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Onco-anesthesia remains challenging in view of issues 
related to major surgical procedures, associated impact of 
concomitant cancer therapy like chemotherapy, radiotherapy, 
and co-morbidities. Curative surgical resection is the mainstay 
treatment modality for potentially curable solid tumors. 
Surgery is associated with body stress response, which have 
metabolic, neuroendocrine, hematological, and inflammatory/
immunological responses (cytokine stress responses, suppressed 
cell-mediated immunity).[1-3] These are the major factors for 
perioperative immune suppression and provide a milieu for 
possible tumor cell proliferation leading to metastases.[1-6] 
Other surgical factors include residual minimal disease and 
dissemination of tumor cells during surgery.[3,6] The impact 
of pain, blood transfusion, hypothermia, hypoxic episodes, 
organ hypoperfusion, hyperglycemia, anesthetic drug, and 
technique for cancer recurrence has been reported.[7-9] These 
adverse response during curative surgical management 
requires perioperative physicians, including anesthesiologists, 
surgeons, and oncologists, to maintain homeostasis against 
the consequences of both cancer and tissular attrition.[10] The 
balance between the metastatic potential of the tumor and the 
anti-metastatic host defenses is the decisive factor for the risk 
of metastasis.[11,12]

Data is being increasingly published related to possibility 
of cancer recurrence or metastasis by certain anesthetics or 
anesthetic techniques. The anesthetic management influence 
immunity and possibility of cancer recurrence by effect on 
cellular mechanisms (e.g. cell apoptosis) or influence on 
the endocrine and sympathetic systems.[10] This issue is 
accompanied with an review article wherein the authors have 
reviewed the impact of anesthesia-related effects on cancer 
recurrence.[13]

Anemia is seen in surgical patients in the range of 5% to 
75%.[1,2] This appears to be more prevalent in onco-surgical 
patients in view of adverse effects of concomitant chemo-
radiotherapy in addition to disease-related inadequate 

nutritional intake. The baseline hemoglobin is the most 
important predictor of blood transfusion in surgery.[2] On one 
hand, the preoperative anemia is an independent predictor 
of increased postoperative morbidity and mortality while on 
the other hand, blood transfusion-related adverse effects like 
transmissible infectious agents, transfusion reactions, and 
effects on immunomodulation like tumor progression are 
well-known.[1,2] This immunomodulation by blood transfusion 
may increase the risk of recurrence or increase possibility of 
metastasis. These issues create a dilemma in perioperative 
management of onco-surgical major surgical procedures 
regarding triggers for blood transfusion. The options available 
then include autologous transfusion and better nutritional 
optimization prior to surgical intervention. The roles of 
nutritional optimization by home-based supplements are well 
described but may be a concern in onco-surgical procedures 
in view of urgency of the surgery. The oral and/or parenteral 
nutrition in the perioperative period improves the immunity 
and thus may be beneficial for onco-surgical patients.[14] 
The role of parenteral nutrition including supplements of 
minerals and vitamins and role of erythropoietin which has 
been described as ‘patient-centered blood management’ needs 
to be assessed.[15] Thus, in major oncological procedures, 
attempts needs to be made to optimize the patient’s 
hemoglobin, reducing perioperative blood loss and thus 
lesser blood transfusion.[15] Also, some evidence exists for the 
propensity of tumor-promoting effects by stored blood and 
old erythrocytes.[14] The release of various mediators which is 
proportional to the stored age of the blood products leads to 
immunosuppression and tumor-promoting action.[14] Though 
it appears logical that leucodepleted blood would induce less 
immune suppression and thus lesser risk of cancer recurrence, 
use of leucodepleted blood for preventing cancer recurrence 
has conflicting reports.[14-16] The risk of recurrence may also 
be related to volume of blood transfused, which increases with 
the more transfusions.[14] The timing of blood transfusion with 
regards to surgical intervention has been associated with the 
cancer recurrence. The pre-, intra-, and post-operative blood 
transfusion increases the risk of cancer recurrence by 50%, 
74%, and 36%, respectively.[14] Though these data indicates 
transfusion of blood products in large quantity, older stored 
non-leucodepleted blood, increases the possibility of cancer 
recurrence, but further clinical trials are still required to 
confirm these findings.[14]

