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Abstract: The goal of this study was to investigate the prognostic impact of indeterminate dendritic cell tumors
(IDCTS). Cases of cutaneous IDCT both in the literature and our reported case were collected and analyzed. With our
patient, 65 cases of cutaneous IDCTs were evaluated. Median age of included cases was 48-year old. Patients with
hematological neoplasia were 17-year older than non-hematological neoplasia group. Patients older than 60-year
had significant lower overall survival (OS) rate than patients younger than 60-year (P=0.016). OS rate of hematologi-
cal neoplasia patients was significantly lower than non-hematological neoplasia patients. In addition, histological
feature of prominent nucleoli had significant higher OS rate than no obvious nucleoli group. IDCT patients with
hematological neoplasia were typically of older age, and this group of patients had a worse prognosis. Histological

feature of prominent nucleoli also has a worse prognosis.
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Introduction

Indeterminate dendritic cell tumors (IDCTs) are
an extremely rare disease characterized by a
proliferation of cells that express CDla and
S-100 protein. In contrast to tumors derived
from langerhans cells, IDCs don’t have Bir-
beck granules. Immunohistochemistry was first
defined in 1985 as cells characterized for
CD1a and S-100 positive but lacking Birbeck
granules [1]. Since then, several case reports
have supported the concept of IDCTs (also
known as indeterminate cell histiocytosis, is a
neoplastic proliferation of spindled to ovoid
cells with phenotypic features similar to those
of normal indeterminate cells, the alleged pre-
cursor cells of Lanerhans cells.), as IDCTs are
usually restricted to the skin. In 2016, IDCT was
classified into “L” (Langerhans) group in a
revised WHO edition [2].

Despite increasing knowledge of cutaneous
IDCTs, they are easily misdiagnosed and often

not considered due to its rarity. Therefore, in
this study, we have analyzed the histological
features and outcomes of our case. Additional-
ly, a literature review summarizing the main fea-
tures of cutaneous IDCTs is presented.

Materials and methods
Tissue specimens and pathological analysis

A patient was identified cutaneous IDCT at the
First Affiliated Hospital of Sun Yat-Sen Uni-
versity, Guangzhou, People’s Republic of China.
The patient’s clinical features, MRI, and patho-
logical features were recorded.

The resected sample of our reported case was
fixed in 10% buffered formalin and embedded
in paraffin. They were sectioned in 4-um slices
and stained with hematoxylin and eosin. Im-
munohistochemical study was performed us-
ing the following primary antibodies: pan-cyto-
keratin, EMA, CD1a, S100, CD68, langerin, Myo-
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Figure 1. MRI demonstrated the tumor on left keen (A and B). The sec-
tion was solid, white-grayish, fine and smooth, no bleeding and necrosis
(C). Hematoxylin and eosin (HE) demonstrated the histological features of
the tumor with abundant, eosinophilic cytoplasm and large, round, partially
cleaved nuclei (arrows pointing representative cells, D).

Figure 2. Immunohistochemical staining shows tumor cell are positive for
CD1a (A), weak positive for S-100 (B), negative for CD68 (C) and Langerin
(D).

genin, MyoD1, Bcl2, CD34, De-
smin, Actin, HMB45, MelanA,
CD21, CD35, Cb61, MPO, CD-
23, Syn, all from Dako (Glost-
rup, Denmark). Immunoreac-
tivity was detected using the
Dako labeled streptavidin-bio-
tin detection kit according
to the manufacturer’'s recom-
mended procedures.

Analysis of cases of cutaneous
IDCT in the literature

This study chose the databas-
es of PubMed and was as-
sessed through NCBI. The se-
arch term was “indeterminate
dendritic cell”. The publication
dates ranged from Jan.1, 1984
to Oct.1, 2017. Included article
types had definite diagnosis of
IDCT and had cutaneous lesion
starting time to last follow-up
survival (overall survival, 0S).
Of these, 62 articles were ob-
tained in Pubmed and 22 were
excluded (Tables S1 and S2).
The remaining literature was
assessed and 65 cutaneous
cases of IDCT including our
report were studied.

Pooled analysis

Cases of cutaneous IDCTs bo-
th in the literature and our
reported case were collected
and analyzed. The endpoint
outcome were patient’s death
and alive. The extracted data
were age, gender, cutaneous
lesion pattern, history or con-
current disease, overall surviv-
al (survival from skin lesions)
and outcome.

