
Abstract 

Heart disease and cancer are often found simultaneously in the
same patient, and may require cardiac and non-cardiac surgery.
Cancer may be part of the past medical history; in other cases the
presence of an active malignancy makes the clinical management
more complex. No general evidence-based recommendations are
available to help in the decision-making process. Because of the
lack of specific guidelines we provided a series of possible scenar-
ios describing not unusual cases. We focused on cases where the
concomitant presence of heart disease and active malignancies
involved a multidisciplinary team. Four real patients with active
cancer referred to our Center were assessed. Three of them had
valve disease requiring cardiac surgery. Defining the timing of
surgery and choosing the surgical approach required a careful and
comprehensive evaluation. In the last case, the complicated bal-

ance between the thrombotic and the hemorrhagic risk involved
difficult decision. Several critical points, which characterized the
management of this kind of patients, were identified. In particular,
the hemodynamic status, the type and stage of the tumor, the need
for cancer therapy, as well as the comorbidities of the patient, had
to be taken into account. This narrative review shows the impor-
tance of submitting every challenging case to the assessment of a
multidisciplinary team, which involves different clinical figures,
in order to guarantee the most comprehensive evaluation. When
clinical management deviates from the general recommendations,
an individualized approach should be used. 

Introduction 

In current clinical practice, physicians are increasingly facing
patients with active or remitted malignancies who require surgical
or percutaneous cardiac interventions, whose evaluation needs
multidisciplinary assessment and difficult decisions. Shared risk
factors, ageing of population and increased life expectancy due to
the improvement of diagnosis and treatment of cancer and cardiac
disease are some of the reasons explaining this expanded simulta-
neous finding [1,2]. 

Past history of cancer is reported in 1.9% to 4.2% of the
patients referred to cardiac surgery [3]. It is known that this con-
dition increases the risk of in-hospital complication after surgery
because of multi-district structural abnormalities caused by previ-
ous exposition to radiation or chemotherapy [3,4] However, data
about mortality rates are conflicting, with different results accord-
ing to the various settings. While some groups reported a signifi-
cant impact of previous cancer on short and long-term mortality,
other studies did not show any difference on outcomes [5,6]. 

While history of cancer is not an absolute contraindication to
cardiac surgery, in particular if the malignancy is on complete
remission [6], on the other hand, surgical indication and operative
risk assessment are challenging in case of active cancer: the opti-
mal decision-making process is still matter of debate [1]. Some
authors have already provided indications on how to approach
these patients, highlighting those red-flags which must be taken
into account [2].

In this narrative review, we focused on patients with active
cancer presenting with a cardiac disease whose management
might require surgical or other cardiac interventions. Some practi-
cal clinical scenarios, based on patients referred to our center, are
presented, showing which critical issues have been assessed in the
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decision-making process, and how the management strategies have
been supported by literature data.

Scenario 1. Solid cancer and concomitant need for
non-urgent mitral valve surgery: which first? 

The incidence rate of simultaneous heart disease and active
cancer ranges between 3.4% and 7%, with a higher proportion of
solid malignancies over hematological [7,8]. 

On February 2020, a 48-year-old male patient was referred
because of a severe mitral regurgitation, as a consequence of
infective endocarditis occurred two years earlier (Figure 1). He was
also recently diagnosed with metastatic right colon adenocarcinoma,
which was treated with neo-adjuvant chemo- and immunotherapy.
Type 2 diabetes mellitus, bi-pulmonary transplant because of cystic
fibrosis in 2009, previous thyroid and skin cancer and hemodialysis
for a nephrotoxic disease represented associated comorbidities.
Despite such a complicated medical history, he was in a good
general clinical status, making the treatment of the cardiac
abnormality advisable.

Even though this was an unusual case, some critical points
made this an emblematic scenario. In fact, we had to confirm the
surgical indications for both the cardiac and the cancer disease, and
also to assess the operative risk and establish the surgical timing.
While there are evidences for intervention and strategies for risk
stratification, no general recommendations about operative timing
are available.

