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Abstract: Interdigitating dendritic cell sarcoma (IDCS) and histiocytic sarcoma (HS) are two distinct rare hematolym-
phoid neoplasms, and HS derived from a likely pre-existing IDCS has never been reported in the English literature. 
Diagnosis of such entities in excised specimens is difficult, but becomes more difficult with the scant amount of 
materials obtained with fine needle aspiration (FNA) and core needle biopsy. Here we present an interesting and 
unique case of an IDCS located within a mesenteric mass, which was initially diagnosed as IDCS from the cytology 
of FNA and core needle biopsy specimens. After brief chemotherapy, the patient again developed abdominal pain, 
and a HS was diagnosed based on the excised segmental small intestinal specimen. While the exact relationship 
between the IDCS and HS cannot be ascertained, it is most likely that the HS is derived from the IDCS, although co-
existing HS in addition to IDCS from the cytology specimen cannot be completely ruled out. 
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Introduction

Dendritic cells (DCs) are specialized profession-
al antigen-presenting cells, which are impor-
tant in the cell-mediated adaptive immune 
response to foreign antigens through the acti-
vation of T-cells [1]. Within the lymph node, DCs 
can be further sub-classified into migratory 
DCs and resident DCs. Migratory DCs, such as 
Langerhans cells and dermal dendritic cells, 
are responsible for transporting antigens from 
distant sites to the lymph node for cross-pre-
sentation to T-cells [1]. Resident DCs include 
follicular dendritic cells, which are located in 
germinal centers, and interdigitating dendritic 
cells (IDCs), which reside in t-zones in the 
peripheral lymphoid tissues, such as the para-
cortex and deep cortex of lymph nodes, tonsils, 
inter-follicular regions of mucosa-associated 
lymphoid tissue, and splenic peri-arteriolar lym-
phoid sheaths [2, 3]. Unlike follicular DCs, IDCs 
are derived from the hematopoietic stem cells 
from bone marrow [4].

Neoplasia derived from IDCs, namely, interdigi-
tating dendritic cell sarcoma (IDCS), is an 

extremely rare sarcoma with approximately 63 
reported cases in the English literature world-
wide. The vast majority of the IDCS are present-
ed as case reports with the earliest large series 
of 4 cases by Nakamura and associates [5]. All 
except 2 reported cases of IDCS were diag-
nosed based on excisional biopsy [6, 7].

Histiocytic sarcoma (HS) is a malignant epitheli-
oid neoplasia with a cell origin of mature histio-
cytes, which are also derived from hematopoi-
etic stem cells of bone marrow. IDCs and histio-
cytes have the same cell origin, namely, CD34(+) 
myeloid stem cells [8], therefore, it is not sur-
prising that IDCS and HS have overlapping fea-
tures as reported by the International 
Lymphoma Study Group (ILSG) [2]. While HS 
with interdigitating dendritic cell differentiation 
has been reported on 2 previous cases [7, 9], 

possible differentiation of IDCS into HS has not 
yet been reported in the English literature to the 
best of our knowledge. Herein we report a case 
of IDCS as an initial diagnosis based on the 
core biopsy, with HS diagnosed a few months 
later following chemotherapy. 
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Case report

The patient is a 58-year-old female with a past 
medical history significant for cervical dyspla-
sia and a benign breast nodule, who presented 
to her primary care physician in November 
2011 with intermittent abdominal pain and 
intentional weight loss of 40 pounds due to 
strict diet over one year. Work-up included a 
computed tomography (CT) and positron emis-
sion tomography (PET) CT scans of her abdo-
men, which showed multiple abnormalities 
including (1) a 3-cm circumferential focal thick-
ening of the distal ileum; (2) peritoneal thicken-
ing and mesenteric/omental stranding; and (3) 
a single 3.1 cm central mesenteric mass within 
the right mid-abdomen and mesentery. Addi- 
tionally there was free fluid within the peritone-
al cavity, as well as subtle peritoneal enhance-
ment and vague induration within the mesen-
teric fat. No additional lymphadenopathy was 
noted in the pelvis, mesentery or retroperito-
neum and there was no cervical lymphadenop-
athy or splenomegaly. Subsequently in Dec- 
ember, a CT-guided FNA and core needle biopsy 
of the mesenteric mass was performed.

A cellular specimen was obtained by FNA. In the 
background of small mature lymphoid cells and 
blood are scattered mononucleated large atypi-
cal cells with oval nuclear contours, fine nucle-
ar chromatin, and conspicuous nucleoli (Figure 
1A & 1B). The H&E sections of the concurrent 
core needle biopsy showed several scattered 
reactive secondary follicles (Figure 1C & 1D) 
and interfollicular regions consisting of medium 
sized to large atypical cells (Figure 1D-F). These 
atypical cells showed oval to spindle-shaped 
nuclear contours, homogenous smooth chro-
matin, and conspicuous nucleoli (Figure 1E & 
1F). 

