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SummaryAlthough littoral cell angiomas (LCAs) are phenotypically well characterized, the antibodies used
to support the diagnosis identify many other cells in the normal spleen, and some may be found in other an-
giomatous lesions. Based on a langerin/CD207+ LCA index case, langerin and other selected immunohis-
tochemical staining was performed on 10 LCAs, 20 other splenic angiomatous lesions, and 7 reactive lymph
nodes to further investigate the role of langerin as a diagnostic tool. Ninety percent (9/10) of LCAswere lan-
gerin positive, whereas only 1 (5%) of 20 other splenic vascular lesions was partially positive (P b .00001).
All LCAs were CD1a−, CD68+, CD34−, and CD8−; 20%were S100+, 70%CD21+, and 90% cyclin D1+.
Ultrastructural studies of one LCA did not show Birbeck-type granules in definite lining cells. Sinus lining
cells in 7 of 7 reactive lymph nodes showed partial langerin positivity, and 4 of 4 showed partial cyclin D1
positivity. In conclusion, langerin staining is an easily interpreted and highly sensitive and specific (sensitiv-
ity [0.90], specificity [0.95]) ancillary study to help distinguish LCA from other vascular tumors of the
spleen. Whether this represents cross-reactivity or true CD207 expression is uncertain, as other immunohis-
tochemical and ultrastructural studies do not support a Langerhans cell origin. The cyclin D1 staining seen in
most LCA would be consistent with their expression of other selected vascular and histiocytic markers. The
similar staining pattern in some lymph node sinus lining cells suggests a possible similar cell of origin, al-
though LCA of lymph nodes is not described.
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1. Introduction

Littoral cell angiomas (LCAs) are a histologically and
phenotypically distinctive splenic vascular neoplasm
thought to be derived from red pulp sinus lining cells,
which are also known as littoral cells [1,2]. LCAs need to
be distinguished from other splenic angiomatous lesions such
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as hemangiomas, angiosarcomas, and hamartomas. LCAs are
immunophenotypically characterized by coexpression of both
histiocyte-associated markers such as CD68 [1], CD163 [2,3],
and lysozyme [4] and a subset of endothelial markers such as
Fig. 1 LCA. A, The LCA is in the upper portion with uninvolved
spleen below (hematoxylin and eosin, original magnification ×4). B,
CD8 stains the normal sinus lining cells, but the lesional lining cells
are negative (×2). C, CD68 is positive in the lesional lining cells
and in background histiocytes (×20). D, Langerin highlights the
lesional sinus lining cells with a distinct appearance unlike that of
Langerhans cell histiocytosis. Otherwise, there are only a few positive
scattered dendritic cells (×20).
CD31 and von Willebrand factor (vWF) [1]. Positivity for
CD21 [5] and negativity for CD8 [2,6] and CD34 [2,6] are also
characteristic. The diagnosis of LCA sometimes may still be
challenging, in part because many of the positive immunohis-
tochemical markers are expressed in subsets of cells in normal
spleens, some are also expressed by other types of angioma-
tous lesions, and portions of normal spleen may be present
within LCA further complicating interpretation. As part of
the evaluation of histiocytic/dendritic cells in association with
a presumptive LCA, we unexpectedly found expression of lan-
gerin (CD207) in the lesional lining cells, a previously unre-
ported finding. Langerin is a C-type lectin with physiologic
expression limited predominantly to Langerhans cells in the
epidermis and stratified mucosal tissue [7] and to scattered
positive dendritic cells in the dermis [8,9], spleen, and thymus.
Positivity is used largely to help support the diagnosis of Lan-
gerhans cell neoplasms.

To assess the potential diagnostic utility of langerin in the
identification of LCA, determine whether other markers of
Langerhans cells would also be present, and correlate the find-
ings with other histiocytic/dendritic markers, we investigated a
series of LCAs and other splenic angiomatous lesions using a
panel of antibodies that help identify varied histiocytic, den-
dritic, and vascular neoplasms. Furthermore, based on a previ-
ous limited report of langerin staining in the sinus lining cells
of reactive lymph nodes [10], we also examined the pattern of
langerin staining in lymph node biopsies. The expression of
cyclin D1, which identifies subsets of histiocytes and endothe-
lial cells, was also investigated to further aid in the comparison
of LCA and lymph node sinus cells.
2. Materials and methods

The study was approved by the University of Pittsburgh In-
stitutional Review Board.

