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Case Report

A 65-year-old woman under-
went core biopsy of a palpable
left breast mass. This was a Not-
tingham grade Il invasive ductal
carcinoma with lymphovascular
invasion. The tumor was ER/PR
positive and Her-2/neu negative.
The patient agreed to participate
in the American College of Sur-
geon’s Oncology Group Z00100
trial. Two weeks later, the patient
underwent a left breast lumpecto-
my, sentinel lymph node (SLN)
biopsy, and bone marrow biopsy.
Lymphatic mapping and SLN biop-
sy were performed utilizing a com-
bination mapping agent tech-
nique. Manual intermittent breast
massage was performed for 5 min-
utes after injection of the mapping
agents. A single SLN was identified
that was both blue and “hot.”

The SLN was 1.4 cm in size.
The SLN was examined at three
step-section levels, each 4 pum
thick, separated by 40 to 80 um
and stained with hematoxylin-
eosin (H&E). The primary breast
carcinoma measured 3 cm in
diameter and was Nottingham
grade Il (tubules 3, nuclear 2,

mitotic rate 1, total score 6). In
addition to lymphatic invasion, cir-
cumferential perineural invasion
was present. The SLN was negative
for metastatic disease. However, a
perinodal lymphatic channel was
identified that contained metastatic
infiltrating ductal adenocarcinoma
(Figure). The metastatic tumor
focus measured 0.1 x 0.2 mm. As
per the study protocol, no immuno-
histochemical (IHC) analysis was
performed on the SLN. Both the
size and the morphology of the
tumor foci in the lymph channels
invaded near the primary tumor
were the same as that adjacent to
the lymph node.

This case raises the question
on how to appropriately stage the
patient. We presume this lymphat-
ic channel represents an afferent
lymphatic draining from the breast
tumor into the SLN. Unfortunately,
this cannot be confirmed. Ques-
tions that should be asked include
the following: Should this patient
be considered NO? Should com-
plete axillary lymph node dissec-
tion be recommended? Would this
finding alter the decision on
adjuvant cytotoxic chemotherapy?
Would this finding alter treatment

Infiltrating ductal carcinoma in a lymphatic channel adjacent to the SLN at low power (A) and at
high power (B).
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recommendations if the primary
tumor had been less than 1 cm?

Lymphatic mapping and
focused pathologic analysis of the
SLNs have resulted in “upstaging”
10% to 20% of patients with breast
cancer.’> The significance of this
newly identified and previously
unrecognized “occult” disease is a
controversial topic, and the litera-
ture provides conflicting conclu-
sions. Fortunately, well-designed
prospective multi-institutional stud-
ies are underway to answer some
of these questions.

The 6th edition of the Ameri-
can Joint Committee on Cancer
(AJCC) staging manual® and its
TNM staging went into effect in
January 2003. The revised staging
system has reclassified axillary
lymph node disease based on the
size of the tumor and the method
of identification (H&E, IHC, or mol-
ecular analysis). Micrometastatic
disease is classified as lesions larger
than 0.2 mm in diameter but no
larger than 2.0 mm. These are
staged as N1 regardless of the
method of detection. H&E confir-
mation remains the gold standard
though is not required for this des-
ignation — for example, pN1mi(i+)
if detected only by IHC. A new clas-
sification, isolated tumor cells, has
also been adopted. This recognizes
metastatic foci less than 0.2 mm in
the lymph node. These are classi-
fied as NO regardless of the method
of detection (H&E or IHC).

Isolated tumor cells are arbi-
trarily separated from micrometas-
tases based on the size of the
metastatic focus. The AJCC has
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taken the position that it does not
matter how tumor cells are identi-
fied (H&E or IHC), but the size of
the metastasis is currently used as
the determination for staging, as
identified above. Micrometastatic
disease represents implantation of
tumor cells in the involved organ
with extravasation, proliferation,
and often a stromal reaction. It has
been argued that this diagnosis can
therefore be rendered only by
histopathologic evaluation. Some
pathologists also believe that they
can determine which in-transit
metastases are clinically significant
in an individual patient, though this
point remains controversial.

Epithelial cells have been
demonstrated in the subcapsular
sinus of draining lymph nodes after
breast biopsy. This has been attrib-
uted by some to represent mechan-
ical transport of tumor or normal
breast epithelium and not cells
with metastatic potential. Our SLN
biopsy followed core breast biopsy
and manual breast massage. The
tumor cells in the lymphatic chan-
nel are thought to be located in the
afferent lymphatics just proximal
to entry into the subcapsular sinus.

It has been demonstrated that
tumor cells, as well as benign duc-
tal epithelial cells, can be transport-
ed to the lymphatic spaces and
potentially to the lymph node by
manipulation of the primary
tumor.” This manipulation includes
breast biopsy and manual massage.
The term benign epithelial trans-
port has been coined for this phe-
nomenon. The clinical significance
of these cells is unknown at this
point, but it is thought that these

tumor cells are shed into the inter-
stitial spaces and forced into the
lymphatic channels of the breast.
The cells are carried through the
lymphatics to the lymph node as
passive passengers. Lymph flow is
largely passive and can be influ-
enced by tissue turgor and external
compression. The pressure in the
lymphatics is relatively low, but it
has been demonstrated to increase
22-fold with external massage.®
Potentially, these isolated tumor
cells are not true metastases and do
not have malignant potential.
They are present outside of the
breast only because they were
forced there and not because they
acquired the ability to metastasize.
If the SLN harboring these isolated
tumor cells is removed immediate-
ly, the question of whether identify-
ing these cells attains any prognos-
tic value arises. As of now, the find-
ing is noted by the pathologist, and
the patient is staged as node nega-
tive — eg, pNO(i+).

