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Postoperative Metastasis Risk: More Than Immunosuppression
To the Editor:—An increase in the rate of development of tumor
metastasis, controversially attributed to immune suppression related to
various aspects of surgery and anesthesia, has been reported for years
and is discussed in an article1 and commentary2 that appeared in the
September 1999 issue of ANESTHESIOLOGY. However, it is important to
point out that facilitation of metastasis can occur independent of
immune mechanisms. Indeed, metastasis can be stimulated by the
removal of an angiogenesis inhibitor (such as angiostatin) along with
the primary tumor (as reviewed in Cramer3). (Angiostatin is a naturally
occurring protein shown in animal experiments to strongly suppress
metastasis.4)
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true that our initial abstracts were sometimes prepared without the
assistance of the anesthesiologist(s) involved, most adverse events
were self-reported by that practitioner.13 Also, the involved anesthesiologist(s) were generally present for the discussion and error analysis.
Finally, the suggestion by Gauge that this peer review mechanism
would be corrupted, if it were applied to patient compensation, is an
interesting speculation. Perhaps, Gauge would be more comfortable
with a no-fault system of medical liability. The stability with which all
adverse outcomes occur suggests that this may also be a viable alternative.1,8
Hogan and Lavaruso wish to preserve and modify the present malpractice tort system. Their argument that the tort system should be
preserved because it is our “best weapon in the battle for autonomy
against managed care” must raise a smile on the faces of those who see
similar value in both. As for their remaining arguments, the principles
of scientific medicine are part of every medical school curriculum in
the United States, and a stronger focus is being made on evidencebased medicine as we struggle to be cost effective. Increasing public
exposure to courtroom proceedings, however, demonstrates that the
legal system does not suffer from the same imposed cost constraints,
nor does it adhere to the same scientific rigors. The lack of a response
to the growing body of evidence that the tort system falls short of its
goals is a good example. The suggestions for a Specialty Board of Legal
Medicine and a Medical Malpractice Bar appear to offer a niche for a
new breed of practitioner, but the legal profession should test these
remedies with the same scientific principles and cost consciousness
that the medical profession applies consistently.

It seems imperative that continued research into the traditional areas
of immune suppression/modulation must be coupled with more recent
findings (e.g., angiogenesis inhibitors) if we are to truly understand the
pathobiology of perioperative metastasis. Such integrated research
seems necessary if we are to devise effective clinical strategies to
decrease the incidence of postoperative metastasis.
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In Reply:—I would like to make three points in respect to the
comment made by Professor Kenneth E. Shepherd in his letter.
No doubt that there is more to postoperative metastasis risk than
immunosuppression. Among other factors, the physical manipulation
of the tumor may release tumor cells into the circulation,1 and the
sudden drop in levels of tumor-derived angiostatic agents may promote
the development of existing micrometastases. These additional risk
factors may indeed exacerbate the consequences of the suppression of
natural killer cells evident in our study,2 especially given the role of
natural killer cells in controlling both the seeding of circulating tumor
cells and the development of existing micrometastases.
Nevertheless, our study2 was concerned with the effects of hypothermia, rather than tumor removal, on natural killer activity and
resistance to metastasis. Angiogenesis inhibitors such as angiostatin are
not expected to play a role in these respects, and certainly could not
be implicated for the enhancement of metastasis seen in our study, as
no primary tumor was removed. The study of natural killer cell-mediated resistance to metastasis under this condition is advantageous in
discerning their unique role.
In accordance with the suggestion to couple the impact of angiostatic agents and immunosuppression in studying the pathobiology of
perioperative metastasis, we have now begun to use surgical removal
of spontaneously metastasizing tumors to better simulate the clinical

setting, and study the interaction of immunosuppression with other
factors that promote metastasis.
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Does Perioperative Antithrombotic Therapy Increase the Likelihood
of a Postoperative Coagulopathy After Cardiac Surgery?
To the Editor:—Antithrombotic agents such as low molecular weight
heparins and platelet glycoprotein IIb/IIIa inhibitors are increasingly
being administered to cardiac surgical patients during the perioperative period. In the September 1999 issue of ANESTHESIOLOGY, Skubas and
colleagues report a case of prolonged postoperative bleeding in a
cardiac surgical patient treated preoperatively with the low molecular
weight heparin, enoxaparin, and the platelet glycoprotein IIb/IIIa in-
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hibitor, tirofiban.1 Although Factor Xa or platelet function assays were
not performed, the authors suggest that the preoperative use of enoxaparin and tirofiban may have contributed to the postoperative coagulopathy in this patient. Whereas perioperative antithrombotic therapy
may increase the risk of a postoperative coagulopathy after cardiac
surgery, we believe that several comments regarding this particular
case are in order.

