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Hematological Malignancies are a group of diseases including various types of leukemia, lymphoma and myeloma. They
are characterized by affection of both the lymphatic and hematopoietic systems, as a result they cause immune defects,
platelets dysfunction, and hypercoagulability syndrome. These immunocompromised patients are prone to develop
various complications including infection, disease transformation, autoimmune complications and increase liability to
develop another malignancy.
The number of patients with hematological malignancies (HM) who require surgical intervention to treat other associated
diseases are increasing due to improvement in the management of these malignancies giving these patients a chance of
having a normal life span.
The association of cardiac diseases obviously makes things worse. Management of such patients is often complicated and
influenced by the stage of underlying malignancies, previous treatment by chemotherapy or radiotherapy, cardiac status
and the risks encountered during surgical intervention.
Coronary artery disease in particular is seen more frequently in patients with HM due to increase aging population. These
patients are more liable to develop several morbidities such as bleeding, low cardiac output, myocardial infarction, stroke
and renal impairment more than young patients when subjected to cardiac operations.
The modes of treatment used to treat HM are often associated with cardiovascular complications which make the situation
more complicated.
Radiation therapy plays a major role in the management of these malignancies. This modality of treatment can be
associated with cardiac toxicity and development of a second malignancy especially when combined with
chemotherapy

[1]

. Similarly, systemic anticancer treatment has a detrimental effect on cardiovascular system.

Chemotherapeutic agents such as trastuzumab, bevacizumab and tyrosine inhibitors are associated with significant risks of
cardiovascular complications including heart failure, arrhythmias, conduction disorders, pericarditis, and
thrombo-embolic complications [2].
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Beside management complications, the myocardium itself can be affected by these malignancies. Infiltration of the
myocardium may occur in leukemia, lymphoma, multiple myeloma and esinophilic syndrome. Such an involvement
directly affects management either by reducing, discontinuation, or delay of treatment to avoid cardiac toxicity [3].
The majority of cardiac operations are performed with the aid of cardiopulmonary bypass. Such a technique is known to
cause an intense systemic inflammatory response caused by the contact of cellular and humoral blood components with the
synthetic material of extracorporal system, leucocyte and endothelial activation, release of endotoxins and surgical trauma
itself.
The release of cytokines such as tumor necrosis factor (TNF)-alpha, interleukin (IL)-6, interleukin (IL)-8 and interleukin
(IL)-1 play an important role after cardiopulmonary bypass in inducing organ damage by induction of NO synthase and
release of large amounts of NO causing tissue injury [4]. Most patients exhibit some degree of organ dysfunction,
fortunately, such an effect is reversible.
Blood cells in particular are highly sensitive to cardiopulmonary bypass; such a technique is associated with reduction in
the number of granulocytes, lymphocytes, platelets, and red blood cells [5].
The experience of performing cardiac operations among patients with HM is limited. Only few patients underwent such
procedures. The majority had coronary artery bypass surgery as well as valvular replacement. Previous studies, showed
that cardiac surgery can be performed but carries a high incidence of mortality and morbidity [5-11].
The incidence of mortality varied from 0-17% [5, 7, 9-11]. The cause of death among these immunocompromised patients was
sepsis, bleeding and myocardial stunning [5, 8, 11]. Despite improvement of treatment of these malignancies and proper
selection of patients to undergo cardiac surgery, morbidity remained high. Its incidence varied from 22%-58% [7-11]. In
various studies, infection was the commonest complication seen [7, 9-11]. It varied from superficial wound infection, acute
cholecystitis, parodititis to severe mediastinitis, endocarditis and fatal pneumonia [5, 7, 8].
The high incidence of infection is related to preoperative level of leucocyte and lymphocyte count, shorter duration of the
disease, advanced stage of malignancy and low level of gamma globulin [7].
Bleeding is the second common complication. Fecher and colleagues [8] found that 33% of their patients who underwent
coronary artery bypass surgery with or without valve replacement had postoperative bleeding. Such a complication was
responsible for high incidence of reoperations and increase use of blood, platelets and fresh frozen plasma.
Other morbidities including myocardial infarction, stroke, respiratory and renal failure were commonly seen among
patients who had previous history of radiotherapy or chemotherapy [5].
On analysis of various perioperative factors in relation to morbidity, it was found that older patients were significantly
more affected than young [8]. Contradicting results were found in relation to platelets number and function [6, 8].
The effect of HM on cardiac operations not only influences early results, but long term survival is significantly
impaired [5]. Progression of malignancies, redo operations, coronary stenting and implantation of defibrillators to treat
intractable arrhythmias were among the main causes of mortality and morbidity [8, 10].
The effect of cardiopulmonary bypass on tumor spread and progression is unknown. But it is well known that immunity of
patients undergoing open heart surgery is affected. Both cell mediated and humoral immunity are temporary affected by
cardiopulmonary bypass. The number and properties of granulocytes and lymphocytes are affected, the level of gamma
globulin is reduced and the functions of natural killer cells (NK cells) which have a spontaneous cytotoxicity against tumor
cells are inhibited during and after bypass [12]. The increase release of anti-inflammatory interleukin-10 by
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cardiopulmonary bypass has been implicated in the suppression of T-cell activity especially cytotoxic T-cells and Th1
cells [13].
Some patients with malignant disease who underwent cardiac operations using cardiopulmonary bypass suffered from
progression of their malignancy during follow up [7, 8, 14-16]. The exact mechanism by which some patients behave in that
way and not others is not clear. The combined immunodeficiency effect of cancer itself and CPB is a possible explanation.
On the contrary, previous studies suggested that the immunosuppressive effect of CPB does not aggravate the natural
course of some HM, but it has a positive effect in reducing the number of patients who require postoperative chemotherapy
and increase chemotherapy - free survival time [6]. This positive effect was explained by the increased apoptosis of
malignant cells by CPB. The reduction of CD4+ lymphocytes after CPB may lead to higher sensitivity towards
proapoptotic signals [6].
The application of off-pump technique to revascularize the myocardium among patients with malignancy proved its
efficiency [17-19]. Contrary to CPB, this technique is associated with a lower release of endotoxins, less activation of
neutrophils and compliment and significant lower level of interleukin (IL)-6 and (IL) -10. Subsequently, the incidence of
both mortality and morbidity was reduced. The application of this technique among patients with HM is very
limited [5, 8, 17], the incidence of infection, bleeding as well as mortality was reduced [17, 20].
Both HM and cardiopulmonary bypass technique which is used to treat associated cardiac disease share a negative impact
on both the immune and coagulation systems. This simply explains the high incidence of mortality and morbidity
encountered among these patients. Due to limited experience and small number of patients operated upon, no specific rules
are found to be applied to all patients in order to reduce such complications. The use of broad spectrum antibiotics,
reduction of operation time, platelets-leucocyte plasmapheresis before cardiopulmonary bypass, correction of platelets
count by using irradiated platelets, transfusion of fresh frozen plasma and using granulocyte colony stimulating factor may
help to guard against complications.
The association of HM and cardiac diseases is a great challenge to hematologist, oncologist and cardiac surgeon.
Multidisplinary approach is needed to evaluate and select patients to undergo surgery. Off-pump bypass technique seems
to be the most appropriate way to revascularise the myocardium among patients with coronary artery disease.
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