These epithelial or cancer cells
transport through the afferent lym-
phatic to the SLN. The tumor cells
can flow directly to the pericapsu-
lar sinus and then successively to
the central portion of the node.
The lymph fluid then exits the
lymph node through efferent lym-
phatic channels, thus potentially
allowing tumor cells to be trans-
ported to the central circulation.
Another less common pattern is for
the cells to have direct communi-
cation to the hematogenous system
through lymphaticovenous chan-
nels. These may exist in the pre-
nodal sinus, allowing access to the
circulation without traversing a
lymph node.® Lymph node metas-

September/October 2003, Vol. 10, No.5



tasis should also be associated with
identifying lymphovascular inva-
sion at the primary site, as in our
report. However, this has not
always been the case as this corre-
lation has not been reported. In
addition, this phenomenon, if it
occurred frequently and was of
clinical significance, would eventu-
ally cause a decrease in the survival
of patients who had other nodal
staging procedures. This does not
seem to be the case, as patients
staged to be node negative with the
mapping procedure have a longer
survival rate compared with histor-
ical patients staged to be node neg-
ative with complete axillary node
dissection or even clinical examina-
tion.’® Lymphatic invasion and vas-
cular invasion are important prog-
nostic factors in individual series,
but their significance is limited by
poor reproducibility.**

Our case is of interest for a
number of reasons. Even if the the-
ory that benign or malignant cells
on occasion are transported as pas-
sive travelers to the lymph node is
accepted, in our case it would not
seem to apply. The tumor burden
identified in the lymphatic channel
appears too large to be a fragment
of breast tissue that was transport-
ed into the breast interstitium and
into the lymphatics by manual mas-
sage. As mentioned above, this phe-
nomenon has been demonstrated
to occur with isolated tumor cells
but not with tumor emboli of 0.2
mm or greater in size. The tumor
burden in the lymphatic channel
met the AJCC size criteria of 0.2
mm to be classified as a metastasis
and was identified by routine histo-
logic evaluation as malignant.
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However, the disease had not yet
reached the lymph node itself. As a
result of the study protocol, no IHC
analysis was performed of the SLN.
This was the only SLN involved
with disease.

It is our opinion that this dis-
ease was identified in an afferent
lymphatic and therefore no disease
has reached the lymph node. The
patient is thus classified as NO. The
axilla is staged as negative and will
be observed. The patient will be
offered cytotoxic chemotherapy,
then radiation to the ipsilateral
breast, and then tamoxifen.

References

1. Pendas S, Dauway E, Cox CE, et al.
Sentinel node biopsy and cytokeratin stain-
ing for the accurate staging of 478 breast
cancer patients. Am Surg. 1999;65:500-
506.

2. Turner RR, Ollila DW, Krasne DL, et
al. Histopathologic validation of the sentinel
lymph node hypothesis for breast carcino-
ma. Ann Surg. 1997;226:271-278.

3. Turner RR, Giuliano AE, Hoon DS, et
al.. Pathologic examination of sentinel
lymph node for breast carcinoma. World J
Surg. 2001;25:798-805.

4. Sabel MS, Zhang P, Barnwell JM, et al.
Accuracy of sentinel node biopsy in predict-
ing nodal status in patients with breast car-
cinoma. J Surg Oncol. 2001;77:243-246.

5. Jakub JW, Diaz NM, Ebert MD, et al.
Completion axillary lymph node dissection
minimizes the likelihood of false negatives
for patients with invasive breast carcinoma
and cytokeratin positive only sentinel lymph
nodes. Am J Surg. 2002;184:302-306.

6. Greene FL, ed. AJCC Cancer Stag-
ing Manual: American Joint Committee on
Cancer. 6th ed. New York, NY: Springer Ver-
lag; 2002.

7. Carter BA, Jensen RA, Simpson JF, et
al. Benign transport of breast epithelium
into axillary lymph nodes after biopsy. AmJ
Clin Pathol. 2000;113:259-265.

8. Ikomi F Hunt J,Hanna G, et al. Inter-
stitial fluid, plasma protein, colloid, and
leukocyte uptake into initial lymphatics. J
Appl Physiol. 1996;81:2060-2067.

9. Cady B. Selective management of

axilla in minimally invasive and early inva-
sive ductal carcinoma. In: Bland KiI,
Copeland EM, eds. The Breast: Comprehen-
sive Management of Benign and Malig-
nant Diseases. 2nd ed. Philadelphia, Pa: WB
Saunders Co; 1998.

10. Dessureault S, Soong SJ, Ross MI, et
al. Improved staging of node-negative
patients with intermediate to thick
melanomas (>1 mm) with the use of lym-
phatic mapping and sentinel lymph node
biopsy. Ann Surg Oncol. 2001;8:766-770.

11. Winer EP, Morrow M, Osborne CK, et
al. Cancer of the breast: malignant tumors
of the breast. In: DeVita VT, Hellman S,
Rosenburg SA, eds. Cancer: Principles and
Practice of Oncology. 6th ed. Philadelphia,
Pa: Lippincott Williams and Wilkins; 2001.

Cancer Control 413



