
ABSTRACT
Introduction: Active cancer and heart disease, which share similar environmental and biological characteristics, 
can occur concomitantly. Open heart surgery may be required for these patients when indicated. This study aims 
to demonstrate the early and long-term results and discuss the intervention strategy in patients with different types 
of active malignancies, who underwent open-heart surgery. 

Patients and Methods: Between January 2012 and May 2020, open-heart surgery was performed on 10 
patients with active malignancies. The mean age was 65.5 (52-77), and four of the patients were female. Two 
patients were operated on urgently due to advanced pleural effusion. AVR+CABG, CABG, CABG+left upper 
lobectomy, and AVR+MVR were performed in four patients with lung cancer; AVR+CABG were performed 
in one patient with colon cancer; CABG was performed in four patients each with one of the following condi-
tions: lymphoma, breast cancer, essential thrombocytosis, meningioma); and mass resection operation from 
the left atrium and left ventricle was performed in one patient with osteosarcoma. 

Results: Eight patients were discharged and two patients died in the early postoperative period. Postoperative 
left hemiparesis developed in one patient. Six-month, one-year and five-year survival rates were 79%, 37.5% 
and 25%, respectively.

Conclusion: Open-heart surgery can be successfully performed with acceptable mortality and morbidity rates on 
the high-risk patient group with active cancer. 
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Aktif Onkolojik Hastalıkların Varlığında Açık Kalp Ameliyatlarımızın Erken ve 
Uzun Dönem Sonuçları
ÖZET
Giriş: Benzer çevresel ve biyolojik özellikleri paylaşan aktif kanser ve kalp hastalığı eş zamanlı olarak karşı-
mıza çıkabilir. Bu hastalara gerekli endikasyonlarda açık kalp ameliyatı yapılması gerekli olabilir. Bu çalışma-
nın amacı, farklı tip aktif malignitelerde açık kalp cerrahisi yapılan hastalarda, erken ve uzun dönem sonuçları 
göstermek ve girişimi stratejisini tartışmaktır. 

Hastalar ve Yöntem: Ocak 2012 ile Mayıs 2020 tarihleri arasında aktif maligintesi olan 10 hastaya açık 
kalp ameliyatı yapıldı. Ortalama yaş 65.5 (52-77) idi ve hastaların 4’ü kadındı. İki hasta ileri pleural efüzyon 
nedeniyle acil koşullarda opere edildi. Akciğer kanserli dört hastaya AVR+CABG, CABG, CABG+sol üst 
lobektomi ve AVR+MVR; kolon kanserli bir hastaya AVR+CABG; lenfoma, meme kanseri, esansiyel trom-
bositoz ve meninjiyomalı birer hastaya CABG; osteosarkomlu bir hastaya da sol atriyum ve sol ventrikülden 
kitle rezeksiyonu operasyonları yapıldı. Aşamalı girişim olarak meme kanserli hastaya modifiye radikal mas-
tektomi, meninjiyomalı hastaya meninjiyektomi, kolon kanserli hastaya sigmoid kolon rezeksiyonu yapıldı.

Bulgular: Sekiz hasta taburcu edildi, iki hasta postoperatif erken dönemde kaybedildi. Bir hastada postoperatif 
önemde sol hemiparezi gelişti. Altı aylık, bir yıllık ve beş yıllık yaşamda kalım oranları sırasıyla; %79, %37.5 
ve %25 olarak saptandı. 

Sonuç: Açık kalp cerrahisi, aktif kanser varlığında yüksek riskli hasta grubu için kabul edilebilir mortalite ve 
morbidite oranlarıyla başarıyla yapılabilmektedir. 

Anahtar Kelimeler: Koroner arter baypas greftleme; kardiyopulmoner baypas; akciğer kanseri; meme kanseri
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INTRODUCTION

Heart diseases and cancer are conditions that carry simi-
lar environmental and genetic risk factors(1,2). In the clinical 
setting, both conditions can be encountered concomitantly in 
the same patient(3). Invasive cardiological intervention and 
open-heart surgery may also be necessary in the presence of 
both active malignancy and heart disease. Coronary artery 
stenting(4), coronary artery bypass grafting surgery (CABG)
(5,6), valve surgery(6,7), and with increasing rates in recent years 
TAVI (transaortic valve implantation)(8) are performed in many 
different types of cancer, where appropriate.

In this study, we presented 10 patients with active malig-
nancies who underwent open-heart surgery between 2012 and 
2021. We aimed to be a guide for similar situations by address-
ing the early and late results.