Statistical analysis

The difference of age between
cutaneous lesion pattern, his-
tory or concurrent disease was
estimated by Kruskal-Wallis te-
st. Kaplan-Meier survival cur-
ves were estimated for overall
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Table 1. General characteristics of included cases

cells had abundant

Clinical features

Number and eosinphilic cyto-

Age <60:Age >60
Male:Female

Hematological neoplasia:non-hematological neoplasia (n=65) 12 (18.5):53 (81.5)

Non-hematological neoplasia
Otherwise healthy
Having other disease*
Single lesion:Multiple lesions (n=65)
Documented Alive:Dead (n=65)

plasm with large, ro-
und and partially cle-
aved nuclei (Figure
1D). Spindle cells we-
53 (81.5) re around the large
46 (70.8) cells, and also had
7 (10.8) eosinphilic cytoplasm
30 (46.2):35 (53.8) and spindle nuclei.
56 (86.2):9 (13.8) Immunohistochemical

43 (66.2):22 (33.8)
36 (55.4):29 (44.6)

*including breast cancer, conjunctiva lesions, bone lesions, diabetes, Skin cancer, HBV, Colon

cancer and so on.
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analysis demonstrat-
ed that the large his-
tiocyte-like cells were
positive for CDl1a (Fi-
gure 2A), weak positive for

P=0.03 S100 (Figure 2B) and negative

. for CD68 (Figure 2C), langerin
(Figure 2D), Myogenin, MyoD1,

Bcl2, CD34, Desmin, pan-CK,

. EMA, Actin, HMB45, MelanA,

CD21, CD35, Cb61, MPO, CD-
23, Syn. Spindle cells were
positive for CD68, partially po-

Single lesion  Multiple lesions

Figure 3. Median age has not any significant differences between cutane-
ous lesion patterns (A). Median age of patients with hematological neopla-
sia was 17 years older than non-hematological neoplasia patients (B).

survival (OS) rate. Log-rank test was used to
indicate the difference of survival curves. All
tests were two-sides and significant level was
0.05. All analyses were conducted by SPSS
20.0 (IBM, Inc.).

Results
The presentation of our IDCT case

An otherwise healthy 32-year-old female with
a 1.2-year history of an asymptomatic nodule
on her left knee was referred for 3 months pain
on her knee after working. Pain was relieved
gradually after resting. Physical examination
revealed a nodule on her left knee. The epider-
mis on the nodule was intact and no signifi-
cant findings elsewhere. MRI revealed that the
mass was in dermis and involved the patellar
ligament (Figure 1A, 1B).

An excision sample from the nodule showed
large histiocyte-like cells and spindle cells in
the middle dermis (Figure 1C). Histiocyte-like
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Non-haematological
neoplasia

'_;aemmlogml sitive for CD1a, partially weak

neoplasia positive for S100, and nega-
tive for langerin, Myogene,
MyoD1, Bcl2, CD34, Desmin,
pan-CK, EMA, Actin, HMB45,
MelanA, CD21, CD35, CD61,
MPO, CD23, Syn. Based on
these clinicopathological and immunohisto-
chemical results, the diagnosis was confirmed
as IDCT. After a follow-up for 6 months, the
lesions resolved without reoccurring.

Pooled analysis

With our patient, we evaluated 65 cases of cut-
aneous IDCTs. Median age of included cases
was 48-year old with 33.8% patients older than
60-year old. 55.4% were male. 18.5% had he-
matological neoplasia and 10.8% had other dis-
ease. 53.8% were multiple lesions and 13.8%
were documented death (Table 1). Median age
was similar between histopathological factor
of cutaneous lesion patterns (single lesion or
multiple lesions) (Figure 3A). However, median
age was 62-year old among patients with he-
matological neoplasia, 17 years older than non-
hematological neoplasia patients (Figure 3B,
P=0.03).

Patients older than 60-year had significant low-
er OS rate than patients younger than 60-year
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Figure 4. Patients with an older age had lower OS rate significantly (A). Patients with hematological neoplasia had
lower OS rate than non-hematological neoplasia patients (B). Patients with prominent nucleoli had lower OS rate

than no nucleoli patients (C).

