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Intranodal Papillary Epithelial Proliferations

A Local Process With a Spectrum of Morphologies and Frequent
Association With Papillomas in the Breast
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Abstract: Lymph nodes, particularly those draining in major
anatomic sites like axilla, pelvis, and neck are potential sites for
the occasional presence of ectopic tissue, usually representative
of the organ being drained. Owing to the uncertainty sur-
rounding the processes causing such findings, and particularly in
the setting of lymph node dissection and sampling for cancer
staging, intranodal epithelial inclusions, rare as they may be,
might be fertile soil for overdiagnosis of metastatic disease. In-
tranodal papillary inclusions are particularly problematic and
challenging because of their complex architecture that may
easily mimic a metastasis. From the files of the Breast Con-
sultation Service, Department of Pathology at the Vanderbilt
University Medical Center in Nashville, we identified 6 cases in
which histopathologic examination of axillary lymph nodes re-
vealed intranodal papillary inclusions (papillary epithelial pro-
liferations). One case showed atypical ductal hyperplasia, 1
showed low-grade ductal carcinoma in situ, and 1 showed usual
ductal hyperplasia. The corresponding breast lesions were pap-
illomas in 5 of 6 cases, 2 of which displayed atypical ductal
hyperplasia, whereas 3 showed low-grade ductal carcinoma
in situ. One case showed intermediate-grade invasive ductal
carcinoma, and the associated intranodal papilloma lacked
atypia. Our findings suggest that intranodal papillary pro-
liferations are often, although not exclusively, associated with
papillary and noninvasive breast neoplasms, hence highlighting
the origin of these intranodal lesions as independent de novo
nodal processes rather than metastatic deposits.
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Intranodal inclusions are a peculiar and rare finding in
otherwise unremarkable lymph nodes.! They frequently
represent a point of contention as to how they develop and
what they truly represent in the spectrum of benign and
malignant proliferations.>® Expectedly, intranodal in-
clusions are most commonly identified in lymph nodes of
major anatomic draining sites such as the axilla, pelvis, and
neck. Whether of breast, thyroid, salivary gland, neural
crest, or Mullerian origin, they essentially represent the
anatomic site they neighbor and/or drain.>>’!3 Not only
have epithelial inclusions been frequently incriminated as
mimics of metastatic carcinoma,®! but they have also been
implicated in the in situ development of neoplastic epithelial
proliferations, such as borderline ovarian tumors within
pelvic nodes'>!¢ and ductal carcinoma in situ (DCIS) in
axillary lymph nodes.!”1?

Inclusions seen specifically in the axilla have been
reported to manifest a range of morphologies varying
from nonepithelial clusters of benign nevus cells,>!'! to
bland squamous-lined cysts, to benign-appearing mam-
mary ductular elements,?*23 with only isolated reports of
evolution to DCIS'"!® and bona fide invasive carcino-
ma.?*25 Reports of fibroepithelial papillary lesions with-
out atypia within axillary lymph nodes have been
described on rare occasions among other less complex
axillary nodal inclusions,?>23-26.27 a5 have ones with any
degree of atypical hyperplasia.'®

In this study, we describe the morphologic spectrum
of a series of intranodal papillary epithelial proliferations
(IPEPs) from a high-volume breast consultation service
and correlate them with their associated breast resection
specimens. We thus illustrate that intranodal papillary
proliferations, even when atypical, should not be regarded
as definitive metastatic foci. This is especially pertinent
when the concurrent breast lesion is noninvasive while
morphologically identical or invasive while morphologi-
cally distinct.
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MATERIALS AND METHODS

From the files of the Breast Consultation Service,
Department of Pathology at the Vanderbilt University
Medical Center in Nashville, 11 cases were identified after
a keyword search for intranodal inclusion. Of these,
4 cases were excluded owing to the lack of papillary ar-
chitecture. One case, despite displaying papillary archi-
tecture, was also excluded because the concomitant breast
lesion was morphologically consistent with an encapsu-
lated papillary carcinoma, and metastatic disease could
not be ruled out. The remaining 6 cases were included in
the analysis. Hematoxylin and eosin-stained sections from
all cases were reviewed to confirm the diagnosis. IPEP
was defined as an epithelial proliferation of any size that
is supported by branching fibrovascular cores containing
epithelial and myoepithelial cells. Florid hyperplasia and
squamous metaplasia were permitted in the IPEP. Atyp-
ical ductal hyperplasia (ADH) was also 2permitted and
defined according to the criteria of Page.?* Lesions with
ADH exhibited a proliferation of monotonous cells
with complex architecture, including solid, cribriform,
and micropapillary patterns; these changes were confined
to an area measuring <3mm in greatest dimension.
Low-grade DCIS was diagnosed when the monotonous
proliferation exceeded 3 mm in greatest dimension. Rep-
resentative slides of each case’s corresponding breast ex-
cision were also available for review and diagnostic
confirmation. The same diagnostic criteria were used in
both the lymph node and the breast. Clinical and follow-
up information was sought and included as available.