PATIENTS and METHODS

Between January 2012 and July 2021, 10 patients with 
heart disease and concurrent active malignancy were operated 
on. The mean age was 65.5 ± 7.8 (52-77), and four of the pa-
tients were female. Among these patients four had lung cancer, 
one had breast cancer, one had colon cancer, one had lympho-
ma, one had osteosarcoma, one had meningioma, and one had 
thrombocytosis (Table 1).

Some of the patients were hospitalized due to myocardial 
infarction, angina, or other cardiac findings and complaints, 
before the diagnosis of a malignancy. On the contrary, a group 
of patients was diagnosed with heart disease after they were 
diagnosed with malignancy or while they were on treatment.

Six out of 10 patients were in Stage 3-4, the advanced 
stage. The diagnosis of malignancy was confirmed histopatho-
logically by biopsy in nine patients (Table 1). In the tenth 
patient, sequential platelet counts were 765.000 and 875.000 
in the preoperative hemogram. After a hematology consulta-
tion, the patient was diagnosed with essential thrombocytosis. 
In this patient, platelet counts increased up to 1.099.000 and 
1.309.000 on the 8th and 10th postoperative days.

Written informed consent was obtained from all the pa-
tients before the operations. The study protocol was approved 
by the Clinical Research Ethics Committee (2020/13/395, De-
cember 8, 2020). 

All operations were performed under cardiopulmonary by-
pass and cardioplegic arrest conditions. Eight of the patients 
were operated on as electively. Two patients were operated on 
urgently with advanced pleural effusion.

Four patients were operated on with the diagnosis of lung 
cancer. Three of them were elective and one was urgent. Iso-

Table 1. Patients’age, gender, cardiac and malignity diagnosis, surgical procedures, pathologic diagnosis, and operative conditions

Age Cardiac Disease Malignancy Surgical Procedures
Histopathological 

Diagnosis Condition

1 69-W CAD Breast Tumor Modified radical mastectomy, 
later on CABGX2

Invasive ductal 
carcinoma Elective

2 61-M CAD, AS Sigmoid Colon Tumor CABGX1+AVR, later on 
sigmoid colon resection

Moderately 
differentiated adeno ca Elective

3 77-M CAD Essential  
Thrombocythemia CABGX3 None Elective

4 72-W CAD Intradural Tumor Meningioma resection, later 
on CABGX3 Meningioma Elective

5 73-M CAD, AS Lung Tumor CABGX2 + AVR Squamose cell ca Elective

6 61-M CAD Lung Tumor CABGX4 Non-small cell ca Elective

7 69-W CAD Lymphoma Previous 
Kidney Cancer Operation CABGX3 Metastatic 

adenocarsinoma Elective

8 57-M CAD, MS, AS Lung Tumor LAD PCI, later on 
AVR + MVR Non-small cell ca Urgent

9 64-M CAD Lung Tumor Combined CABGX3 + left 
lower lung lobectomy Non-small cell ca Elective

10 52-F     Cardiac metastatic 
masses Tibial Bone Tumor  Left atrial and left ventricular 

mass resection 
Undifferentiated 

sarcoma metastasis Urgent 

CAD: Coronary artery disease, CABG: Coronary artery bypass grafting, AS: Aortic stenosis, AVR: Aortic valve replacement, MS: Mitral stenosis, MVR: Mitral valve 
replacement.
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lated CABG, CABG+AVR (aortic valve replacement), and 
CABG+left lower lobectomy were performed in three elective 
patients. The fourth patient was an urgent case and was receiv-
ing chemoradiotherapy in an external center. He presented with 
marked dyspnea and pulmonary edema in the right hemithorax 
possibly due to both heart valve disease and advanced stages 
of lung malignancies. There was no hemodynamic deteriora-
tion. Echocardiography revealed advanced aortic stenosis and 
advanced mitral stenosis. A percutaneous intervention was suc-
cessfully performed on the critical LAD (left anterior descend-
ing) lesion detected on the coronary angiography. Afterwards, 
mechanical valve and AVR+MVR (mitral valve replacement) 
were performed on the patient. 

 The fifth patient, who was also operated on urgently for 
osteosarcoma and intracardiac metastatic masses, had received 
chemotherapy. She was operated on urgently because of a large 
mass in the left atrium and left ventricle, and severe dyspnea 
due to significant pleural effusion related to the advanced stage 
of malignancy. Inotropic agents had to be started for hemody-
namic stabilization before the patient was taken to the opera-
tion. 

