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Summary

Secondary neoplastic lesions in lymph nodes are predominantly metastases from solid
tumors, whereas primary lymph node hemangiomas are exceptionally uncommon, with
only 24 well-documented cases in the literature. Histologically, they are characterized by
endothelial cells that may appear flattened or enlarged, with variable vascular density, and
the presence of stromal elements. Notably, the concurrent presence of a primary heman-
gioma and a metastasis from breast cancer — the latter being the most prevalent second-
ary lesion in axillary lymph nodes — represents an unprecedented observation. The unique
case presented herein underscores the exceptional rarity of primary lymph node heman-
giomas and demonstrates for the first time their possible coexistence with breast cancer
metastasis within the same axillary lymph node. In sharing and discussing this case study,
we pay homage to Professor Juan Rosai, whose work in redefining rare and complex diag-
noses continues to enlighten our understanding of lymph node vascular lesions.
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Introduction

Hemangioma of the lymph node is an uncommon vascular tumor mostly
observed as secondary lesions, arising from contiguous infiltration of
an extranodal hemangioma ' 2. In comparison to their secondary coun-
terparts, primary lymph node hemangiomas are even more exceptional
occurrences, with only 24 cases documented in the literature since the
first description by Gupta in 1964, as shown in Table | 34, Their rarity
bestows upon the diagnosis a remarkable complexity, underscored by
the illustrative case presented by Goldstein and Bartal in 1985 6. Initially
designated as an intranodal hemangioendothelioma, this case under-
went reclassification by Professor Juan Rosai and colleagues in 1994 2.
This reevaluation followed their 1992 case series, which still stands as
the only existing collection of lymph node hemangioma cases in the lit-
erature to date '3. Within this work, the authors also undertook the reclas-
sification of a lymph node exhibiting “hypervascularity; a finding initially
reported by Lott and Davies in 1983 . This reclassified case marked
a significant milestone, as it represents the first instance of a solitary
lymph node hemangioma supported by sufficiently high-quality images.
Hemangiomas found within lymph nodes typically show well-defined bor-
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ders and are concentrated around the hilum or medulla
of the lymph node. The unaffected parenchyma of the
lymph node remains intact and might display slight fol-
licular hyperplasia. This type of lesion is composed of
benign single-layered and flat endothelial cells, except
in the case of epithelioid hemangiomas where the en-
dothelial cells tend to be plump. The vascular channels
within hemangiomas can either be empty or filled with
blood, while their stroma might range from edematous
to fibrotic. These tumors can be categorized as capil-
lary, cavernous, or mixed . Capillary-type neoplasms
manifest as a cluster of small blood vessels, resembling
a pyogenic granuloma or canonical granulation tissue.
On the other hand, cavernous hemangiomas consist of
larger, irregular spaces filled with erythrocytes and oc-
casional partially organized thrombi. Endothelial cells
of hemangiomas exhibit immunoreactivity for vascu-
lar markers like CD31, CD34, Wilms tumor 1 (WT1),
ETS-related gene (ERG), Friend leukemia integration
1 (FLI1), and factor Vlll-related antigen (aka von Wil-
lebrand Factor).

Previous observations of carcinoma coexisting with-
in extranodal hemangiomas have been reported .
However, a critical void in our current understanding
revolves around the possible coexistence of heman-
giomas and synchronous metastases from solid tu-

mors within a single lymph node. This gap signifies an
absence of comprehensive insights into the mecha-
nisms, underlying factors, and potential interactions
that underpin the concurrent presence of these two
distinct entities within the same anatomical site. Here,
we present a unique case of primary lymph node hem-
angioma identified in an axillary lymph node alongside
synchronous metastasis from breast cancer.

Case report

A 47-year-old woman was diagnosed with moderate-
ly differentiated invasive breast cancer of non-special
type (ductal) with clinically positive ipsilateral axillary
lymph nodes. No neoadjuvant chemo/radiotherapy in-
terventions were undertaken, and the patient under-
went total mastectomy with lymphadenectomy. The
tumor was situated in the superior-exterior quadrant
of the left breast, measuring 9.5 cm in its largest di-
mension, and exhibited a hormone receptor (HR)+/
HER2-negative phenotype.