2.1. Case selection

The existing histologic sections and immunohistologic
stains from 30 splenic angiomatous lesions from 29 individ-
uals (28 splenectomies and 1 core biopsy) received from
2003 to 2018 were reviewed and the diagnoses confirmed.
Seven reactive lymph nodes from 7 individuals were also
identified.



Table LCA immunohistochemistry

Langerin (%) S100 (%) CD1a (%) CD34 (%) CD8 (%) CD68 (%) CD21 (%) CD35 a (%) Cyclin D1 (%)

Positive 90 20 0 0 0 100 70 66 90
Diffuse 40 b 0 0 0 0 60 0 22 0
Partial 50 20 0 0 0 40 70 44 88
a Only 9 of 10 cases were stained.
b One of the multiple lesions had partial staining.
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2.2. Immunohistochemical studies

Paraffin blocks were retrieved in all cases and stained for
langerin (CD207) (12D6, predilute; Cell Marque, Rocklin,
CA). All LCA cases were also stained with antibodies for
CD1a (EP3622, predilute; Ventana, Tuscon, AZ), S100 (dilu-
tion 1:500; Dako, Santa Clara, CA), cyclin D1 (SP4, dilution
1:100; Thermo Scientific, Pittsburgh, PA), CD34 (QBEnd/
10, predilute; Ventana), CD8 (C8/144B, dilution 1:40; Dako),
CD68 (KP-1, predilute; Ventana), CD21 (1F8, predilute; Ven-
tana), and 9 of 10 cases stained for CD35 (RLB25, predilute;
Cell Marque). All non-LCA cases were stained for CD34
and CD8. Selected other markers were used to better character-
ize lesions, when necessary. Other antibodies used included
Fig. 2 LCA and lymphangioma. A, Note the LCA on the left and a lymp
×2). B, The LCA shows strong staining for langerin, while the lymphangio
sions is hemosiderin. C, At higher magnification, the langerin staining of the
for langerin (×10).
vWF (dilution 1:500; Dako), CD31 (JC70A, dilution 1:40;
Dako), and D2-40 (D2-40, predilute; Ventana). The 7 reactive
lymph nodes were stained for langerin and 4 stained for cyclin
D1. All stains were performed using a Ventana Bench Mark
XT (Ventana) automated immunostainer. Stains were consid-
ered extensively positive if greater than 75% of cells of interest
showed expression and partially positive if at least 5% positive
cells were present, which were at least focally contiguous.

2.3. Electron microscopy

A small portion of tissue was deparaffinized from a paraffin
block from 1 LCA stepwise using xylene, decreasing concen-
trations of alcohol, then cacodylate buffer. The tissue was then
hangioma on the right (hematoxylin and eosin, original magnification
ma is negative (×2). The apparent staining in the area between the le-
lining cells is seen (×10). D, The lymphangioma, however, is negative
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fixed in Karnovsky fixative, postfixed in 1% osmium tetrox-
ide, embedded in Epon-Araldite, cut at 900 Å, and analyzed
on Tecnai Spirit Electron Microscope (Hillsboro, OR) looking
for Birbeck granules in lesional cells.
3. Results

Patients ranged in age from 18 to 91 years (median, 65
years), with 12 men and 17 women. The angiomatous lesions
included 10 LCAs, 14 hemangiomas, 2 lymphangiomas, 1
Fig. 3 LCA. A and B, LCA at low and higher magnification (hematoxyli
merous endothelial cells (×4). D, However, at higher magnification, the act
sion at low magnification (E, ×4), and at higher magnification, it clearly sta
sclerosing angiomatoid nodular transformation, 1 hamartoma,
and 2 angiomatous lesions, not further classifiable. The pa-
tients with LCA had undergone splenectomy for immune
thrombocytopenia (2 cases), lesions found on imaging (5
cases), splenomegaly with pancytopenia (1 case), splenomeg-
aly with associated splenic marginal zone lymphoma (1 case),
and involvement by perinephric abscess (1 case, the spleen
also associated with lymphangioma). Patients with other angi-
omatous lesions had splenectomies/biopsies performed for le-
sions found on imaging (9 cases), splenomegaly with or
without cytopenias (5 cases), trauma/bleeding (4 cases), and
spleen mottling seen intraoperatively during malignant colon
n and eosin, original magnifications ×4 and ×40). C, CD34 stains nu-
ual lesional lining cells are negative (×40). Langerin highlights the le-
ins lesional lining cells (F, ×40).