To characterize the nature of these atypical 
medium to large sized cells, a panel of immuno-
histochemistry was performed. The atypical 
cells were positive for CD68 (weak) (Figure 2A), 
lysozyme (partial) (Figure 2B), S100 (strong) 
(Figure 2C), and vimentin (strong) (Figure 2D), 
but negative for CD45 (Figure 2E), CD30 (Figure 
2F), AE1/AE3, ALK-1, CD1a, CD3, CD19, CD21, 
CD23, CD35, CD117, HMB-45, and smooth 
muscle actin (SMA) (data not shown). A malig-
nant neoplasia most compatible with an IDCS 
was rendered based on the combined morpho-
logic and immunohistochemical findings. 

A staging bone marrow biopsy performed in the 
same month showed normocellular bone mar-
row with trilineage hematopoiesis and no evi-
dence of involvement by IDCS. The patient was 
thus scored as 0 by ECOG criteria. 

Due to possible multi-focal involvement based 
on imaging studies, the patient was treated 
with 6 cycles of CHOP (cyclophosphamide, 
doxorubicin, vincristine, and prednisone), which 
ended in May. The patient tolerated the chemo-
therapy well, and the post-chemotherapy scan 
showed some response but the circumferential 
mass in the distal ileum still persisted. There- 
fore, the patient was readmitted into the hospi-
tal in September and laparoscopic resection of 
the mass was performed. 

The resection specimen consisted of an 8 cm 
long segment of small bowel with an attached 
portion of omentum measuring 12 x 6 x 2.5 cm. 
Upon opening, the small bowel lumen was 
found to be completely obstructed by a circum-
ferential submucosal mass with yellow-tan cut 
surfaces that measured 4.0 cm in greatest 
dimension. 

H&E sections of the excised segment of small 
bowel show unremarkable small intestinal epi-
thelium with a transmural infiltrate spanning 
from the serosal surface to the deep layer of 
the lamina propria (Figure 3A). Within a back-
ground ranging from xanthomatous histiocytes 
(Figure 3B) to spindle fibroblasts (Figure 3C) 
are easily appreciated scattered large atypical 
mononucleated cells with irregular nuclear con-
tours (Figure 3B & 3D). In addition, there are 
focal clusters and sheets of these cells (Figure 
3D), some of which show bizarre features such 
as multi-lobation or multi-nucleation (Figure 
3D). 

To further characterize the nature of the atypi-
cal cells and to elucidate the relationship 
between these cells and the previous core nee-
dle biopsy specimen, an array of immunohisto-
chemistry was employed. As showed in Figure 
4, these cells are positive for CD68 (Figure 4A) 
(strong), lysozyme (Figure 4B), and CD163 
(Figure 4C), but are negative for S100 (Figure 
4D), AE1/AE3, CD1a, CD3, CD15, CD20, CD21, 
CD23, CD30, CD35, CD45, and SMA (data not 
shown). Based on the combined morphologic 
and immunohistochemical features, a diagno-
sis of HS was rendered. The mesenteric lymph 
nodes were found to be free of HS. 
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Discussion

This is an unusual and unique case from the 
following two aspects: first, the initial diagnosis 

of IDCS using FNA and core needle biopsy 
materials was challenging given the scant 
amount of material to work with and the rarity 
of IDCS; secondly, the diagnosis of HS was a 

Figure 1. Biopsy specimen. A & B: Scattered large atypical mononucleated cells are present in the background of 
blood and small mature lymphoid cells (PAP, original magnification 500x); C & D: Core needle biopsy shows expan-
sion of interfollicular regions among reactive secondary follicles (C: H&E, original magnification 20x; D: H&E, origi-
nal magnification 100x); E & F: Scattered large atypical mononucleated cells with oval to spindle-shaped nuclear 
contours are easily appreciated in the background of small mature lymphoid cells and rare fibroblasts (E & F: H&E, 
original magnification 400x, respectively).
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surprise from the excised intestinal specimen 
given the initial diagnosis of IDCS. While a co-
existing HS in addition to the IDCS from the ini-
tial core biopsy cannot be excluded due to the 
nature of the limited core biopsy, an immediate 
question one would like to ask is: what is the 

relationship between IDCS and HS? Is HS an 
evolution of IDCS? What is the effect of chemo-
therapy, if any, in this process?

