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A B S T R A C T

Interdigitating dendritic cells (IDCs) act as antigen-presenting cells (APC) of the im-
mune system and have the ability to stimulate T cells. These cells are mostly seen in 
the paracortex of the lymph node. The interdigitating dendritic cell sarcoma (IDCS) 
originating from the IDC is an extremely rare tumor. This tumor is observed in both 
lymph nodes and non-lymph nodes. This malignancy is difficult to diagnose due to 
its rarity, and thus far no guideline has been established for its treatment. However, 
it seems that the best treatment for this malignancy is radical resection of the tumor. 
Meanwhile, the role of chemotherapy and radiotherapy in the survival and recurrence 
of the tumor is not clear. In this study, we present a case of IDCS originating from 
a cervical lymph node, which was first exposed to mass resection, with IHC evalu-
ation revealing negative CD1a, CD3, CD20, CD23, and CD21 factors and positive 
S100 and LCA factors. After confirming the diagnosis,modified radical neck dis-
section was performed. In the next stage, the patient underwent chemotherapy with 
an R-CHOP regimen (Rituximab, Cyclophosphamide, Doxorubicin Hydrochloride, 
Oncovin, Prednisone) and neck radiotherapy. 18 months after the formation of the 
tumor, no sign of recurrence or metastasis was observed in the patient. 
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INTRODUCTION:

Interdigitating dendritic cells (IDCs) are a subtype 
of dendritic cells that act as antigen-presenting cells 
(APC) of the immune system and have the ability 

to stimulate T cells1. Interdigitating dendritic cell sarco-
ma (IDCS) is classified as a histiocytic & dendritic cell 
neoplasm by the World Health Organization (WHO)2. 
In 1981, Feltkamp et al. reported the first case of this 
disease3. To date, a limited number of patients with this 
malignancy have been reported4. The mean age of these 
patients was 56.5 years, however, the disease has also 
been observed in children. In general, nodal involve-
ment is more common than extranodal involvement. In 
terms of nodal involvement, cervical and axillary lymph 
nodes are more frequently involved than other lymphat-
ic regions. On the other hand, the liver is the most com-
mon site for extranodal involvement. In addition to the 
liver, this tumor has been detected in the gastrointestinal 
tract, bone marrow, skin, and spleen5.
In terms of the morphology of the tumor, there is a fas-
cicled proliferation or expansion of oval-shaped can-
cerous cells in a focal storiform pattern, with separate 
nucleoli inside vesicular nuclei4. Observing this mor-
phology, alongside positive S100 and negative CD1a 
factors in IHC (immunohistochemistry) bring us clos-
er to a diagnosis of IDCS. The low incidence of this 
sarcoma complicates its detection, even by experienced 
hematopathologists. Furthermore, there are therapeutic 
challenges for the treatment of these patients; because, 
while surgery is used for this type of tumor (similar to 
other sarcomas), the role of adjuvant treatments (e.g., 
chemotherapy and radiotherapy or chemo-radiation) in 
these patients is not yet clear6. 
In this study, we introduce a case of head & neck IDCS 
and evaluate the diagnostic and treatment methods of 
the disease. 

CLINICAL HISTORY
A 43-year-old male was referred to our center after ex-

cision of a neck mass with IDCS pathology. The pa-
tient claimed that a painless tumor had existed on the 
right side of his neck for the last two months, detect-
ed as a hypo-echoic mass lesion (size=13*27mm) via 
ultrasound. He mentioned no other diseases in his past 
medical history. Following a diagnosis of pathologic 
lymphadenopathy in the primary center, the patient un-
derwent an excisional biopsy. Pathology analysis led to 
a diagnosis of IDCS in the patient using morphology 
and IHC methods. 