CABG+AVR was performed on the sixth patient with colon 
cancer who underwent elective surgery, and a colectomy was 
performed one month later. Modified right radical mastectomy 
was performed in the seventh patient with breast cancer, and 
isolated CABG was performed one month later. The eighth 
patient with meningioma suffered myocardial infarction while 
being followed up in the neurosurgery service after meningiec-
tomy; isolated CABG was performed on the patient who was 
referred to surgery. Isolated CABG was performed in the ninth 
patient with essential thrombocytosis and the tenth patient with 
lymphoma.

RESULTS

Eight of our 10 patients were discharged. There were no 
major complications in seven of the eight discharged patients. 
Postoperative renal replacement therapy was required in the 
patient who was operated on urgently for osteosarcoma. Her 
acute renal failure resolved. Right hemiparesis developed in 
this patient during follow-up in the unit. She was transferred 
to the oncology clinic for physical therapy and a new course 
of chemotherapy. Superficial sternal incisional discharge was 
observed in the patient with meningioma, and it recovered in a 
short time with appropriate treatment.

Two of our patients who were operated on for lung cancer 
and underwent CABG+AVR and left upper lobectomy+CABG 
died on the 10th and 5th days, respectively, due to low cardiac 
output.

Our patients were followed up by oncology clinics after 
discharge. Two of our patients with lung cancer survived for 
seven months and eight months after surgery. The patient with 
essential thrombocytosis and the patient with colon cancer sur-
vived for 1.5 years after the operation. The patient with men-
ingioma is in the 4th year. Our breast cancer patient died in 
the 8th year. The patient with osteosarcoma is alive in the 3rd 
postoperative month.

The 1-year survival rates for all patients are 79% for 6 
months, 37% for 1-year, and 25% for 5-years (Figure 1).

DISCUSSION

Our early and mid-term results show that surgical treatment 
can be performed in this high-risk patient group.

In active cancer, the decision of performing an open heart 
surgery is often made on a patient-by-patient basis. Surger-
ies are usually performed in Stage one and two groups of pa-
tients(9). However, the presence of an advanced tumor is not 
an obstacle to open-heart surgery. It was reported that 61 of 
241 patients who underwent open-heart surgery in the presence 
of malignancy had Stage 3-4 advanced stage solid organ tu-
mors and more than one organ involvement for hematological 
cancers(10). In another study discussing aortic valve interven-
tion and malignancy together, it was reported that 13.7% of 
614 patients who underwent isolated AVR had metastasis(11). 
Our six patients; four with lung cancer, one with lymphoma, 
and one with osteosarcoma, were in advanced stages. Four of 
them were discharged. We lost two of our patients who had 
lung cancer. We think that if percutaneous intervention and/or 
TAVI cannot be performed, the surgical option should not be 
excluded in this advanced stage patient group which can be 
advanced symptomatic with fluid accumulation in the lung and 
which may benefit from surgery.

The results are closely related to whether the malignancy is 
advanced or elective. In a series of 241 cases in which purely 
elective cases were included, early mortality was 5.8%(10), and 
it was found as 14.3% in a study involving 28 patients with only 
hematological cancers, including emergency cases(12). In cases 
with advanced cancer, surgical intervention is recommended in 
cases where the cardiac problem precedes the oncological prob-
lem clinically(9). As far as we know, considering the total number 
of cases, there is no study in the literature in which the number 
of advanced and emergency cases is higher than the early-stage 
cases. Six of our ten patients were in the advanced stage. Car-
diac problems preceded the oncological problems in all six of the 
advanced-stage patients. We believe that taking the high risk into 
account, surgical treatment should be applied in cases where the 
clinical condition of the patient is good, and TAVI and percutane-
ous coronary procedures cannot be performed.



4 Koşuyolu Heart J 2022;25(1):1-5   ● Open Heart Operation in the Presence of Active Oncological Disease

There is no objective evidence that cardiopulmonary by-
pass affects the spread of active cancer. The opinion that extra-
corporeal circulation will not cause a cancer-related negative 
effect in the early period(9,12) and long-term(9,13) predominates. 
Postoperative bleeding and infection complications(14) and the 
possibility of blood transfusion have been reported to increase 
(15). However, neither in these publications(9,12-15) nor in any of 
the publications in the literature that we could reach, there is 
a mention of a finding that cardiopulmonary bypass increases 
tumor dissemination.