The patient was completely asymptomatic, however the
echocardiographic examination showed clear criteria for valve sur-
gery according to international guidelines (LVEF ≤60%, LVESD
≥45 mm) [9]. Furthermore, the anatomical abnormalities of mitral
valve made the surgical repair or transcatheter procedure unfeasi-
ble, making valve replacement the only possible solution.

Once valve surgery was confirmed, the patient was subjected
to a complete oncologic assessment to stage the disease. He had a
total body computed tomography (CT), which did not find any sign

of metastasis. Therefore, the patient resulted eligible for right
colectomy, according to current guidelines [10]. In similar cases,
long-term survival is influenced by both the heart and the cancer
disease prognosis [6,10]. Their simultaneous presence seems to
affect the surgical outcomes, increasing mortality after 24 months,
due to tumor progression. On the other hand, medium-term sur-
vival do not differ and is acceptable [1].

The decision on the timing of the two interventions required a
multidisciplinary-team discussion, including the cardiologist, the
oncologist, the abdominal and the cardiac surgeons as well as the
anesthesiologist. 

One-stage surgery. In the past 30 years, several studies and
case reports pointed out the feasibility of a one-stage surgical pro-
cedure in case of coronary artery by-pass grafting (CABG) [11-
14]. Only recently, this approach was employed for cardiac valve
surgery. One-stage operation showed good early and mid-term out-
comes. At the same time, long-term survival appears to be affected
by malignancy: in fact, in several case series, late deaths were due
to cancer progression [15]. The advantages of a simultaneous tech-
nique are attractive: one operation means a single exposition to
anesthetic drugs and only one post-operative period, but it also
means prolonged surgical time which, in case of reduced heart
function and hemodynamic instability, could become fatal or pre-
dispose to perioperative complications. A potential better long-
term outcome may be related to the absence of intervention delay
and, of same importance, one-stage procedures have a better eco-
nomic and psychosocial impact [16]. On the other hand, higher
risk of hemorrhagic and infective complications makes this
approach still not diffused. Some authors suggested that routine
use of antibiotic prophylaxis, early extubation and, when feasible,
avoidance of extracorporeal circulation (ECC) may be adequate
ways to control complication occurrence [2,7]. 

To date, the one-step surgery is an acceptable option in select-
ed cases: non-comorbid patients with good heart function, necessi-
tating uncomplicated gastrointestinal resection [16].

Nevertheless, patients with concomitant heart and cancer dis-
ease usually undergo a two-stage intervention, based on clinical
precedence. This technique is currently preferable because of the
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Figure 1. Transesophageal echocardiographic images of severe mitral regurgitation secondary to infective endocarditis. On the left,
anatomical rearrangement of the mitral valve apparatus; note the abnormal coaptation of the mitral leaflets and the probable perfora-
tion. On the right, color Doppler flow imaging of the regurgitation; note the multiple jets in correspondence of the loss of substance.
See the text for details.

Non
-co

mmerc
ial

 us
e o

nly



reduced hemorrhagic and infective risk, even if it forces the physi-
cians to choose which disease should be treated first. 

Therefore, because of the comorbidities of the patient, the mul-
tidisciplinary team opted for a two-step approach, instead of a
simultaneous intervention. It was also decided to treat first the
oncologic disease, thanks to the compensated hemodynamic status
and the non-urgent need for mitral valve replacement. The ongoing
immunosuppression, due to anti-rejection drugs, made the patient
predisposed to severe infections and sepsis, particularly for the
prosthetic valve to be implanted (Table 1).

The complex clinical background of the patient predicted a
high post-operative morbidity and high risk of major complica-
tions [17-19]. He was also classified into class 4 of the American
Society of Anesthesiologists Physical Status classification system
(ASA PS) [20]. Thus, the high-risk profile affected the surgical and
anesthesiologic planning. 

In conclusion, patients with simultaneous heart disease and
active cancer necessitate of careful multidisciplinary assessment
because of the lack of strong recommendations. The available lit-
erature shows conflicting results, but it appears to lean towards a
patient-centered approach. In this specific case, the confirmation
of the tumor operability (absence of liver metastasis) and the
deferrable intervention on mitral valve were the two critical points,
which conditioned the operative choice. 