Hypothermia in the perioperative period has deleterious effect 
on the patient. Hypothermia impairs immunity by impairing the 
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function of neutrophils and cytokine and antibody production.[5,14] 
Also, hypothermia causes coagulopathy and increases chances of 
blood transfusion and thus risk of immunomodulation.[14] In fact, 
thermotherapy (applied locally, regionally, and systemically) has 
been used as a part of multimodal therapies to various tumors.[17] 
The hyperthermic chemotherapy infused intra-peritoneally 
is a known procedure for prevention of cancer recurrence in 
certain tumors.[5,17] Hence, perioperative hypothermia needs 
to be prevented in onco-surgical procedures to reduce risk of 
cancer recurrence.[14]

Various techniques of anesthesia have an impact on the cancer 
recurrence. With the availability of better airway gadgets like 
supraglottic airway devices and anesthetic drugs (faster, shorter 
acting like remifentanyl, propofol, sevoflurane, desflurane, 
etc.) the anesthetic technique for some surgical procedures has 
drifted away from regional blocks. But, the potential benefit 
for regional anesthesia in oncologic patients with regards to 
decreased cancer recurrence following oncologic surgery have 
been reported.[7] Hence, it appears that we need to have an 
evidence based anesthetic technique for the cancer and non-
cancer surgical procedures.[3]

The premedication has to be improvised for onco-surgical 
procedures in view of beneficial effect of certain drugs. 
Certain cancer cell types have increased expression of COX-
2 and thus may have preventive action on cancer recurrence 
perioperatively.[18] Also, preemptively administered non-
specific COX-inhibitor ketorolac has been reported to reduce 
cancer recurrence after surgery for breast cancer.[18] The 
COX-2 inhibitors also prevent the dilation of lymphatic 
systems perioperatively and thus lesser risk of tumor cell 
spread.[8] It has been reported that immunosuppressive and 
metastatic potential of ketamine may be prevented by pre-
administration of β-blockers by its effect of attenuation of the 
immunosuppressive and prometastatic effects of ketamine 
anesthesia.[8,19] It has been reported that β-blockers reduced 
the risk of metastasis by 57% in patients of breast cancer.[14] 
It has been studied in an animal model that β-blockers and 
COX-2 inhibitors synergistically attenuate perioperative 
immune suppression and the metastasis-promoting effects 
during the surgical intervention.[8,20] Thus, it has been 
proposed that β-blockers reduce the surgical stress response 
and thus act as an anti-metastatic agent.[8] Similarly, statins 
have preventive affects on tumor metastasis.[8] So, it appears 
that for the patients undergoing onco-surgical procedures, 
the conventional premedication may be modified to include 
β-blockers, COX-2 inhibitors, statins, steroids, especially 
glucocorticoids, and immunotherapy. Also, certain agents 
being used as adjuncts to anesthetic agents like α2 agonists like 
clonidine and dexmedetomidine may lead to tumor progression 
in certain cell types and thus need to be used cautiously in 

oncologic surgical procedures .In addition, midazolam also 
impairs immune response and poses a risk of tumor recurrence 
and hence may be avoided for premedication.[14]

The published literature relating to the cancer recurrence 
and anesthesia has limitations. Majority of published data 
are underpowered, non-randomized, retrospective, or having 
some confounding variables known to cause cancer recurrence. 
Though the evidence is still not very robust for any specific 
anesthetic technique for onco-surgical procedures, we need to 
be careful in choosing the technique drugs based on available 
evidence to avoid any risk of cancer recurrence or metastasis.[3] 
The available data suggests the total intravenous anesthesia 
with propofol, cyclooxygenase antagonists, and regional 
anesthesia can decrease negative consequences associated 
with perioperative immunosuppression while volatile 
anesthesia, systemic morphine administration, unnecessary 
blood transfusions, intraoperative hypoxia, hypotension, 
hypothermia, and hyperglycemia should be avoided.
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