406

(172,173,174,175,176,177). When CTCs are mea-
sured, the nature and number of these cells
represent those freshly released from the pri-
mary tumor, as well as those released from
site of metastasis. Sites of metastasis can
include the bone marrow. To this point, Cen
et al. (178) state that, “[clirculating tumor cells
(CTCs) are tumor cells disseminated from pri-
mary and metastatic sites and can be isolated
from peripheral blood.”

Cen et al. (179) disclose another advantage
of CTC over biopsies of the primary tumor,
namely, the advantage that CTC sampling and
analysis is more representative of the types of
tumor cells in the patient’s body. To this end,
Cen et al. state that, “[tlraditional tumor
biopsy sampling can only capture part of the
tumor and is unable to represent the entire
tumor cell population or identify changes that
occur over time. Ongoing analysis of CTCs not
only has the potential to represent all cells

19. BIOMARKERS

shed from primary pancreatic tumor and each
metastatic site.”

CTCs have been used in early-stage cancer,
as well as in metastatic cancer (late-stage can-
cer). The following concerns the biology of
CTCs in breast cancer. In short, cancerous cells
from breast cancer tumors migrate to the bone
marrow. The breast cancer cells that migrate to
the bone and reside in the bone are called “dis-
seminated tumor cells” (180). Once establish-
ing residence in the bone marrow, the breast
cancer cells represent “minimal residual dis-
ease,” and can be detected directly by way of a
bone marrow biopsy. When the cells represent-
ing minimal residual disease leave the bone
marrow, they are called “circulating tumor
cells,” and can be detected without the need
for a bone marrow biopsy.

Riethdorf and Pantel (181) disclose that
breast cancer cells leave the primary tumor to
become CTCs, and that these CTCs migrate to
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