Scenario 2. Metastatic cancer and acute valve
regurgitation: indication for surgery 

Assessing the prognosis of cancer disease is particularly cru-
cial in patients presenting with acute valve failure due to infective
endocarditis requiring urgent surgery.

On April 2020, a 72-year-old patient was hospitalized in septic
shock. A multi-sensible Staphylococcus Aureus was isolated in the
blood cultures, so specific antibiotic therapy was started. Due to the
persistent hypotension and pulmonary congestion, the patient neces-
sitated of vasopressor drugs (i.e. noradrenaline) and high furosemide
doses. The echocardiography showed a severe acute aortic regurgi-
tation due to leaflet destruction; thus, the cardiac surgeon was alert-
ed. Over the following few days the clinical status slightly improved.

The patient medical history included prior operation for pan-
creatic cancer with lung metastasis, treated with chemotherapy and
left lung lobectomy in 2016 (and a new lung lesion recently dis-
covered), prior acute leukemia treated with chemotherapy in 2017,
paroxysmal atrial fibrillation, chronic kidney disease, severe ane-
mia and thrombocytopenia and type 2 diabetes. 

The operative risk was, therefore, high and challenging from
the decision-making standpoint. The case was assessed by a multi-
disciplinary team. The oncologist considered the survival to be
inferior to 1 year. Because of the poor prognosis and the clinical
stabilization with medical therapy, the patient was judged to have
no indication for cardiac surgery. 

Cancer represents a frequent comorbidity in elderly patients
requiring cardiac and non-cardiac interventions [21,22]. In these
cases, the best approach is not well established because of the lack
of evidence-based recommendations [23].

When compared to younger people, older patients often
receive substandard treatment, partly owing to higher mortality
and morbidity rates and shorter life expectancy. Thanks to the
improvement of surgical and anesthesiologic techniques, access to
surgery has gradually increased despite the high-risk conditions
and the operative mortality has decreased [24]. Although surgical
treatment appeared to be safe even in elderly people, care should
be paid at the peri-operative management. It seems reasonable to
assess every case by a multidisciplinary team which involves a
geriatrician, in order to give a comprehensive geriatric assessment
of comorbidities and functional status [25]. The preoperative
assessment of cancer in the elderly (PACE) has been recently
demonstrated to be a feasible tool to globally assess the cognitive
and functional features of the elderly, prior to elective noncardiac
surgery. Although this approach mainly refers to interventions for
cancer disease, the authors highlighted the need for careful case-
by-case evaluation to overcome the potential undertreatment [26].

Things are different when a patient with cancer disease
requires cardiac surgery. In this case, the complex relationship
between heart disease and cancer influences the therapeutic man-
agement. 

First of all, before choosing the operative approach, the Heart
Team should clarify cancer prognosis with an oncologist, including
appropriate cancer staging [23]. While it is reasonable that previ-
ous or remitted malignancies are not considered as contraindica-
tion to surgery, the presence of active cancer is still matter of
debate. Currently, patients with a favorable prognosis can be eval-
uated according to cardiovascular guidelines, while no general rec-
ommendations are available in case of worse prognosis. Moreover,
in the former patients both surgical or transcatheter interventions
can be performed. Recently, an algorithm was proposed to help cli-
nicians in the management of severe aortic stenosis [23]: in case of
prognosis of cancer disease unfavorable at short term (i.e.<6
months), only the medical palliative treatment is contemplated.

This case highlights that both cancer and cardiac valve progno-
sis, as well as the surgical urgency have influenced the therapeutic
management. Infective endocarditis causing severe acute aortic
valve regurgitation is known to have an unfavorable overall progno-
sis: in-hospital mortality ranges between 15% and 30%. Renal
impairment, S. Aureus bacteremia, heart failure and older age are
predictors of poor outcome [27]. The ESC guidelines give clear indi-
cations for intervention: it is recommended that aortic endocarditis
with sign of poor hemodynamic tolerance undergo urgent surgery
(Class of Recommendation I, Level of Evidence B) [28,29]. 

Recently, it has been highlighted the lower long-term survival
after urgent surgery compared to the elective one [30,31] However,
surgery is still performed in more than the half of endocarditis
patients, with a medium-term survival rates >80%. In real world
setting, a significant proportion of patients do not undergo surgery,
mainly because of pre-operative poor prognosis and hemodynamic
instability. In typical cases, there are several scores which help the
clinicians in risk assessment [32]. 