47Langerin identifies littoral cell angiomas
resection (1 case). One of the non-LCA angiomatous lesions
was associated with chronic lymphocytic leukemia, and 6
were associated with synchronous solid malignancies (4 renal
cell carcinoma, 1 invasive ductal carcinoma of the breast, and
1 colon adenocarcinoma).

3.1. Langerin and other immunohistochemical
findings

Nine of 10 LCA cases had diffuse (4) or partial (5) langerin-
positive lining cells (Fig. 1, Table), whereas only 1 of 20 other
angiomatous lesions (a somewhat unusual hemangioma; data
not shown) had partial langerin staining. Very few scattered
langerin-positive cells were present in the background red pulp
of most cases. One spleen showed both a langerin-positive
LCA and a langerin-negative lymphangioma (Fig. 2). LCAs
were all positive for CD68 and negative for CD34, CD8, and
CD1a. However, interpretation of the langerin was often easier
than with CD68, CD34, and CD8 because of staining of non-
lesional cells with these latter markers, sometimes even within
the LCA (Fig. 3). Cyclin D1 was positive in 90%, CD21 in
70%, and S100 in 20% of the LCAs.
Fig. 4 Reactive lymph node. A, The normal architecture of the
lymph node is intact with open sinuses (hematoxylin and eosin, orig-
inal magnification ×10). B, The langerin stain highlights sinus lining
cells and single scattered paracortical cells consistent with Langer-
hans cells (×10).
All 7 reactive lymph nodes demonstrated partial langerin-
positive sinus lining cells, and all 4 lymph nodes tested had
partial cyclin D1-positive sinus lining cells (Fig. 4).

3.2. Ultrastructural findings

Electron microscopy performed on 1 LCA case showed
rare cytoplasmic Birbeck-type granules in a single cell; how-
ever, it was not clearly one of the LCA lining cells. It may rep-
resent a reactive dendritic cell.
4. Discussion

LCAs are angiomatous lesions that are found exclusively in
the spleen and are often variably sized and multiple. They are
benign and usually discovered incidentally, but must be distin-
guished from other angiomatous lesions that may be more
widely disseminated such as hemangiomas and hemangioen-
dotheliomas or even overtly malignant such as angiosarcomas.

Splenic littoral cells, also known as sinus lining cells, line
the red pulp splenic sinuses and have hybrid immunophenoty-
pic features overlapping those of macrophages and endothelial
cells. Ogembo et al [3] proposed a gatekeeper function of litto-
ral cells that integrates features of endothelial, macrophage/
dendritic, and smooth muscle cells. According to their model,
littoral cells admit or deny red cells, leukocytes and other cells
re-access back to the systemic circulation from the red pulp
based on their profile of surface ligand expression.

LCAs are thought to be derived from littoral cells based on
shared expression of lysozyme, HLA class II, NSE, CD31,
Duffy antigen/chemokine receptor (DARC, CD234, gp-Fy),
and signal regulatory protein α [3,4]. However, in contrast to
normal littoral cells, LCAs are characterized by the expression
of selected histiocytic (CD68, CD163) and dendritic (CD21)
cell markers, whereas they lack CD8 and formin homology 2
domain containing 1 expression [3]. The cases studied here
had typical CD68 positivity and CD34 and CD8 negativity.
CD21 expression found here in 70% of LCA is a complement
receptor found predominantly on B cells and follicular den-
dritic cells. It has been reported, however, to also be expressed
in 10% to 84% of LCAs, and its precise significance is uncer-
tain [5,11,12].