RESULTS

Five female patients and 1 male patient fulfilled the
inclusion criteria. The mean age was 65 years. All cases
had 1 axillary lymph node available for review. The ra-
tionale behind performing axillary lymph node biopsies in
cases with noninvasive breast lesions could not be ascer-
tained. Case 6 had a full axillary dissection with the re-
maining nodes reported as negative (not reviewed). IPEPs
were histologically characterized by multiple branching
papillae lined by a layer of epithelial cells and a layer of
myoepithelial cells. The luminal epithelium was cuboidal
or columnar (Fig. 1). Four of 5 female patients had
completely benign IPEPs. In case #4, the lesion showed
areas of epithelial proliferation with a uniform cell pop-
ulation, fulfilling criteria for ADH. One IPEP (case #5),
showed proliferation of bland epithelial cells with mild
variation in size and shape and no hyperchromasia. Sec-
ondary spaces were present, also exhibiting diverse non-
rigid profiles. These features were diagnostic of florid
hyperplasia. Squamous metaplasia, a relatively common
finding in papillomas of the breast, was also present in
case #5. Four female patients had concomitant breast
papillomas, and 1 of these (case #6) also had ipsilateral
intermediate-grade invasive mammary carcinoma of no
special type. The male patient had an IPEP involved by
DCIS along with a history of a breast papilloma involved
by DCIS arising in gynecomastia, 1 year prior. Except for
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vascular cores, myoepithelial cells, and columnar cells (high-
power image, case #3).

areas involved by ADH/DCIS, the mammary and nodal
papillomas in these patients showed defining features of
benignity including bland, normally polarized epithelial
cells lining fibrovascular cores and the occasional pres-
ence of a myoepithelial cell layer. Histologic findings are
summarized in Table 1, and images from all IPEPs and
most corresponding breast lesions are shown in Figures 2
and 3. Follow-up information was available on 3 patients
(cases #1, #3, and #5), varying from 4 months to 4 years
and 3 months. None of these patients had recurrent dis-
ease or distant metastasis.

DISCUSSION

Lymph nodes in the axilla and several other body
sites are known to represent occasional locales for ec-
topic, usually benign, epithelial elements. Much of the
confusion generated by such occurrences is due in large
part to the fact that ectopic epithelial structures are often
encountered at the time of node dissection and sampling
for cancer staging, and their presence in the un-
characteristic dwelling of a lymph node always carries the
potential of overdiagnosing metastatic disease in a non-
malignant lymph node.?23%3! Fortunately, as clearly in-
dicated by their designation, most of these inclusions have
completely benign histology and should be recognized
and diagnosed as such. In the axilla, the distinction can
become more challenging, especially when the actual in-
clusion is morphologically complex or becomes the bed
for a neoplastic epithelial proliferation, as illustrated in
the cases above.

The pathobiology of how intranodal epithelial in-
clusions occur remains speculative. Although not always
present, a history of prior instrumentation brings forth
the possibility of mechanically displaced epithelial ele-
ments and their subsequent establishment in the nodal
environment as initially suggested by Carter et al’? and
subsequently by Bleiweiss and colleagues.’*3* In the
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TABLE 1. Histologic Findings in Lymph Node and Corresponding Breast

Case # Age Sex Lymph Node Breast
1 81 Male Papilloma with LGDCIS Papilloma with LGDCIS
52 Female Papilloma Clustered micropapillomas with foci of
ADH and LGDCIS
3 76 Female Papilloma Papilloma with LGDCIS
4 73 Female Papilloma with ADH Papilloma with ADH
5 57 Female Papilloma with FH and Multiple micropapillomas with FH and ADH
squamous metaplasia
6 52 Female Papilloma IDC, grade 2, 0.9 cm, associated with IGDCIS

FH indicates florid hyperplasia; IDC, invasive ductal carcinoma; IGDCIS, intermediate-grade DCIS; LGDCIS, low-grade DCIS.

absence of such a history, however, it would be arduous
to explain how benign mammary glands would gain ac-
cess to lymphatic channels, although their all too com-
mon localization to the nodal capsular and subcapsular
regions?? would still speak in favor of a lymphatic route
of transport. The more generally accepted theory is one of
embryonic maldevelopment and entrapment of mammary
epithelium within the nodal tissue, although it would be
reasonable to assume that not a single underlying mech-
anism would suffice to provide an explanation for all the
morphologically and clinicopathologically distinct cases
encountered by the authors of this manuscript and pre-
viously reported in the literature.