The present case was extensively discussed. The multidiscipli-
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Table 1. STS score for isolated mitral valve replacement (from
STS Adult Cardiac Surgery Database Version 2.9). See the text for
details.

Risk of mortality                                                                 3.76%
Renal failure                                                                         NA*
Permanent stroke                                                              1.51%
Prolonged ventilation                                                       11.44%
Morbidity or mortality                                                      19.35%
Short length of stay                                                          15.53%
Long length of stay                                                            8.18%
*Patient on hemodialysis.
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nary team concurred on the avoidance of cardiac surgery because
of the high risk of intervention, the poor neoplastic prognosis and
the lack of available effective chemotherapy.

Once again, the optimal treatment should be established
according to a case-by-case basis, especially when cancer is one of
the comorbidities. After an accurate evaluation of the cardiac status
and the indication for intervention, a complete cancer assessment
should be performed. Specific account of the type of the cancer, its
stage and the associated treatments is mandatory as it influences
therapeutic choices. Not less important, the general functional sta-
tus should be always globally assessed and quantified, possibly
involving a geriatrician. 

Scenario 3. Active cancer and severe symptomatic
aortic valve stenosis 

Because of the increased life expectancy of general
population, cancer and aortic valve stenosis (AS) are common and
can be found simultaneously. The actual prevalence of cancer in
patients with severe aortic stenosis may exceed 25% [33]. Not
only age-dependency, but also shared predisposing factors, such
as the common cardiovascular risk factors can explain this
association [23].

On September 2016, a 78-year-old man was admitted for
severe symptomatic aortic stenosis, with severe heart failure symp-
toms (New York Heart Association, NYHA, class III-IV). He did
not have any previous medical contacts. The aortic valve area was
0.7 cm2, peak pressure gradient 68 mmHg, mean 43 mmHg, left
ventricular ejection fraction 40%, with moderate pulmonary hyper-
tension (Figure 2). After medical stabilization, the preoperative
coronary angiography showed a critical stenosis of the left anterior
descendent artery. At the routine chest X-ray a lung nodule was
detected; at the subsequent examination an isolated lung adenocar-
cinoma was diagnosed. The neoplasm was classified into an early
stage, so that a surgical excision was considered feasible. The deci-
sion about the surgical planning was discussed in a multidiscipli-
nary Team, which included an oncologist and a thoracic surgeon. 

Current guidelines recommend multidisciplinary assessment
of patients with severe aortic stenosis in order to choose the best

operative approach: transcatheter (TAVR) or surgical aortic valve
replacement (SAVR). In general, frail patients older than 75 years,
with unfavorable anatomical characteristics and high surgical risk
(assessed by STS or EuroSCORE II) should undergo TAVR.
Conversely, indication in case of borderline patients is still chal-
lenging. Recent data suggest that there are some benefits in per-
forming TAVR even in low-risk AS [34-36].

Managing cancer and aortic stenosis is not infrequent. Prior
cancer treated with chemotherapy or radiotherapy often leads to
valvular disease due to endothelial dysfunction and thickening or
calcification of the valvular apparatus [37]. In some case series,
more than 75% of patients who received radiation therapy can
potentially have aortic valve calcification and stenosis [38]. 

In active cancer patients candidates to aortic valve replace-
ment, recent data showed a major use of TAVR versus SAVR [39].
Patients undergoing TAVR were more likely to be younger, sug-
gesting that the presence of cancer alone is widely considered a
factor of worse prognosis. Indeed, one study showed a significant-
ly high 1-year mortality in patient with active cancer undergoing
TAVR [40,41]. Nevertheless, other authors found out similar mor-
tality rates for TAVR and SAVR in cancer. Also, in case of tran-
scatheter procedures there were less complications [39]. 

On contrast, recent literature provides conflicting results. One of
the reasons is the lack of standardization for patient inclusion: the
stage, the type of cancer and the age of the patient seems to affect the
results. However, because of the increased perioperative risk [5] and
the variety of clinical settings, SAVR might be an unsuitable solution
to treat aortic stenosis in such kind of patients [40]. Of note, the men-
tioned surgical scores do not take into account active cancer stage,
making the risk stratification arduous [42,43].