In addition to their distinctive morphologic appearance,
LCAs are immunophenotypically distinct from other splenic
vascular tumors, with a unique CD68/CD163-positive,
CD21–frequently positive, CD8-negative, CD34-negative im-
munohistochemical profile. Nonetheless, LCA sometimes
may be challenging to diagnose both because of frequent stain-
ing of nonneoplastic background elements that can even be
within the LCA lesions and because of occasional partially
shared phenotypic features with other types of vascular le-
sions. CD68 interpretation is complicated by the abundant
background histiocytes typically present in the splenic red
pulp. CD21 is also expressed in follicular dendritic meshworks
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and subsets of B cells present in the spleen. CD8 negativity
distinguishes LCA from normal splenic sinuses, but entrap-
ment of nonneoplastic sinuses within the lesion can obscure
interpretation. Although absence of CD34 expression helps
distinguish LCA from many other angiomatous lesions,
CD34 is also negative in splenic hamartomas and prominent
CD34-positive vascular channels can be present within LCA.
For all these reasons, it is of great practical value that the pre-
viously undescribed langerin expression in most LCA is a
highly sensitive (0.90) and specific (0.95) immunohistochem-
ical finding in the distinction of LCA from other angiomatous
lesions of the spleen. Moreover, langerin staining, even when
partial, was distinct and well defined within the lining cells,
with very little staining of other cells in the spleen, making it
more easily interpretable in most cases than the other markers
commonly used in the diagnosis of LCA. The one non-LCA
angiomatous lesion in our cohort with some langerin positivity
shared some other features with LCA (vWF+, CD34 not
clearly positive), although the lining cells were mostly very
flattened.

Whether the langerin positivity reflects specific staining or
some type of cross-reactivity with another C-type lectin or
other antigen remains uncertain. The LCA cells did not show
other immunophenotypic characteristics of Langerhans cells,
being negative for CD1a and positive for S100 in only 2 cases,
but whether there might be langerin expression in a non–Lan-
gerhans cell, although unlikely, is not established. Reported
expression of S100 in LCA has been variable, and the explana-
tion for its presence is uncertain [1,5,12]. S100 is a protein,
found in interdigitating reticulum cells, Langerhans cells, and
many other cell types, that performs numerous functions in
macrophages and dendritic cells including important roles in
cell growth, differentiation, and inflammatory response [13].
The lack of a Langerhans cell origin for the LCA is further
confirmed from the limited ultrastructural studies that did not
show Birbeck granules in definite lesional cells in the case re-
ported here, and they have not been described in previous ul-
trastructural studies of LCA [14,15].

In addition to langerin, we report for the first time that LCA
lining cells are cyclin D1 positive in many cases, similar to the
staining pattern in many normal lymph node sinus lining cells.
Cyclin D1 acts mainly as cell cycle regulator in a number of
cell types but has also been suggested to play a key role in ac-
tivation of macrophages as a mediator of interferon-γ signal-
ing [16,17]. It is of interest that cyclin D1, like langerin, is
positive in LCA but not in normal splenic littoral cells.

Given that many of the previously reported up-regulated
markers specific to LCA versus normal littoral cells, such as
CD163, CD21, and S100 (subset) play roles in immune medi-
ation [3,18], it is of interest that langerin and cyclin D1 also
have been associated with immune response. If langerin posi-
tivity in our study reflects true expression of langerin or some
other C-type lectin or immune receptor, langerin and cyclin D1
could represent additional manifestations of immune dysregu-
lation. Prior reports have noted an association between LCA
and autoimmune disease [19,20] and malignancy [2], with a
postulated explanation being LCA-associated immune dysreg-
ulation [19].

Staining for both langerin and cyclin D1was also present in
lymph node sinus lining cells, both of which have been previ-
ously reported [10,21]. Chikwava and Jaffe [10] reported dis-
tinctive langerin positivity in lymph node sinus lining cells in
reactive lymph nodes using the same 12D6 clone used here
and in the absence of CD1a expression, as well as in hepatic
sinusoids. This langerin staining, which can be quite pro-
nounced, is important to recognize so that it is not confused
with Langerhans cell histiocytosis, which is a sinus-based pro-
liferation. Cyclin D1 expression has previously been described
in the sinus lining cells of reactive lymph nodes [21]. Despite
both LCA and normal lymph node (but not splenic) sinus lin-
ing cells being both langerin and cyclin D1 positive, whether
they are related in some way to each other remains to be
determined.
5. Conclusions

Although the precise explanation for the langerin staining
patterns reported here remains uncertain, it is an easily inter-
preted, very sensitive, and specific stain for LCA in the context
of angiomatous lesions in the spleen, even if there are excep-
tions. Together with cyclin D1, it is a finding also shared with
a subset of normal lymph node sinus lining cells.
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