Histopathological analysis of the axillary lymph nodes
confirmed carcinoma metastasis in four level | lymph
nodes and one level Il lymph node. Interestingly, within
the metastatic level Il lymph node, a distinct, well-de-
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Figure 1. Primary solitary hemangioma and breast cancer metastasis coexist in a single axillary lymph node. Representative
micrographs showing the thin-walled capillary hemangioma (star) occupying approximately 50% of the lymph node paren-
chyma along with multiple metastatic deposits from breast cancer (arrows) and neoplastic emboli inside of non-neoplastic
lymph vessels, as also demonstrated by cytokeratin staining (A, hematoxylin and eosin, original magnification, 50x; and
insets, hematoxylin, and eosin and original magnification, pan-cytokeratin, 200x). At the immunohistochemical analysis, the
lesion was positive for both CD31 (B, original magnification, 50x) and CD34 (C, original magnification, 50x), while D2-40 (aka

podoplanin) was negative (D, original magnification, 50x).
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fined vascular proliferation was observed, measuring
0.4 cm in its largest dimension (Fig. 1). Morphological-
ly, this lesion was characterized by an abundance of
small-caliber, thin-walled capillaries that seamlessly
replaced part of the lymph node parenchyma, echo-
ing the morphology of capillary hemangioma. These
vessels were lined by single-layered plump endothe-
lial cells devoid of atypia. Immunohistochemical anal-
ysis revealed CD31 and CD34 positivity, while D2-40
was notably absent. The stromal composition of the
periphery of the lesion was modestly fibrous with
scarce neutrophilic infiltration. The metastatic depos-
its of breast cancer were constituted by multiple intra-
parenchymal and subcapsular foci, alongside a few
metastatic emboli within subcapsular vessels (Fig. 1).

Discussion

To our knowledge, this is the first observation of two
distinct neoplastic conditions of this nature (i.e. breast
cancer metastasis and primary hemangioma) within
the same lymph node. This finding raises several im-
portant considerations. Firstly, it further confirms the
significance of thorough histopathological evaluation
when assessing lymph nodes, particularly in the con-
text of malignancies '°2°, Furthermore, this case illus-
trates the importance of acknowledging the possibility
of multiple concurrent neoplastic conditions from dif-
ferent lineages while examining lymph nodes. The re-
lationship between primary lymph node hemangioma
and metastatic breast cancer remains unclear, hint-
ing that their co-occurrence might be a coincidence.
This case stimulates discussions on the rarity of
lymph node hemangioma and the importance of me-
ticulously recording such cases in the literature to im-
prove our knowledge on their histopathology. Notably,
there exists a prior instance where Karaosmanoglu
and co-authors reported encountering a hemangioma
within an intrapancreatic lymph node 2'. However, a
thorough examination of the iconography presented in
the manuscript favors the interpretation of the lesion
as an arteriovenous malformation. As more instances
of lymph node hemangiomas are documented and
incorporated into the medical literature, a more com-
plete comprehension and description of these lesions
should naturally evolve.

Other important considerations are related to the
comprehensive evaluation of lymph nodes, the ra-
re coexistence of different neoplastic conditions, the
uncertain relationship between primary lymph node
hemangioma and breast cancer metastasis, and di-
agnostic complexities. An area that remains to be ad-
dressed revolves around the possible biological inter-

play between hemangiomas and metastatic solid tu-
mors within a single lymph node. Attracting questions
include the underlying mechanisms that facilitate such
a juxtaposition, the potential interdependencies be-
tween these entities, and the broader implications for
diagnostic accuracy in the clinical practice. One pos-
sible biological linkage could involve the tumor-asso-
ciated inflammasome, which may activate angiogene-
sis-related pathways 22. In addition, oncogenes activa-
tion is known to trigger the ‘angiogenic switch’ through
the upregulation of angiogenic growth factors 2. In this
context, the tumor necrosis factor-alpha (TNFa) and
vascular endothelial growth factor-C (VEGF-C) might
play a part 924,