Despite that, owing to a good functional status and the feasible
less-invasive thoracic access (Video-assisted thoracoscopic sur-
gery lobectomy), and because of the poor hemodynamic status of
the valvular disease it was decided to perform the surgical aortic
valve replacement combined with coronary artery by-pass grafting
first (Table 2). So, tumor excision was performed later.

Lung cancer is the most frequent type of cancer preoperatively
diagnosed in patients who need cardiac surgery. Recently, simulta-
neous interventions on lung and heart have been performed, not
only in the CABG setting, but also for cardiac valves and thoracic
aorta disease [15]. Concomitant treatment of cardiac and lung can-
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Figure 2. Transthoracic echocardiography of severe aortic valve stenosis. On the left the calcification of the aortic valve apparatus. On
the right the highly elevated pressure gradient.
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cer disease was demonstrated to be safe and effective in selected
patients, especially those with Stage I or II pulmonary malignan-
cies [44-47]. One study confirmed the feasibility of the simultane-
ous approach without evidence of severe complications [15].
Nevertheless, caution must be used in case of poor hemodynamic
status or technically demanding procedures. A 2-stage approach
appears to be safer [48].

Of interest, even though plausible, the association between car-
diopulmonary by-pass (CPB) and cancer progression do not appear
to be supported by evidence-based data [45]. While few authors
reported a lower incidence of cardiac death versus non-cardiac
mortality, particularly related to cancer (7% vs 21%) [49], many
groups demonstrated no significant impact of CBP on cancer pro-
gression during a long-term follow-up [46]. Certainly, surgical
stress was ascertained to affect the immune system, resulting in
increasing tumor recurrence. This may be the pathogenetic cause
which explains CBP and cancer relation [50]. To date, CBP is not
likely to cause tumor progression. 

In conclusion, we provided an example of challenging, but not
unusual, decision-making process. It seems reasonable that the
pre-operative global assessment of the patient with active malig-
nancy should be individualized. Any comorbidities and potential
toxic effects of chemotherapy, in particular on the hematological
field, should be taken into account in risk stratification [51].

Active cancer is not an absolute contraindication to surgery,
especially if it is at an initial stage and it is the only comorbidity of
a patient. Further investigations will clarify which diagnostic-ther-
apeutic process is the best for this kind of patients. Simultaneous
interventions should be performed in selected patients and, proba-
bly, in dedicated centers. 

Scenario 4. Managing hemorrhagic and thrombotic
risk in active cancer: left atrial appendage exclusion 

Both cancer disease and antineoplastic drugs affect human
coagulation system. The raised incidence of thromboembolic com-
plications, as much as hemorrhagic ones, leads to the need for bal-
ancing of the two risks in routine clinical practice [2].

On March 2020, a 64-year-old man with a past history of
paroxysmal atrial fibrillation (AF) and a recent recurrence of
ischemic stroke came to our attention. The transesophageal
echocardiogram (TEE) showed a left atrial appendage thrombus
(Figure 3). Although he was on direct oral anticoagulant (DOAC)
therapy for stroke prevention, the patient was recently asked to
stop DOAC because of the appearance of pericardial effusion with
cardiac tamponade. In fact, the pericardiocentesis showed a hemat-
ic fluid with neoplastic cells. The cells were characterized as dif-
fuse large B-cell lymphoma, according to WHO classification [52],
and the positron emission tomography classified the neoplasm in
an advanced stage (stage IV) [53]. 

Thus, given the urgent need for starting lymphoma chemother-
apy, the assessment and the management of the thromboembolic
risk involved a multidisciplinary team. Some international soci-
eties have provided guidelines, but the complex background of
some patients often makes the decision challenging [54,55].

The interaction between cancer and coagulation disorders is
complex. Both solid and hematological cancers predispose the
patient to a various spectrum of thrombotic or hemorrhagic events,
from venous or arterial thrombosis phenomena to life-threatening
hemorrhages and disseminated intravascular coagulation (DIC).
Thrombosis occurrence is the best described topic in literature: in
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Table 2. STS score for aortic valve replacement and coronary
artery bypass grafting (from STS Adult Cardiac Surgery Database
Version 2.9). See the text for details.