The rate of patients with active cancer in the entire patient 
population undergoing cardiovascular intervention can be con-
sidered quite low, with rates of 2.5% for cardiac surgery(9) and 
1.8% for percutaneous intervention(16). Considering the mul-
tiplicity of clinical scenarios, these low incidence rates make 
treatment protocols more diverse and complex. Therefore, 
case-based decision-making becomes even more important. 
In a study comparing TAVI and surgical AVR in patients with 
active cancer, similar early mortality rates were observed for 
both interventions, and TAVI had better results in the early 
period, especially in terms of thromboembolic events(11). In 
coronary revascularization in lung cancer, PCI in 1-2 vessel 
disease and surgery in 2-3 vessels are considered(17). All six 
patients in whom we performed isolated CABG were triple-

vessel disease patients. The percutaneous intervention was not 
considered appropriate in our four patients with cardiac mass, 
valve+coronary disease, and double valve replacement. The 
close cooperation of cardiology, cardiovascular surgery, oncol-
ogy, and other related surgical branches will enable the most 
accurate decision to be made in terms of early-term mortality 
risk and contribution to the long-term survival of these cases.

   The low number of patients is one of the limitations of 
our study, which makes it challenging to generalize the treat-
ment in certain types of malignancies and accompanying heart 
diseases. On the other hand, international guidelines regarding 
the open-heart surgery in the presence of active oncological 
disease have not been created. Yet, making patient-based deci-
sions in such situations becomes even more important due to 
the severity of both diseases.

In conclusion, we believe that in active cancer cases, an 
open-heart surgery can be performed in multi-vessel disease 
where percutaneous intervention is not appropriate, in com-
bined aortic stenosis and coronary artery disease where TAVI 
and percutaneous intervention are not considered, and when 
two valve replacement is required. We believe that the high 
risk should not be a reason to exclude surgery in the coexist-
ence of two conditions where very different clinical scenarios 
might occur.

Figure 1. Survival as a function of years after the operation. Numbers and the percentageas in the 
figure represent the number of patients and the percentages of respective survival over parallel years 
of follow-up.



5●   Koşuyolu Heart J 2022;25(1):1-5Toker ME, Arkan C, Taşçı AE, Polat E, Yılmaz Ü, Sarı T, et al.

Ethics Committee Approval: The approval for this study was obtained 
from Kartal Koşuyolu High Training and Research Hospital Clinical Re-
search Ethics Committee (Decision no: 2020/13/395, Date: 18.12.2020).

Informed Consent: This is retrospective study, we could not obtain 
written informed consent from the participants.

Peer-review: Externally peer-reviewed.
Author Contributions: Concept/Design - MET; Analysis/Interpreta-

tion - CA; Data Collection - ÜY, TS, ÖFA; Writing - MET; Critical Revision 
- AET, EP; Final Approval - All of authors; Overall Responsibility - MET.

Conflict of Interest: The authors declared that there was no conflict of 
interest during the preparation and publication of this article.

Financial Disclosure: The authors declared that this study has received 
no financial support.

REFERENCES
1. Koene RJ, Prizment AE, Blaes A, Konety SH. Shared risk factors in 

cardiovascular disease and cancer. Circulation 2016;133(11):1104-14.  
[Crossref]

2. Handy CE, Quispe R, Pinto X, Blaha MJ, Blumenthal RS, Michos ED, et 
al. Synergistic opportunities in the interplay between cancer screening and 
cardiovascular disease risk assessment: together we are stronger. Circula-
tion 2018;138(7):727-34.  [Crossref]

3. Kreatsoulas C, Anand SS, Subramanian SV. An emerging double burden 
of disease: the prevalence of individuals with cardiovascular disease and 
cancer. J Intern Med 2014;275(5):494-505.  [Crossref]

4. Tabata N, Sueta D, Yamamoto E, Takashio S, Arima Y, Araki S, et al. Out-
come of current and history of cancer on the risk of cardiovascular events 
following percutaneous coronary intervention: a Kumamoto University 
Malignancy and Atherosclerosis (KUMA) study. Eur Heart J Qual Care 
Clin Outcomes 2018;4(4):290-300.  [Crossref]

5. Tsuji Y, Morimoto N, Tanaka H, Okada K, Matsuda H, Tsukube T, et al. 
Surgery for gastric cancer combined with cardiac and aortic surgery. Arch 
Surg 2005;140(11):1109-14.  [Crossref]

