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Anesthesia’s Role in Cancer
Recurrence

ost deaths due to cancer result from the growth of

metastases originating from a selected subpopulation

of malignant cells residing in a primary tumor. These
cells are the product of a process mediated by our own immune
system referred to as Immunosurveillance and Immunoediting.
Surgical excision of these cells improves prognosis in patients
with solid tumors at the cost of increasing metastatic risk. There
is increasing evidence suggesting anesthetic techniques may
play arole in both our immune system’s response to malignant
cells and in reducing tumor metastases (1, 2).

The Immunosurveillance and Immunoediting theory
states that malignant cell populations undergo three phases
of growth prior to spreading. In the initial elimination phase,
malignant cells penetrate past basement membranes into
vascular endothelium. This process elicits an inflammatory
response which activates the innate immune system and
eliminates malignant phenotypes. Consequently, the immune
system molds the immunogenic phenotypes of malignant
cells that do survive. The period of immune-mediated latency
after incomplete tumor destruction is known as equilibrium.
During this period, there is a balance between malignant cell
population growth and its elimination. Escape refers to the
final outgrowth of tumors that overcome the immune system
and outgrow the equilibrium phase in order to metastasize.

Prior to the process of escape, surgical excision offers a good
prognosis in patients with solid tumors. However, surgery can
increase the risk of metastasis by spreading tumor microemboli
and increasing expression of pro-angiogenic factors that aid
in tumor growth such as vascular endothelial growth factor
(VEGF) (3,4).In fact, the postoperative presence of neoplastic
cellsin circulation has been associated with shorter disease free
survival rates of human colorectal cancers (S). The surgical
stress response has been connected to immunosuppression
through mechanisms that include attenuation of natural killer
cell function implicated in malignant cell targeting. Additionally,
hypothermia and allogenic blood transfusions have been
associated with immunosuppression, increased risk of cancer
recurrence and reduced survival.

Surprisingly, the anesthetic management of the cancer patient
may have an effect on long term survival without metastasis.
Local anesthetics (LA’s) such as lidocaine have been shown to
reduce tumor growth factor secretion in vitro. Additionally,
they have been implicated in the inhibition of transcription
pathways related to neoplasia and metastasis and reactivation
of tumor suppressor genes. Voltage-gated sodium channels
similar to the ones LA’s block have been shown to enhance
metastatic cell behaviors, such as lateral motility and invasion
in solid tumors (6, 7). Current evidence points towards regional

anesthesia and anesthetic techniques that reduce overall opioid
utilization as superior alternatives for cancer survival after
excision of solid tumors.

Of the drugs most commonly used in anesthesia, opioids
are strongly implicated in cancer recurrence. Although studies
on the effect of opioids on immune function and tumor
growth are conflicting, opioids have been shown to inhibit
components of both cell-mediated and humoral immunity (8).
Morphine has been shown to stimulate tumor cell migration
and proliferation in human endothelial cells in vitro through
VEGF expression. Moreover, exposure of colon carcinoma
cells to morphine was associated with a significant increase
in secretion of urokinase plasminogen activator suggesting
a potential association between morphine and the invasive
properties of the tumor (9). Perhaps the strongest evidence
implicating opioid use with cancer recurrence stemmed from
a study involving methylnaltrexone-a peripheral acting mu
receptor antagonist-in the incidental prolonged survival of
terminal cancer patients receiving it for constipation (10).

Several retrospective human trials have demonstrated
improved outcomes when regional anesthesia is used as
opposed to general anesthesia (GA) with IV opioids. In
Mastectomy and Axillary Clearance, GA with analgesic
paravertebral block showed a 4-fold decrease in cancer
recurrence for analgesia when compared against general
anesthesia with opioids (11).

In studies involving GA with thoracic epidural vs GA with
opioids and NSAIDs a 57% reduction in prostate-specific
antigen and increase in progression free survival was noted in
the thoracic epidural group (12). When comparing epidural
analgesia with GA and opioid analgesia in laparotomy for
ovarian carcinoma, an improvement in 3 and S-year survival
rates was noted for the epidural group. Similar observations
were made with colorectal surgery (13, 14).

Not all studies were as promising. No difference in
recurrence between regional anesthesia and GA were
observed for cervical cancer surgery or radiofrequency
ablation of prostate carcinoma. Moreover, the perioperative
epidural analgesia for major abdominal surgery for cancer and
recurrence-free survival: randomized trial observed similar
recurrence and recurrence-free survival in the epidural and
the GA groups (15).

Further elucidation with prospective trials is required to
establish the exact benefits of regional anesthesia over stand-
alone GA in tumor resections. Variability in results may be
due to ample diversity of tumor phenotypes and staging as
well as surgical interventions. Whether these benefits are the
result of local anesthetic function or of opioid reduction in
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the perioperative period remains to be elucidated. As of now
evidence seems to point to the benefits of regional anesthesia
in several solid tumor subgroups, particularly those involving
surgical interventions for breast, colorectal and prostate cancers
(16,17).
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