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Abstract

Interdigitating dendritic cell sarcoma (IDCS) is a rare tumor that arises from
classical dendritic cells within the bone marrow. Typically, it is observed subsequent
to the development of low-grade B-cell lymphoma. However, there has been only
one documented case following T-acute lymphoblastic leukemia/lymphoblastic
lymphoma (T-ALL/LBL). The presence of these synchronous tumors with a
clonal relationship, indicating a potential transdifferentiation of the tumor. We
report a case of concurrent IDCS and T-ALL/LBL. A middle-aged male presented
with painful cervical node enlargement. Biopsy revealed parafollicular proliferation
of pleomorphic epithelioid cells expressing S100. Immunohistochemistry
excluded alternative dendritic cell tumors and melanoma, confirming IDCS
diagnosis. Four months post-treatment, generalized lymphadenopathy emerged,
revealing small immature T cells clustering amidst IDCS cells in both lymph nodes
and bone marrow. Genetic analysis identified NRAS mutation in IDCS but not in
T-ALL/LBL, whereas TCR gene rearrangement was detected in T-ALL/LBL but
absent in IDCS. Unfortunately, we lack conclusive evidence regarding the clonal
relationship or transdifferentiation between these two tumors. They could be
unrelated and incidentally develop at the same time.
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nterdigitating dendritic cell sarcoma (IDCS) is an extremely rare malignant
Ihistiocytic neoplasm.! Only 100 cases have been documented in English

literature over past 35 years (1978-2012).?

The pathogenesis of IDCS remains unknown. Usually, interdigitating
dendritic cells (IDCs) are found in the thymus, spleen, and lymph nodes and
originate from classic or myeloid dendritic cells (cDCs).? The prognosis is
grim, with a median survival of approximately 9 months.? Currently, there is
no established standard treatment. Most IDCS cases exhibit a germline
configuration of immunoglobulin (Ig) and T-cell receptor (TCR) genes.!
Reports indicate associations between IDCS and other hematologic malignancies,
notably low-grade B-cell lymphoma. Clonal relationships inferred from Ig
gene rearrangements and shared chromosomal abnormalities between these
tumors suggest potential transdifferentiation from preceding lymphoma cells.'#

Several studies have documented a clonal association between
T-lymphoblastic leukemia/lymphoma (T-ALL/LBL) and histiocytic neoplasms,
including Langerhans cell histiocytosis and histiocytic sarcoma.’* However,
since 1993, there has been only one documented case report describing
synchronous IDCS, which is clonally related and presents after T-ALL/LBL.’
Presented here is a case report detailing IDCS preceding concurrent
T-lymphoblastic leukemia/lymphoma (T-ALL/LBL), along with a review of
relevant literature.

Case report

A 42-year-old Thai male, without any pre-existing medical conditions,
presented with painful, rapidly enlarging right cervical lymph nodes over the
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course of one month (solely affecting cervical lymph nodes),
without hepatosplenomegaly. The largest lymph node
measured 5.5 cm in its greatest dimension. The excisional
biopsy was performed and showed infiltration of sinuses by
histiocytic cells with paracortical area involvement, small
vessels proliferation and focal hemorrhage seen. The atypical
cells possess mild to moderately pleomorphic nuclei, irregular
nuclear membrane with nuclear grooves, band-like and
horse-shoe shape, small visible nucleoli, fine chromatin and
moderate amount of amphophilic cytoplasm. Some plasma
cells are observed. Eosinophils are not predominant. Germinal
centers and follicular architectures remain intact. (Figure 1 and 2)

Immunohistochemical study reveals that the tumor cells
are reactive with S100 (cytoplasmic with focal nuclear
staining) and CD4; weakly reactive with CD45, CD31 and
Fascin; but non-reactive with CD3, CD20, CD30, CD138,
CD68 (PGM1), CD163, CD21, CD23, CDla, Langerin,
HMB45, MelanA, SOX10, ERG, HHV8, MPO and EBER.
Ki67 displays a low proliferative index, about 10%. BRAF

V600E shows equivocal staining with high background stain.
The diagnosis is interdigitating dendritic cell sarcoma.

