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Disseminated cancer cells in the bone marrow: are they really there
at all?
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categorizes ITCs as pN0 and micrometastases as
pN1mi. However, discrimination between ITCs and
micrometastases is by no means straightforward even
when attempted by experienced pathologists [8]. In
addition, a search for minimal nodal disease is usually
performed with lymph nodes that have been resected.
In other words, the investigators are not looking at what
has been left behind as residual disease, but are simply
scrutinizing the nodal status using surgically resected
specimens.

When it comes to bone marrow aspirates, the prog-
nostic significance of detecting cancer cells seems to be
even more ambiguous. Ten years ago, surgeons were
alarmed by a report from Maehara et al. that cancer
cells were found by immunostaining in the bone marrow
of two patients with mucosal gastric cancer [4]. They
proceeded to find cancer cells in the bone marrow of 9
of 45 patients (20%) with early gastric cancer. Given the
excellent prognosis of early gastric cancer, however,
one has to reach either of the two following conclusions:
(1) unlike for other cancers, cancer cells in the bone
marrow have little clinical implication for gastric carci-
noma; or (2) what they found in the bone marrow were
not cancer cells after all. In theory, bone marrow could
harbor dormant cancer cells that could result in cancer
relapse after several years of latency. This may perhaps
apply to breast cancer, in which late recurrences are not
uncommon. However, tumor dormancy is seldom re-
flected in the natural history of gastric cancer, in which
70% of the recurrent disease is detected within 2 years
of curative surgery [9].

In this issue of Gastric Cancer, Fujita et al. report on
yet another attempt to detect cancer cells in the bone
marrow aspirates of gastric cancer patients [10]. Al-
though I do not wish to be considered an old man who
refuses to believe what he cannot see with his own eyes,
RT-PCR continues to have an intrinsic weakness in that
it is not necessarily looking at cancer cells—that the
mRNA it detects is not always specific to neoplasticOffprint requests to: Y. Kodera

Since the early 1990s, several investigators have turned
to molecular diagnosis by immunostaining and reverse-
transcriptase polymerase chain reaction (RT-PCR) to
detect minimal residual disease and occult metastasis in
various body components, including lymph nodes [1,2],
peritoneal washes [1,3], peripheral blood, and bone
marrow aspirates [1,4,5]. In the case of gastric cancer,
opinions regarding the prognostic significance of cancer
cells in each of these components have been mixed, and
only detection in the peritoneal washes has been consis-
tently reported as being of value. Peritoneal carcinoma-
tosis is a frequently observed consequence of advanced
gastric cancer, and free cancer cells in the peritoneal
washes detected by conventional Papanicolaou staining
denote poor prognosis even in the absence of visible
peritoneal deposits [6]. Here, molecular diagnosis suc-
ceeded in improving the sensitivity of the cytologic ex-
amination, possibly because (1) even the isolated tumor
cells (ITCs: metastases and cancer cell aggregates
measuring less than 0.2mm in size) could survive and
metastasize in this particular environment and (2) the
quantity and variety of non-cancer cells that contami-
nate the samples are limited in comparison with compo-
nents such as the peripheral blood and bone marrow
aspirates, rendering these samples relatively easy tar-
gets for RT-PCR.

The prognostic value of detecting minimal disease
is somewhat more controversial in the case of nodal
metastasis. Here, so-called ITCs and micrometastases
(metastases measuring less than 2mm in size) seem to
behave differently. It has been reported that in an in
vivo model of lymph node metastasis using a gastric
cancer cell line, nodal ITCs regress spontaneously
following resection of the primary, whereas nodal
micrometastases grow to gross metastases after surgery
[7]. This phenomenon seems to justify the International
Union Against Cancer (UICC) classification that
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cells. Clinical samples are invariably contaminated with
various non-neoplastic cells, and the accuracy of RT-
PCR would presumably correlate inversely with the
amount and variety of non-cancer cells contained in the
sample. From this point of view, detection of cancer
cells from the bone marrow aspirates, packed with nu-
merous blood cell components and progenitors, could
be a formidable challenge. Sensitivity of RT-PCR could
be improved by increasing the cycle number employed
in the protocol, but the higher the cycle number is
raised, the higher the probability of detecting minute
mRNAs contained in non-cancer cells would be, result-
ing in high false-positive results. At least two authors
have maintained that lowering the cycle number ad-
equately has deprived RT-PCR of a sufficient sensitivity
for it to replace immunostaining for evaluation of the
peripheral blood [11], and the same could easily be the
case with bone marrow aspirates. Other authors, in
greater numbers, have maintained that sensitive detec-
tion of minimal disease from the peripheral blood and
bone marrow is feasible and reflects clinical outcome
[1], however, and this discrepancy remains an enigma.
To say the least, establishment of the PCR protocol for
evaluating the bone marrow aspirates and adjustment
and maintenance of the detection system call for the
utmost care. Alternation of personnel who handle the
system or even of the chemicals used during the detec-
tion procedure could lead to catastrophic changes in the
overall results. Possibly reflecting these facts, the detec-
tion rate of cancer cells in the bone marrow using CK20
as a target differed dramatically between Fujita et al.
and another sample set reported from Maehara’s group
[5], despite little difference in patient demographics.
Fujita et al. found only one of 65 patients to be positive
in their examination, whereas Oki et al. stated that the
mRNA level exceeded their cutoff value in 27 of 47
patients [5]. The results obtained by Oki et al. conform
to those of several of the previous studies in which
gastric cancer cells were found not to be entirely foreign
in the bone marrow [1]. Their presentation is not ac-
companied by corresponding survival data, however,
and justification of the high detection rate in association
with the clinical outcome is yet to be confirmed. In
contrast, the results of Fujita et al. are more believable,
given the clinical outcome of gastric cancer that we are
generally acquainted with. However, their findings ren-
der PCR detection of cancer cells in the bone marrow
meaningless, despite numerous attempts and successes
reported from other groups. This is an awkward situa-
tion for an editor who has to take into account the social
impact of an article along with its scientific quality.

Studying the incidence and consequences of various
micrometastases may help one to gain insight into the
biology of cancer. However, we will have to admit
through reading over these conflicting data that this

is not the right time to use the information on cancer
cells in the bone marrow for any decision making
regarding the treatment of gastric cancer. Evidence in
support of routine application of adjuvant treatments
for curatively resected advanced cancer has finally
begun to emerge from Asia, and we are currently
expecting more big news to come. It is time to move
on with a new standard of care and continue to seek
better results, first by further improving on the treat-
ment to be given and contemplating when it should
be started and how long it should last. We hope that
a more refined technique will be established in the
meantime to adequately identify patients with relevant
residual disease.
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