Table 2. Overall survival rate between different histological features of cutaneous IDCTs

Histological features Available Cases (N)

Groups (N:N)

Overall survival rate (%) P value

*Cell size 49 Large:Small = 40:9 87.5:77.8 >0.05
Cytoplasm 48 Abundant:Minor = 41:7 85.7:85.3 >0.05
Nucleoli 46 Prominent:None = 17:29 70.6:96.6 <0.001
Atypia a7 Distinctive:Little = 22:25 81.8:88.2 >0.05
Multinucleated giant cell 46 Exist:None = 12:34 91.7:85.3 >0.05
Lymphocytes 45 Abundant:Few = 34:11 91.2:90.8 >0.05

*Cell size: large cell means tumor cell larger than 3 times red cells; small cell means tumor cell smaller than 3 times red cells.

(72.7%:93%, P=0.016, Figure 4A). Gender and
cutaneous lesion pattern were not associated
with 0S. OS rate of hematological neoplasia
patients was lower than non-hematological
neoplasia patients with a significance of P<
0.001 (25%:100%, Figure 4B).

The shape of the tumor cells of IDCTs was vari-
able. The spindled, ovoid, large, round or pleo-
morphic cells were presented. Cytoplasm was
typically eosinophilic and abundant. Lympho-
cytes and multinucleated giant cells were of-
ten present. Most cases were mainly large ce-
lls with abundant cytoplasm (Table 2). Other
histological features were summarized in Table
2. Histological features of cell size, cytoplasm,
atypia, multinucleated giant cell and lympho-
cytes were not associated with OS, except
prominent nucleoli with 70.6% OS rate lower
than none nucleoli group (P<0.001, Figure 4C).

Discussion

IDCT is a rare neoplasm, and most IDCTs often
cause as diagnostic challenge for pathologists
who are not familiar with this entity. Apart from
other known histiocytosis, the diagnostic crite-
ria of IDCT have some distinct immunopheno-
typic features [3]: CD1a+, S-100+/-, Langerin-
[4, 5] or lacking Birbeck granules. It was clas-
sified into “L” group in a revised WHO edition in

10823

2016 [2]. In our case, we first considered mes-
enchymal tumor including rhabdomyosarcoma,
undifferentiated high grade plemorphic sarco-
ma or fibrosarcoma for more than 10 immuno-
histochemical markers, and none of them was
positive. Therefore, second group of immuno-
histochemical markers including “the langer-
han cells group” was conducted and confirmed
the IDCT diagnosis. ETV3-NCOA2 translocation
is a novel factor in diagnosing IDCT [6] accord-
ing literature reports, and need further investi-
gation in making consensus.

IDCT is always restricted to the skin without
systemic symptoms [3, 7]. IDCT cases were
reviewed with cutaneous lesions for this analy-
sis. Most IDCTs occur in adults without predi-
lection for either sex [5, 8] which is consistent
with our results. The most concerning outcome
regarding the prognosis of IDCT was the pa-
tients with hematologic disorders or evolution
to hematologic disorders, with death having
occurred in some instances [5, 9-12] even after
treatment with chemotherapeutics. Therefore,
we propose a pooled analysis for IDCT for the
histopathological prognosticators. In fact, IDCT
was classified into “L” group which is consid-
ered a myeloid neoplasm arising from constitu-
tive activation of MAPK pathway, generally due
to BRAF mutations, during myeloid differentia-
tion [2, 13]. However, the discovery of ETV3-
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NCOA2 translocations in 3 cases of IDCT sug-
gests that it might represent a distinct clonal
neoplasm [6]. We found that patients with
hematological neoplasia were 17-year older
than non-hematological neoplasia group. Pa-
tients older than 60-years of age had signifi-
cant lower OS rate than patients younger than
60-year. Such phenomenon was consistent
with the natural rule. OS rate of hematological
neoplasia patients was significantly lower than
non-hematological neoplasia patients. This re-
sult indicated that patients with hematological
neoplasia had a worse prognosis.

In Horna P et al. review [3], they summarized
the places of IDCTs and cutaneous lesions with
the most frequency of 91%. However, in few
studies that were reviewed did they contain his-
topathological features of IDTCs. In assessing
available descriptions and pictures, the histo-
logical features of IDTCs were summarized.
Prominent nucleoli was observed to have a
lower OS rate. This result was in accordance
with the prognosis of major malignant tumors.

In conclusion, IDCTs patients with hematologi-
cal neoplasia were likely older age (median
62-year old), and this group of patients had a
worse prognosis. In addition, prominent nucle-
oli indicated a worse prognosis.
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