Epilogue

In our short journey through the fascinating field of
lymph node hemangiomas and their diagnostic intri-
cacies, we remain indebted to the pioneering contri-
butions of Professor Juan Rosai to the topic of rare
vascular proliferations and histopathology at large 2526,
The importance of delineating these rare entities is not
confined to a mere academic curiosity but it carries
direct implications for our daily practice as patholo-
gists. In this context, Juan Rosai’s Collection of Surgi-
cal Pathology Seminars is still an invaluable resource,

Figure 2. Captured moments of Juan Rosai (1940-2020)
engaging with aspiring pathologists who participated in his
weekly histological teaching sessions in Milan, ltaly. The im-
ages feature three of the authors of this study (Nicola Fusco,
Elena Guerini Rocco, and Fabio Pagni) during their tenure as
pathology fellows, standing alongside the esteemed schol-
ar. These photographs epitomize Juan Rosai’s dedication
to nurturing the future generation of pathologists (Photo-
graphs taken in Milan, 2012 circa).
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Table 1. Comprehensive overview of the 24 firmly established solitary primary lymph node hemangiomas available in the
literature, alongside the present case. The cases are presented as either individual case reports or as part of the Prof. Juan
Rosai case series (ref. 14). Cases of hemangiomatosis involving multiple anatomical sites, cases of contiguity infiltration from
a non-lymph node primary hemangioma, publications in journals without rigorous peer-review standards (https://beallslist.
net/, accessed in August 2023), works not published in English, or displaying dubious/low-quality iconography have been

omitted from the present analysis.

Site of the

Size Reason for primary

Authors Year Gender Age lymph node Histology (mm) surgery Reference
Ilvanova et al. 2023 Female 47 Axillary Capillary 4 Breast cancer Present
case
Varugherese & Raji 2021 Female 67 Axillary Capillary 20 Mass 4
Collins & Di Giuseppe | 2019 Male 76 Axillary Capillary 52 T-cell lymphoma 5
Tessieras et al. 2019 Female 44 Axillary Mixed 39 Mass 6
Sarris et al. 2018 Female 68 Axillary Capillary < 102 Breast cancer 7
Terada 2013 Female 59 lliac Mixed 3 Endometrial cancer 8
Goto et al. 2011 Male 73 Hilar Mixed <102 Lung cancer 9
Pagni & Di Bella 2010 Female 68° lliac Mixed 50 Endometrial cancer 10
Reich et al. 2000 Female 11 Waldeyer ring Mixed 17 Lipoma 1
Dellacha et al. 1999 Female 64 lliac Mixed 3 Ovarian cancer 12
Chan et al. 1992 Female 75 Axillary Mixed 5 Breast cancer 13
Female 61 lliac Mixed 3 Endometrial cancer
Male Ad Supraclavicular Mixed 8 Mass
Female 74 Axillary Mixed 3 Breast cancer
Female 38 Axillary Mixed 2 Breast cancer
Female 21 Cervical Lobular 14 Mass
(submental) capillary
Male 14 Cervical Lobular 20 Mass
(submental) capillary
Female 51 Inguinal Lobular 10 Mass
capillary
Unknown 30 Inguinal Cellular 15 Mass
Male 38 Cervical Cellular 10 Mass
Male 20 Cervical Cellular 20 Mass
Har-El 1990 Female 17 Cervical Mixed 35 Mass 14
Kasznica et al. 1989 Male 4 Inguinal n/a n/a Mass 15
Goldstein & Bartal 1985 Male 52 Cervical Cellular 20 Salivary gland tumor 16¢
Lott & Davies 1983 Female 53 Axillary Mixed 5 Breast cancer 17¢c

Legend: 2, size details not explicitly provided in the original manuscript but estimated through manual measurement of published figures by the Authors
of this study; °, supplementary information gathered by the original Authors (also co-Authors of this study) specifically for the present research and not
included in the initial publication; ¢, reclassified as hemangioma by Prof. Juan Rosai; Ad, adult (specific age information absent in the original manuscript

and not derivable from published data); n/a data not available.

which is freely available to the pathology community
at https://www.rosaicollection.org/. This comprehen-
sive database of digital histological images, spanning
decades of insights, is a testament to his enduring
commitment to pathologists, pathology residents, and
young medical students (Fig. 2).
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