Whether embryologically entrapped, or subsequently
displaced and established in the lymph node, epithelial in-
clusions seem amenable to neoplastic progression similarly
to their intramammary counterparts. This has been mostly
demonstrated in nonaxillary lymphatic chains such as in the
pelvic and retroperitoneal regions where ovarian epithelial
inclusions and borderline and malignant tumors of the
ovary have been shown to coexist.!>!%3> In the axilla,
however, neoplastic progression of benign inclusions has
been postulated and so far only anecdotally reported as
DCIS and invasive carcinoma.

Distinguishing inclusions that harbor atypia from
metastatic deposits, although ultimately possible, remains
problematic and, in our view, is best resolved through a
careful examination of histomorphologic characteristics
essentially on hematoxylin and eosin sections. In all of
our 6 cases, the intranodal inclusions, whether with or
without atypia, maintained at least partially the basic
architecture and organization seen in benign and non-
invasive papillary lesions of the breast. These are man-
ifested by normally polarized epithelial cells along thick
fibrovascular cores, with an often conspicuous myo-
epithelial cell layer, and occasional superimposed stand-
ard patterns of ADH and DCIS. The only malignant
mammary lesions that maintain this distinctive papillary
architecture are the so-called intracystic (encysted/en-
capsulated) papillary carcinomas. Such lesions, despite
the controversy surrounding whether they represent
invasive or in situ neoplasms, rarely metastasize, and
when they do, the metastatic foci usually do not retain
a papillary architecture but one that is indistinguishable
from mammary carcinomas of no special type (duc-
tal).2%-3638  Because isolated instances of metastasis
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and chest wall invasion retaining the primary lesion’s
papillary configuration have been documented by Rakha
et al’® in their comprehensive study, atypical IPEPs that
were associated with an encapsulated papillary carcinoma
in the breast were excluded from our case series.

The use of immunohistochemical stains for my-
oepithelial cells, to establish the benignity of these inclusions,
has been advocated and may be useful when positive.?
However, epithelial inclusions are not consistently positive
for myoepithelial markers, in our experience and as shown
by Jakowsky and Suster,*? and their absence, especially in
the presence of atypia, is likely to sway the observer toward a
malignant diagnosis. Hence, performing these stains, if at all
useful, should only be an adjunct to the overall morphology
of the inclusion and should only be interpreted as con-
firmatory when positive. This conservative, morphology-
oriented approach was also adopted by Fellegara et al.2?

The occurrence of atypia in both the breast and the
intranodal inclusion, however puzzling, may stem from
similar genetic characteristics in mammary lobular units
and the supposed embryologically entrapped epithelial
elements in the axillary lymph node. In addition, the
remarkable association between the true papillary nature of
the nodal inclusions and their respective intramammary
lesions (5 of 6 cases) fulfills the expectation of may be
hypothetically explained by the multifocality frequently
associated with peripheral intraductal papillomas and
micropapillomas of the breast. It also supports the suppo-
sition that the intranodal localization of a micropapilloma
is either secondary to embryologic maldevelopment or
possibly no more than a serendipitous association in the
overlapping soft tissues of the axilla and axillary tail tissue
of the breast. The frequent association of atypia and
carcinoma in situ with multiple micropapillomas may also
provide an explanation as to the development of atypia
in the lymph node-bound papilloma, assuming these
morphologically similar processes are governed by the same
underlying genetic predisposition.*!

We should also emphasize that the absence of an
invasive tumor in the well-sampled breast (5 of 6 cases)
should markedly reduce the likelihood of the intranodal
lesion being a metastasis, especially when its pattern is not
definitively malignant and despite the fact that the liter-
ature is not devoid of reports in which nodal metastases
are present in the absence of a clinically apparent primary
lesion (so-called occult carcinomas).
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FIGURE 2. A, Case 1: IPEP with DCIS. B, Case 1: Large duct papilloma with DCIS. C, Case 2: IPEP. D, Case 2: Micropapillomas
with ADH and DCIS. E, Case 3: IPEP. F, Case 3: Papilloma with LGDCIS. LGDCIS indicates low-grade DCIS.

Although the small number of patients and rela-
tively short follow-up do not amount to much statistical
significance, the lack of subsequent adverse events is also
supportive of the nonmetastatic nature of this process.
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In conclusion, we have described the histologic findings
in 6 cases of intranodal papillary inclusions and their asso-
ciated breast lesions. Our findings primarily highlight the
possible occurrence of a range of proliferative, benign, and
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FIGURE 3. A, Case 4: IPEP with ADH (inset highlights the rigid micropapillae and evenly spaced cells of ADH). B, Case 5: IPEP with
FH. C, Case 6: IPEP. D, Case 6: IGIDC with IGDCIS. FH indicates florid hyperplasia; IGIDC, intermediate-grade invasive ductal

carcinoma; IGDCIS, intermediate-grade DCIS.

atypical papillary proliferations as a particular phenotype of
axillary lymph node inclusions. More importantly, they
emphasize the concept that epithelial atypia in a lymph node
should not necessarily be equated with metastatic disease,
even when associated with atypical lesions in the breast
proper.
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