Pathological Features:
Sections from the lymph node showed distorted architec-
ture and partial effacement by neoplastic cells composed 
of oval to spindle cells with vesicular nuclei and eosin-
ophilic cytoplasm arranged in focal storiform fascicules 
and vague nodules (Figure 1). The background was in-
filtrated by inflammatory cells rich in lymphocytes and 
plasma cells. On immunohistochemistry study, neoplas-
tic cells were positive for LCA (Figure 2). S100 was 
positive in some elongated spindle cells (Figure 3). The 
expanded follicular dendritic cell meshwork was high-
lighted by CD21. CD23 was mainly positive in mantle 
zones. CD20 and CD3 decorated background B and T 
lymphocytes respectively. Other markers such as CD1a, 
CD15, CD30, keratin, EMA and melanoma markers in-
cluding HMB45 and melan A were negative. Ki67 ex-
pression was about 40%. Overall histo-morphology and 
immunohistochemistry results were in favor of dendrit-
ic cell sarcoma. Due to negative staining for FDC mark-
ers and positive reaction of some elongated cells  for 
S100, IDCS seemed like the more probable diagnosis. 

Treatment & Follow up:
After diagnosis of the disease, the patient underwent 
a neck and thorax CT scan, which was normal. One 
month after the initial surgery, the patient underwent 
modified radical cervical lymph node dissection, which 
led to the removal of 30 lymph nodes, all of which were 
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Figure 1. H&E, X400 - Partial effacement of lymph node by oval to spindle cells

Figure 2. LCA is strongly positive in neoplastic cells.x400
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free of tumor cells. Moreover, previous tumor margins 
were not tumoral.
Adjuvant treatment was initiated for the patient follow-
ing surgical treatment. One month after the second sur-
gery, chemotherapy with a regimen of 5 drugs known 
as R-CHOP (rituximab, cyclophosphamide, doxoru-
bicin hydrochloride, Oncovin, and prednisone) was in-
itiated for 6 sessions with 21 day intervals. One month 
after the chemotherapy sessions, radiation therapy was 
done in 2 fields (neck- supraclavicular & axillary). In 
each field 45 Gy radiation was used in 25 fractions.
Two months after treatment and one year after the start 
of the disease, the patient underwent thorax, neck, and 
brain CT scan as a follow-up, which showed no me-
tastasis or recurrence. Today, 18 months from the start 
of the disease, the patient’s general condition is good, 
and there has been no sign of recurrence or metastasis. 

LITERATURE REVIEW: 
After conducting a search in electronic databases, in-
formation on patients diagnosed with IDCS and cervi-
cal lymph node involvement was gathered and summa-
rized in Table 1. Different modalities have been used 
for the treatment of patients, most of which were suc-
cessful in controlling the disease. In 4 cases, surgical 
treatment was the only applied therapeutic modality. 
Chemotherapy was used as the only therapeutic mo-
dality in 5 patients. However, one patient received no 
treatment except for radiation therapy. In this respect, 
the most common type of chemotherapy regimen used 
was CHOP (cyclophosphamide, doxorubicin, vincris-
tine, and prednisone). 

DISCUSSION:
Dendritic cells are non-lymphoid non-phagocyte cells 

Figure 3. S100 positive nuclear immunoreaction in some elongated cells x400
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and their role in shaping the immune response is recog-
nizing antigens and presenting them to B and T cells7. 
There are four types of dendritic cells, including histio-
cytic, fibroblastic, follicular, and interdigitating, which 
exist in lymph nodes1. Interdigitating dendritic cells 

present antigens to T cells and mostly exist in areas ad-
jacent to these cells, such as paracortex lymph nodes8,9. 
According to previous studies, there is a higher preva-
lence rate of IDCS in men, compared to women. While 
most reported cases have been in lymph nodes, there 

Table 1. Literature review of cervical lymph node IDCS.