Risk of mortality                                                                 1.79%
Renal failure                                                                        1.62%
Permanent stroke                                                              1.43%
Prolonged ventilation                                                        5.39%
Morbidity or mortality                                                      10.69%
Short length of stay                                                          36.06%
Long length of stay                                                            5.59%

Figure 3. Left atrial appendage thrombus. Left. At admission the thrombus occupied the cavity. Right. Note the reduced dimension of
the thrombus after 10 days of unfractionated heparin therapy (white arrow). See the text for details.
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different case series, the incidence of venous thromboembolism
(VTE) in cancer ranges from 0.6% to 7.8%, with deep venous
thrombosis as the most frequent, followed by pulmonary embolism
[56]. On the other hand, arterial thrombosis occurrence appears to
have an inferior incidence (0%-1.6%) [57-59]. 

In cancer patients, many risk factors may contribute to increase
thromboembolic events. They can be categorized into three groups:
patient-related, cancer-related and treatment-related, as summarized
in Table 3 [60,61]. Next to the general risk factors shared with non-
cancer patients, also the type of cancer affects thrombosis occur-
rence. Pancreatic, hematological, lung and brain malignancies carry
the highest risk [62-64]. As for cancer treatment, doxorubicin and
dexamethasone use determines a high pro-thrombotic profile [65].
In addition, atrial fibrillation is relatively common in cancer patients
and requires thromboembolic prophylaxis.

The other side of the coagulopathy spectrum is characterized
by hemorrhages. Although bleeding disorders are more uncom-
mon, about 10% of both solid and hematological cancer patients
experiment hemorrhagic conditions, with a consistent impact on
mortality [66]. The occurrence of severe DIC is particularly high
in case of acute leukemias; one study has recently shown a 7%
incidence of DIC in solid tumors, too [67]. In general, people with
cancer are at two- to six-fold increased risk of hemorrhages. The
incidence of bleeding disorders raises in case of pre-existing risk
factors, many of which are the same as thrombotic ones [2].
Precisely, thrombocytopenia, severe liver disfunction or vitamin K
deficiency causing reduced synthesis of coagulation factors, oral
anticoagulation therapy or some inherited clotting factor deficien-
cies may affect hemorrhagic risk [60]. 

Of interest, acquired hemophilia should be suspected in can-
cer patients with unexplained predisposition to bleeding. Its pres-
ence is cause of considerable morbidity and mortality [66]. From
the pathogenetic point of view, cancer cells can interfere with
coagulation at different levels. The best recognized pro-coagu-
lant cancer-related factor is tissue factor (TF). Its overexpression
leads to a hypercoagulable state which predisposes to both cen-
tral and peripheral thrombosis [2]. Also, another factor produced
by cancer cells, called cancer procoagulant, leads to the same
predisposition [68,69]. Tumors can affect both clotting and fibri-
nolytic cascade and they promote cytokine release, cyclooxyge-
nase-2 (COX-2) activation, leucocyte adhesion and endothelial
cell disfunction [60].

Although not validated for cancer patients, AF-related hem-
orrhagic and thrombotic risk using CHA2DS2-VASc and HAS-
BLED scores, as recommended by current guidelines, were
assessed in this patient [70]. Both scores (CHA2DS2-VASc=3;
HAS-BLED=3) identified a high risk of thromboembolic and

hemorrhagic complications. However, the multidisciplinary team
was inclined to avoid long-term anticoagulation therapy because
of the history of severe life-threatening hemorrhagic condition
(i.e., cardiac tamponade) and the need for chemotherapy poten-
tially acting on the coagulation system. So, left atrial appendage
(LAA) occlusion for stroke prevention was considered before
lymphoma treatment [70]. Two randomized controlled trials
demonstrated the non-inferiority to warfarin of percutaneous
LAA occlusion with WATCHMAN left atrial appendage closure
device (Boston Scientific, Marlborough, MA, USA). Also, the
successful rate is very high [71,72]. On contrast, the post-proce-
dural need for dual antiplatelet therapy (DAPT) or dual therapy
with anticoagulant and single antiplatelet drug made the proce-
dure still unfeasible in some cases [73].