6. Zhu Y, Toth AJ, Lowry AM, Blackstone EH, Hill BT, Mick SL. Cardiac 
surgery outcomes in patients with chronic lymphocytic leukemia. Ann 
Thorac Surg 2018;105(4):1182-91.  [Crossref]

7. Litmathe J, Atmaca N, Menghesha D, Krian A. Combined procedures 
using the extracorporeal circulation and urologic tumor operation-expe-
riences in six cases. Interact Cardiovasc Thorac Surg 2004;3(1):132-5.  
[Crossref]

8. Guha A, Dey AK, Arora S, Cavender MA, Vavalle JP, Sabik JF III 
et al. Contemporary trends and outcomes of percutaneous and surgi-
cal aortic valve replacement in patients with cancer. J Am Heart Assoc 
2020;9(2):e014248.  [Crossref]

9. Garatti A, D’Ovidio M, Saitto G, Daprati A, Canziani A, Mossuto E, 

et al. Coronary artery bypass grafting in patients with concomitant 
solid tumours: early and long-term results. Eur J Cardiothorac Surg 
2020;58(3):528-36.  [Crossref]

10. Nardi P, Pellegrino A, Pugliese M, Bovio E, Chiariello L, Ruvolo G. 
Cardiac surgery with extracorporeal circulation and concomitant malig-
nancy: early and long-term results. J Cardiovasc Med 2016;17(2):152-9.   
[Crossref]

11. Kadri AN, Bernardo M, Assar SZ, Werns S, Abbas AE. Surgical versus 
transcatheter aortic valve replacement in patients with malignancy. Car-
diovasc Revasc Med 2021;23:59-65.  [Crossref]

12. Potapov EV, Zurbrügg HR, Herzke C, Srock S, Riess H, Sodian R, et 
al. Impact of cardiac surgery using cardiopulmonary bypass on course 
of chronic lymphatic leukemia: a case-control study. Ann Thorac Surg 
2002;74(2):384-9.  [Crossref]

13. Carrascal Y, Gualis J, Arévalo A, Fulquet E, Flórez S, Rey J, et al. Car-
diac surgery with extracorporeal circulation in cancer patients: influence 
on surgical morbidity and mortality and on survival. Rev Esp Cardiol 
2008;61(4):369-75.  [Crossref]

14. Fecher AM, Birdas TJ, Haybron D, Papasavas PK, Evers D, Caushaj PF. 
Cardiac operations in patients with hematologic malignancies. Eur J Car-
diothorac Surg 2004;25(4):537-40.  [Crossref]

15. Zhu Y, Toth AJ, Lowry AM, Blackstone EH, Hill BT, Mick SL. Cardiac 
surgery outcomes in patients with chronic lymphocytic leukemia. Ann 
Thorac Surg 2018;105(4):1182-91.  [Crossref]

16. Potts JE, Iliescu CA, Lopez Mattei JC, Martinez SC, Holmvang L, Lud-
man P, et al. Percutaneous coronary intervention in cancer patients: a re-
port of the prevalence and outcomes in the United States. Eur Heart J 
2019;40(22):1790-800.  [Crossref]

17. Ciriaco P, Carretta A, Calori G, Mazzone P, Zannini P. Lung resection for 
cancer in patients with coronary arterial disease: analysis of short-term 
results. Eur J Cardiothorac Surg 2002;22(1):35-40.  [Crossref]

https://doi.org/10.1161/CIRCULATIONAHA.115.020406
https://doi.org/10.1161/CIRCULATIONAHA.118.035516
https://doi.org/10.1111/joim.12165
https://doi.org/10.1093/ehjqcco/qcx047
https://doi.org/10.1001/archsurg.140.11.1109
https://doi.org/10.1016/j.athoracsur.2017.11.014
https://doi.org/10.1016/S1569-9293(03)00236-6
https://doi.org/10.1161/JAHA.119.014248
https://doi.org/10.1093/ejcts/ezaa114
https://doi.org/10.2459/JCM.0000000000000319
https://doi.org/10.1016/j.carrev.2020.08.018
https://doi.org/10.1016/S0003-4975(02)03678-0
https://doi.org/10.1157/13117728
https://doi.org/10.1016/j.ejcts.2003.12.006
https://doi.org/10.1016/j.athoracsur.2017.11.014
https://doi.org/10.1093/eurheartj/ehy769
https://doi.org/10.1016/S1010-7940(02)00209-9