Authors Age/gender Initial treatment
Recur-
rence

(Months)

Salvage 
Treatment

Other site 
involvement

Life status
(months)*

Xue et al 2018 4 61/male Complete excision No No - Alive (12)

53/male Complete excision No No - Alive (16)

65/female No No No - Dead (6)

46/female Complete excision 
+ RT No No - Alive (17)

44/female CT No No - Alive (11)

Madabhavi et al 201614 35/female CT(CHOP)+ RT No No - Alive (10)

Helbig 2015 et al13 22/female CT(ABVD) No No - Alive (24)

Pokuri et al 20158 81 /male M.R.N.D No No - Alive (18)

Zhou et al 201115
41/female Complete excision 

+ CT(CHOP) No No - Alive (10)

Jo et al 200616 51/male Neck dissection No No - Alive (6)

Sharma et al 200617 73/male SND + P.P + RT No No Parotid Alive (15)

Ylagan et al 200318
66/male Parotidectomy+ RT Yes (18) No - Dead (19)

Nakamura et al 199419
58/male CT(CHOP) Yes(48)  Excision Jejunum, mes-

enteric L.Ns Dead (101)

54/male CT(CHOP) Yes (NR) CT(CHOP)
Para-aortic and  

mesenteric 
L.Ns

Dead (12)

55/female RT No No - Alive (18)

Yamakawa et al 199120 54/male CT(CHOP) No No - Alive (12)

*Time was measured from the date of diagnosis to the date of last follow-up or death 
CT: chemotherapy RT: radiotherapy P.P: partial parotidectomy SND: selective neck dissection
 L.N: lymph node NR: not reported
CHOP: cyclophosphamide, doxorubicin, vincristine, and prednisone
ABVD: Adriamycin, Bleomycin, vinblastine, Dacarbazine	
MRND: modified radical neck dissection



Basic & Clinical Cancer Research, 2018; 10(4): 40-46  www.bccrjournal.com

45

 Head & Neck Interdigitating Dendritic Cell Sar... 

have been some cases of independent extranodal in-
volvement and simultaneous nodal and extranodal in-
volvement. In this regard, the most common symptom 
reported by patients was the presence of painless tu-
mors5.
Considering the difficult diagnosis process of this tu-
mor, the use and evaluation of tissue samples and ap-
plication of the IHC method greatly contribute to the 
diagnosis of this type of cancer. Spindle cells, with 
distinct nucleoli inside vesicular nuclei with an eosin-
ophilic cytoplasm, located in a storiform or fascicled 
shape, are a sign of IDCS4,10. On the other hand, S100, 
CD21, CD23, CD35, and CD1a are IHC factors that 
help us in the differentiation of different DCS types. 
Positive CD1a is in favor of Langerhans cells sarco-
ma, and positive CD21, CD23, and CD35 are indica-
tive of follicular dendritic cell sarcoma. On the other 
hand, positive S100 alongside a negative CD1a, CD21, 
CD23, and CD35 are in favor of an IDCS diagnosis7.
In our case, the presence of pathological characteristics 
in favor of IDCS, as well as a positive S100 and nega-
tive CD21, CD23, and CD1a provided a definite IDCS 
diagnosis. The treatments of choice for this disease in-
clude surgery, chemotherapy, radiotherapy or a com-
bination of these methods. In localized cases, surgery 
is the main treatment since it increases survival and 
is curative in more than half of cases6, 11, 12. While the 
role of surgery in the treatment of these patients is clear 
to some extent, the same is not true for chemotherapy 
and radiotherapy. It seems that while the use of radio-
therapy as an adjuvant treatment had no impact on the 
overall survival of patients, it did increase disease-free 
survival1, 5. In metastatic cases, chemotherapy is rec-
ommended as an adjuvant treatment after surgery. 
Treatment regimens similar to those used in lymphoma 
cases include CHOP, ABVD (adriamycin, bleomycin, 
vinblastine, dacarbazine), and ICE (ifosfamide, carbo-
platin, etoposide)5. Treatment with chemotherapy via 
the ABVD regimen using no other modalities has also 

been reported in curative patients13. 
In conclusion, it is not possible to definitely specify 
the most efficient treatment for IDCS patients due to 
the low number of reported cases, lack of a specific 
treatment guideline, and lack of prospective studies in 
this regard. However, it seems that in operable cases, 
complete resection of the tumor is the main treatment 
of choice, yielding the best outcomes. We cannot give 
a definite opinion about the effect of post-operative 
chemotherapy or radiotherapy on recurrence or sur-
vival rates. Nonetheless, given the success of adjuvant 
treatment in some cases, it is better to use all therapeu-
tic power to treat these tumors.
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