Based on these considerations, after the partial resolution of
LAA thrombus with short-term intravenous heparin administration
(without hemorrhagic complications), the patient underwent surgi-
cal thoracoscopic epicardial exclusion of LAA. The intervention
was performed without complication. During the following days,
the patient received prophylaxis therapy (enoxaparin 40 mg once a
day) due to the high post-surgical thrombotic risk. Eventually, the
multidisciplinary team concurred on maintaining single
antiplatelet therapy. 

There are not well-defined recommendations about thrombo-
prophylaxis in cancer patients. In the arterial ischemia setting,
some data suggest the use of aspirin for primary and secondary
prevention [74,75]. In particular, antiplatelet therapy showed a sig-
nificant reduction of cardiovascular events in case of myeloprolif-
erative neoplastic disease [76]. The only approved drug for pri-
mary VTE-prevention in cancer patients is low-molecular weight
heparin (LMWH). While all hospitalized solid cancer patients
should receive LMWH prophylactic dose [77], in the outpatient
setting, routine use of thromboprophylaxis is not recommended,
although feasible and safe [78]. Unlike solid tumors, data about
hematological malignancies are lacking. 

In general, recent guidelines highlight the need for individual-
ized risk assessment [79]. Some risk models are available but still
not validated [80].

In conclusion, therapeutic and interventional choices, in this
case, were affected by the type and stage of cancer disease and the
clinical background of the patient. Due to the complexity of the
clinical setting and the lack of strong recommendations, a multidis-
ciplinary team was involved. Balancing thromboembolic and hem-
orrhagic risk in such kind of patients is challenging and it requires
careful overall evaluation. Also, because of the cardiotoxic effect
of chemotherapy drugs, a close cardiologic follow-up must be pro-
vided for these patients.

                             Review

Table 3. Risk factors for VTE in cancer patients.

Patient-related [69]                                     Cancer-related                                                      Treatment-related

Age (>60 yrs)                                                                   Site of cancer (pancreas, hematologic, lung, brain)       Hospitalization
Gender (female)                                                            Stage of cancer: advanced stage and initial period          ASA class
Race (Africa-Americans)                                              after diagnosis [75]                                                                 Surgery
Performance status                                                                                                                                                             Chemotherapy
Immobility                                                                                                                                                                              Hormonal therapy
BMI                                                                                                                                                                                           Anti-angiogenic therapy
Prior thrombotic event                                                                                                                                                        Erythropoiesis stimulating agents
Inherited prothrombotic mutations                                                                                                                                 Blood transfusions
Comorbidities (infection, pulmonary disease,                                                                                                              Central venous catheter (presence and site) [76,77]
renal disease)                                                                                                                                                                       Radiations
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Conclusions/Take-home messages

Nowadays, the number of patients requiring cardiac interven-
tions who are simultaneously affected by cancer disease is increas-
ing. Sometimes patients present themselves with previous diagno-
sis of cancer, but tumor is often diagnosed during the pre-operative
assessment. In case of active malignancies, owing to the lack of
standard recommendation, physicians should take a case-by-case
approach. This becomes considerable in order to avoid both over-
and undertreatment. 

In our report we highlighted some critical points, which can be
summarized as below: 

• Definition of etiology, indications for surgery and hemody-
namic status of the cardiac disease.

• Definition of type, stage and prognosis of the active cancer
disease. 

• Pre-operative global assessment of the functional status of the
patient.

• Stratification of thrombotic or hemorrhagic risk.
• Timing of surgery based on clinical priority: 2-stage or 1-stage

intervention.
• Type of surgical approach (i.e. use of extracorporeal circulation).
• Need for pre- or post-operative chemo- or radiotherapy.

To obtain a comprehensive evaluation, a dedicated Heart-
Cancer Team is necessary; it should always involve an oncologist
and a geriatrician, because of the great proportion of elderly among
these specific kinds of patients. 

In light of the showed preliminary mortality results, further
investigations and randomized controlled trials are required to
clarify the recommendations, the benefits and the optimal
approach in these specific cases. 
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