Following localized radiation therapy, the patient initially
exhibited a favorable response. However, four months later,
bilateral groin node enlargement was observed. Subsequent
chest and abdomen CT scans revealed multiple intra-thoracic
and intra-abdominal enlarged lymph nodes.

Sections of the core tissue from the groin node show
atypical small to medium lymphoid cells aggregating in the
background of histiocytoid cells with vague granulomatous
pattern. The atypical lymphoid cells are reactive with CD34,
TdT, CD3 (weak cytoplasmic stain), CDS5 (dim, 90% of blasts),
CD7, CD79a (focal and faint), CD117 (focally, 20% of blasts)
and MPO (dot granular cytoplasmic, less than 10%); but non-reactive
with CD4, CD8§, CD20, CD2, TCR-betaF1, CD19, PAXS,
CD13, CD14 and CD163. The histiocytoid cells are reactive
with S100 and weakly with CD4. No AFB or fungus is identified
with Ziehl-Neelsen (acid fast) and GMS stains. (Figure 3)

Figure 1: The tumor cells infiltrate in the
paracortex of the lymph node with lymphoid
follicle sparing (H&E, 200x)
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Figure 2: The tumor cells possess mildly pleomorphic
round to oval nuclei, irregular nuclear membrane
with nuclear indentation and moderate amount of
eosinophilic cytoplasm. Mitoses are occasionally
seen. (H&E, 630x)
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Figure 3: The histology of groin node biopsy and bone marrow is the same as shown in the H&E.

There are aggregates of epithelioid histiocytes forming vague granuloma in the upper center part.
These cells are reactive with S100 suggesting the presence of residual IDCS. In the right lower
part, there are small lymphoid cell infiltrates. These cells have fine chromatin and scant cytoplasm.
They are reactive with TdT and CD34, which is consistent with leukemic cell infiltration.
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The bone marrow biopsy showed atypical interstitial
aggregates of mononuclear cells admixed with clusters of
histiocytoid cells forming vague granuloma. The immunohis-
tochemical study demonstrates the similar pattern as in the
groin node.

The patient received CHOP regimen. One week later, he
developed febrile neutropenia and worsening pneumonia. His
family requested palliative treatment and the patient passed
away later at home.

Further molecular study of these two tumors have been
processed. The IDCS at cervical lymph node has NRAS G13D
mutation (using Idylla™ NRAS-BRAF-EGFR-5492R mutation
Assay) without BRAF mutation or TCR gene rearrangement
(using PCR for TCR beta and TCR gamma gene rearrangement).
While T-ALL/LBL at the groin node (tumor isolation by
microdissection) shows TCR gene rearrangement without
KRAS or NRAS mutation.

Discussion

This patient presented with a common presentation of IDCS
(painful cervical mass).® The histologic morphology of the
tumor is epithelioid cells with some kidney-or horseshoe-shaped
nuclei that is not a typical pattern described in the World Health
Organization (WHO) classification revised 4™ edition which
is spindle cells proliferating in whorl pattern.! Despite the
discordance of the cell morphology described in the WHO,
the immunohistochemical studies are definitely consistent with
the IDCS by excluding all other differential diagnoses (histiocytic
sarcoma, Langerhan cell sarcoma, follicular dendritic cell
sarcoma, indeterminate cell sarcoma and malignant
melanoma). Similar to this case, the epithelioid or pleomorphic
morphology of the tumor cells in IDCS has been reported in
a case series in 2018 after launching of the WHO 2017
version.” The latest version of WHO classification of
hematolymphoid tumors 5% edition 2022 has already included
the pleomorphic epithelioid cell morphology as a cell
morphology of this tumor.'°

Most of the reported cases and case series demonstrate the
relation of IDCS and low-grade B-cell lymphoma with clonal
relationship.* Few IDCSs have been reported to clonally relate
to T-cell neoplasm.>!! There is only one report of Horschowski
et al.” in 1993 described a child with T-acute lymphoblastic
leukemia (T-ALL) that was complicated with IDCS 5 months
later while receiving treatment for T-ALL. Genetic study was
done and found beta-TCR gene rearrangement in IDCS.
He concluded that this supported the presence of ability of
pluripotent precursor cells that could develop multi-lineage
tumor cells or hybrid tumor. According to the definition in
Dorland’s medical dictionary, synchronous tumors have
interval period within 6 months, while metachronous tumors
have interval time more than 6 months.'? That reported case
demonstrated synchronously occurrence of the two tumors.