IDCS and HS are neoplasia derived from IDCs 
and mature histiocytes, respectively [6]. While 

Figure 2. Biopsy specimen, special stains. The atypical large mononucleated cells from the retroperitoneal “mass” 
are weakly positive for CD68 (A), variably positive for lysozyme (B), strongly positive for S-100 (C), vimentin (D), but 
negative for CD45 (E) and CD30 (F). (A-F: Original magnification 400x, 400x, 400x, 400x, 400x, and 400x, respec-
tively). 
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both IDCs and histiocytes are from CD34(+) 
myeloid stem cells in the bone marrow [8], and 
IDCS and HS share overlapping immunohisto-
chemical features [10, 11], IDCS and HS are 
distinct entities well-recognized by World 
Health Organization classification of tumors of 
hematopoietic and lymphoid tissue. In contrast 
to commonly held notions, IDCs and histiocytes 
have plasticity based on the well-documented 
trans-differentiation to IDCS and HS from fol-
licular lymphoma [12], chronic lymphocytic leu-
kemia/small lymphocytic lymphoma [13], man-
tle cell lymphoma [14], and even precursor 
B-lymphoblasts [15]. As further reported by 
Chen and associates, the presence of high fre-
quency of clonal immunoglobulin receptor gene 
rearrangements in sporadic histiocytic/dendrit-
ic cell sarcomas suggests that a large subset of 
histiocytic/dendritic cell sarcomas have inher-

ited B-cell genotypes [16]. Despite the reported 
trans-differentiation to histiocytic/dendritic cell 
sarcoma from mature and immature B-cell lym-
phoma/leukemia [11-15], trans-differentiation/
de-differentiation to HS from IDCS has never 
been reported before, thus this is likely the first 
of such a case. Of note, due to the nature of the 
core needle biopsy, sampling bias cannot be 
completely eliminated from the original FNA 
and core needle biopsied specimen. In addi-
tion, there was no evidence of B-cell lymphoma 
or a history of B-cell lymphoma in the patient. 

From a cytological point of view, diagnosis of 
IDCS on FNA and core needle biopsy is difficult 
but not impossible. Besides detailed and accu-
rate cytohistologic examination along with judi-
cial immunohistochemical characterization in 
all possible circumstances, the key for such a 

Figure 3. Small intestine resection specimen. At low power, the infiltrate (A) spans from deep lamina propria (lower 
right) to serosal surface (not shown) (H&E, original magnification 20x). Scattered atypical large mononucleated 
cells lie from the pauci-cellular xanthomatous (B) and fibrous background (C), to overt cellular regions (D) composed 
of predominantly large atypical mononucleated cells with occasional large bizarre-appearing cells (D). (B-D: H&E, 
original magnification 200x, 100x, and 200x, respectively).
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diagnosis is the high level of suspicion. The dif-
ferential diagnosis for large atypical cells in the 
background of inflammatory cells based on the 
pure morphologic ground includes but is not 
limited to IDCS, HS, follicular dendritic cell sar-
coma, classical Hodgkin lymphoma, large B-cell 
lymphoma, anaplastic large T-cell lymphoma, 
metastatic melanoma, metastatic carcinoma, 
and spindle cell sarcoma. Thus, a multi-modali-
ty approach combining cytohistomorphology, 

flow cytometry, and immunohistochemistry is 
the key to ensuring an accurate diagnosis. 

HS can occur in nodal and extra-nodal sites 
including skin, soft tissue and gastrointestinal 
tract. Among 14 well-studied HS cases, 36% 
(5/14) were found in gastrointestinal tract [17]. 

Due to presence of bi-nucleated and even giant 
tumor cells and universally presence of back-
ground inflammatory cells, classical Hodgkin 

Figure 4. Small intestine resection specimen, special 
stains. The atypical large mononucleated cells from the 
intestinal mass are strongly positive for CD68 (A), lyso-
zyme (B), and CD163 (C), but negative for S-100 (D). (A-D: 
original magnification 200x, 100x, 100x, and 200x, re-
spectively). A proportion of the atypical cells are positive 
for Ki-67 (E) (original magnification 200x).
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lymphoma, large B-cell lymphoma, metastatic 
carcinoma and melanoma all should be ruled 
out. 

Of interest, S100 is consistently expressed in 
IDCS, but only expressed in approximately 50% 
of HS [17]. If a co-existing HS can be excluded 
from the initial core needle biopsy/FNA speci-
men, and if the HS were truly derived from the 
IDCS, then the exact reason why HS showed no 
S100 immunoreactivity is not known. We can 
only speculate that immunophenotypical evolu-
tion and/or effect of chemotherapy could play a 
role. Since there was no material left from the 
initial core needle biopsy, further parallel test-
ing such as molecular/genetic studies using 
both the initial core needle biopsy and subse-
quent excisional specimen could not be con-
ducted. Furthermore, there are no reported 
recurrent gene mutations or chromosomal 
translocations in IDCS and HS. 

Due to rarity of the IDCS and HS, no standard 
chemotherapy was available. Recently, com-
plete and major responses were achieved with 
alemtuzumab (anti-CD52 antibody) as a single 
agent in 2 patients with refractory HS, respec-
tively [18]. Given the partial response to chemo-
therapy in our patient, the clinical team elected 
to continue with additional cycles of CHOP che-
motherapy and monitor the disease response.
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