed ST segment elevation in
leads II, III, and a VF and ST segment depression in
leads V3-V6, with high R-wave, while echocardio-
graphy revealed akinesia of the inferior and hypo-
kinesia of the posterior wall of the left ventricle. Cul-
prit lesion in the distal RCA was reached by trans-
radial approach, and BMS was implanted (Figure 5
and 6). The patient was hemodynamically stable
during hospitalization, and was discharged after 5
days. Dual antiplatelet therapy was prescribed.

Discussion

Patients suffering from cancer are on in-
creased risk of CAD and ACS. Chemotherapy and
radiation seriously affect coronary arteries, which
are the factors that, in association with an increased
risk of thrombosis, greatly increase the risk of car-
diovascular morbidity with lethal outcome. Conser-
vative treatment of these patients is associated with
low survival rate and the best possible therapeutic
option for those with good survival prognosis is
definitely PCI treatment (1).

An increased risk of ACS in patients suffering
from cancer, and those on anti-cancer therapy, is
based on abnormal coagulation that is associated
with malignancy or antineoplastic therapy, that both
increase the risk of thrombosis causing STEMI (4).

Liposarcoma can be very different in type and
shape (well/poor differentiated, myxoid/round, pleo-
morphic), and all of them respond to some extent to
chemotherapy, but this response is still not docu-
mented very well (5, 6). Trabectedin and eribulin
have been in use in USA since 2015/2016, in cases
of inoperable and/or metastatic liposarcoma and lei-
omyosarcoma, in patients that have already under-
gone anthracycline-based treatment (7, 8). Our first
patient received the synthetic analog of cyclophos-
phamide ifosfamide. Nevertheless, it was recently
shown that some alkylating agents, very similar to
cyclophosphamide, such as cisplatin and ifosfamide,
may be the cause of heart failure because of some
pathological effects, including myocardial ischemia

9).

The patient (Case 2) suffered from broncho-
genic adenocarcinoma and she started the chemo-
therapy with paclitaxel and carboplatin. The patients
using paclitaxel rarely develop myocardial infarction
(10). Carboplatin, as a derivative of cisplatin, is
widely accepted in clinical praxis for its ability to
reduce non-hematologic toxicity (11). However, cis-
platin is proved to be associated with acute coronary
thrombosis, in several vascular areas at the same
time (12, 13). Cisplatin cause endothelial damage,
and influences thromboxane production, platelet
activation and aggregation (12, 14, 15). Patients
with malignancy, who are treated with platinum-
based drugs, have up to 7 time higher long-term
risk of CAD and MI (16, 17).

Both of our patients were smokers, and both
suffered metastatic malignancies, with no other risk
factors for the development of CAD. According to
Swedish Cancer Registry, that started to collect data
in 2002, the risk for patients with metastasis to
develop CHD was increased significantly between
2002 and 2008 (SIR 1.46; 95% CI 1.28-1.85), but
the situation was not the same in patients without
metastasis (SIR 0.99; 95% CI 0.93-1.05) (18). This
increased risk for patients to develop CHD is due to
different sites and types of cancer they suffer from.
Inflammation is seen as one of the possible reasons
because of its relation to atherosclerosis and hemo-
static activation, while the relation between inflam-
mation and hemostatic activation caused by cancer
and CHD is also possible (19-21). Association of me-
tastatic malignancy with CHD risk has already been
observed in clinical practice, in the form of increased
inflammation and hemostatic activation in patients
with metastases.

In order to avoid ischemic complications
caused by excessive coagulation, that is a result of
lower fibrinolysis rate and influence of coagulation
factors related to malignancy, antithrombotic treat-
ment is an absolute necessity. PCI is seen to be a
treatment of choice in cases when cancer is ad-
vancing rapidly, or in metastatic situations, when
survival rate is expected to be low, i.e., 1 year or
less (22). Unfortunately, there are only a few studies
that are dealing with the issue of malignancy and
PCI treatment (23).

In cases when PCI is a method used to treat
CAD in patients with malignancy, both bare BMS and
drug-eluting stents (DES) can be used for implanta-
tion in coronary arteries, although DES is preferred
because of its lower in-stent thrombosis rate. In
such PCI procedures, it must be also taken into con-
sideration that hyper-coagulation in conjunction with
some special effects in treatment of hematopoietic
cells can cause bleeding (24).

Accessing the coronary artery with culprit
lesion requires special attention in order to avoid
bleeding at site. Complications that might occur are
retroperitoneal hemorrhage (RPH), pseudo-aneu-
rysm, artery-venous fistula, excessive bleeding (in
thrombocytopenic patients), local infections, and de-
layed epithelium recovery after application of vas-
cular closure device. In order to access the lesion
properly, the procedure must be carefully planned
(25).

SCAI recently published a consensus on spe-
cial considerations for the patients with malignancy
who are indicated for the cath lab, recommending a
multi-aspect approach for patients with ACS (17).
According to these considerations, the type of malig-
nancy and survival prognosis must be taken into
account when deciding to undergo PCI. This is of
great importance in cases of gastrointestinal cancers
because of the higher probability of bleeding in pa-
tients receiving antiplatelet and anticoagulation the-
rapy. Also, there is a risk of anemia, a prediction of
heart failure and lethal outcome in patients with
STEMI, and thrombocytopenia which is followed by
the increased bleeding risk (1, 17).
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Conclusion

Patients suffering from cancer associated with

STEMI are very challenging for all physicians, es-
pecially cardiologists. It is well known that the same
loading DAPT, culprit lesion, and percutaneous pro-
cedure in different cases could have various out-
comes along with possible complications. Malignancy

10.

130

and

CAD are interrelated, but the exact type of

malignancy and its metastasis is of great importance

in assessing different survival

rate for different

patients.
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BOLESNICI SA RAZLICITIM METASTATSKIM MALIGNITETIMA I
AKUTNIM INFARKTOM MIOKARDA SA ELEVACIJOM ST SEGMENTA
TRETIRANI PRIMARNOM PERKUTANOM KORONARNOM
INTERVENCIJOM
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Kardiovaskularne bolesti i maligniteti predstavljaju, i dalje, najCeS¢e potencijalne
uzroke smrtnog ishoda. Ove bolesti vrlo Cesto koegzistiraju u starijoj populaciji i proizilaze iz
istih faktora rizika, kao Sto je konzumiranje duvana. Napredak u tretmanu maligniteta
produzava Zivotni vek, ali isto tako hemioterapija i radioterapija mogu dovesti do raznih
ostecenja na nivou organizma. Primena mnogih hemoterapeutika udruzena je sa razvojem
angine pektoris i infarkta miokarda, dok je radioterapija udruzena sa razvojem koronarne
bolesti, preko direktnog oStecenja endotela. Pored toga, protrombotski i inflamatorni status u
malignim bolestima podsti¢u razvoj aterosklerotskih plakova i formiranje tromba u koro-
narnim arterijama. U ovom radu prezentovali smo dva bolesnika sa razli¢itim metastatskim
malignitetima i akutnim infarktom miokarda sa ST elevacijom, koji su bili leCeni primarnom
perkutanom koronarnom intervencijom (pPCI) i imali razliCite kratkorocne kliniCke ishode.
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