Saygin® reviewed the report of Horschowski and con-
cluded that the patient was early T-precursor lymphoblastic
leukemia (ETP-ALL). This new entity is first described in
2009 and was put in the WHO revised 2017."* ETP-ALL is a
subset of T-acute lymphoblastic leukemia/lymphoblastic lym-
phoma (T-ALL/LBL). It develops from precursor lymphoid
cells that migrate to the thymus without irreversibly commit-
ted to T cell lineage and have ability to change to be myeloid
or dendritic cells. They express CD7 and one or more myeloid
or stem cell markers e.g. CD34, CD117, HLA-DR, CD13,
CD33, CD11b, and CD65; but MPO should be negative.! Some
studies show clonal relationship between Langerhans cell
histiocytosis and T-ALL/LBL>!!

Our case showed dot and granular cytoplasmic staining of
MPO; but less than 10%. According to the threshold in WHO
5% edition,' this neoplasm should be T-ALL/LBL. Early
T-precursor lymphoblastic leukemia/lymphoma (ETP-ALL)
is less likely, because the tumor cells express CDS5 more than
75%, though dim, and express CD117 less than 25%."> Mixed-
phenotype acute leukemia, T/myeloid (MPAL-T/M) is also
less possible due to lack of significant expression of MPO and
monocytic markers. However, we need to exclude the MPAL
with defined genetic alterations according to the latest version
of WHO classification.'

Flow cytometry of the marrow will give us more
information about protein expression of the tumor cells.
Unfortunately, there is no flow cytometry performed in this case.

According to the clinical course of our case, IDCS occurred
before the presence of T-ALL/LBL 4 months later after
radiation therapy, unlike the previous reported case of
Horschowski. By the definition, they are still synchronous
tumors (within 6 months” duration).'> However, we do not
know what tumor developed first at the beginning. They might
simultaneously occur in the bone marrow, but IDCS cells
moved outside faster and resided in the same area as normal
interdigitating dendritic cells did which was parafollicular area
of the lymphoid tissue.'® While the neoplastic T lymphoblasts
synchronously proliferate, but they still stay in the bone
marrow.

Regarding to the treatment for IDCS in this patient, which
is localized radiation therapy, before T-ALL occurred 4 months
later, this also raised the possibility of therapy-related ALL
(t-ALL). Acute myeloid leukemia (AML) or myeloid neoplasm
post cytotoxic therapy (DNA-damaging cytotoxic
chemotherapy and/or large-field radiation therapy, usually
within 10 years post treatment) is well defined in the latest
version of WHO classification,'” but not for t-ALL. In 2019,
Saygin et al.'® studied t-ALL and suggested that it is a distinct
entity owing to poorer outcome than de novo ALL (dn-ALL)
and ALL with prior malignancy (no therapy received)
(pm-ALL). In this study, they did not clearly define the extent
of'the therapy like those in AML. They did mention that t-ALL
occurred in a shorter time interval from the prior malignancy
comparing to dn-ALL and pm-ALL.
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Nevertheless, we tried to search for the relationship
between these two tumors using PCR for TCR gene
rearrangement and commonly abnormal genes to prove the
transdifferentiation hypothesis, we found no common genetic
abnormality or any clonal relationship. The NRAS mutation
may be deleted while it transdifferentiates to T-ALL/LBL. Our
instruments are not sensitive enough. Lastly, they may have
possibly occurred separately. And the T-ALL could be t-ALL
as per Saygin’s suggestion.

Analysis of transcription factors and high-density array
comparative genomic hybridization2 might help in identifying
the genetic similarity and difference of both tumors. We may
have more information to infer the relation of these tumors.
Unfortunately, we do not have these facilities currently.

Conclusion

IDCS is a rare and aggressive tumor that requires close
monitoring. It should be considered in the differential
diagnosis when encountering atypical spindle-shaped to
epithelioid histiocyte-like cells. Histiocytic tumors are often
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