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1 	 | 	 INTRODUCTION

We	 report	 an	 extremely	 rare	 case	 of	 interdigitating	 den-
dritic	 cell	 sarcoma	 that	 originated	 from	 the	 oropharynx	
of	 a	 patient	 who	 underwent	 surgery	 and	 postoperative	
radiation	 therapy.	 She	 was	 initially	 diagnosed	 with	 oro-
pharyngeal	 cancer	 and	 neck	 metastases.	 Postoperative	
histopathological	 examination	 revealed	 that	 the	 tumor	
cells	were	considered	dendritic	cell	origin.

Interdigitating	dendritic	cells	(IDCs)	are	the	dendritic	
cells	that	are	distributed	in	the	T	lymph	areas	of	lymphoid	
tissues,	such	as	the	lymph	nodes,	spleen,	and	thymus,	and	
are	the	major	antigen-	presenting	cells	for	T	lymphocytes	
in	each	area.	 Interdigitating	dendritic	cell	 sarcoma	is	an	
extremely	rare	disease	that	is	considered	to	be	a	neoplastic	

lesion	derived	from	IDCs	and	occurs	in	the	skin,	kidney,	
lung,	testis,	and	gastrointestinal	tract,	in	addition	to	in	the	
lymphoid	 tissue.1,2	Only	approximately	100	cases	of	 this	
disease	have	been	reported	so	far.	Moreover,	it	is	extremely	
rare	that	the	tumor,	as	in	this	case,	originates	from	the	oro-
pharynx.	Therefore,	we	report	 the	case	of	a	patient	with	
IDC	sarcoma	(IDCS)	originating	from	the	oropharynx	and	
present	a	literature	review.

2 	 | 	 CASE HISTORY AND 
EXAMINATION

A	 65-	year-	old	 woman	 became	 aware	 of	 a	 right	 cervi-
cal	 mass	 in	 mid-	January	 2020	 and	 was	 referred	 to	 the	
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Abstract
Interdigitating	dendritic	 cell	 sarcoma	 is	an	extremely	 rare	 tumor	and	 typically	
originates	 from	 lymph	nodes.	Here,	we	report	a	patient	with	 tumor	originated	
from	the	oropharynx	who	received	successful	surgical	treatment.
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hospital	near	her	residence	 in	mid-	February.	An	elastic	
hard	 mass	 was	 palpable	 in	 her	 upper	 right	 neck,	 and	
computed	 tomography	 (CT)	 and	 magnetic	 resonance	
imaging	revealed	a	well-	defined	solid	mass.	No	systemic	
symptoms	 were	 observed.	 Fine-	needle	 aspiration	 cytol-
ogy	 did	 not	 provide	 a	 definitive	 diagnosis.	 The	 patient	
was	 then	 referred	 to	 our	 hospital	 in	 May	 for	 diagnosis	
and	radical	therapy	against	the	tumor.	A	tumor	with	an	
irregular	mucosa	was	found	at	the	lower	pole	of	the	right	
palatine	 tonsil	 to	 the	 right	 side	of	 the	 tongue	base.	The	
cervical	mass	was	42 mm	in	diameter	with	a	smooth	sur-
face,	 elastic	 hardness,	 good	 mobility,	 and	 slight	 tender-
ness	in	the	right	level	II	region.	CT	revealed	mild	mucosal	
thickening,	with	a	major	axis	of	16 mm	and	contrast	en-
hancement	 on	 the	 right	 wall	 of	 the	 oropharynx.	 In	 the	
right	level	IIA	region,	a	swollen	lymph	node	that	showed	
irregular	contrast	enhancement	with	a	major	axis	of	ap-
proximately	54 mm	was	observed	 (Figure 1A,B),	which	
was	larger	than	when	it	was	seen	on	the	CT	from	the	pre-
vious	 hospital	 obtained	 approximately	 four	 months	 be-
fore.	Fluorodeoxyglucose	positron	emission	tomography	
(FDG-	PET)	imaging	revealed	a	26 × 12 × 33-	mm	tumor	
located	on	the	right	wall	of	the	oropharynx,	accompanied	
by	abnormal	accumulation	with	a	maximum	standardized	
uptake	value	(SUVmax)	of	24.6.	The	mass	was	suspected	
to	be	a	cancer.	Multiple	lymphadenopathy	was	found	in	

the	right	level	IIA	region,	accompanied	by	abnormal	ac-
cumulation	with	an	SUV	of	up	to	24.7,	and	lymph	node	
metastasis	 was	 suspected	 (Figure  1C,D).	 In	 addition,	 a	
mass-	like	 shadow	 was	 found	 in	 the	 descending	 colonic	
intestinal	 flexion	 with	 abnormal	 accumulation	 with	 an	
SUVmax	of	6.4.	Colon	cancer	was	suspected,	and	seven	or	
more	swollen	lymph	nodes	were	found	around	the	mass	
and	in	the	mesentery.	Abnormal	accumulation	up	to	an	
SUVmax	 of	 9.2	 was	 observed	 in	 these	 lymph	 nodes,	 and	
metastasis	was	considered.	Gastroscopy	and	colonoscopy	
revealed	no	obvious	double	cancer,	including	within	the	
area	of	accumulation	on	FDG-	PET.

Right	palatine	tonsil	biopsy3	revealed	non-	keratinized	
stratified	squamous	epithelium	and	infiltration	of	inflam-
matory	cells,	which	were	mainly	lymphocytes,	under	the	
epithelium.	No	malignant	cells	were	identified.	The	cervi-
cal	 lymph	 node	 fine-	needle	 aspiration	 cytology	 revealed	
atypical	 cells	 with	 a	 high	 N/C	 ratio,	 and	 conspicuous	
nucleoli	 were	 found	 in	 agglomerates	 from	 solitary	 form	
against	 the	 necrotic	 and	 inflammatory	 cell	 background.	
Although	 the	 histological	 type	 was	 unclear,	 carcinoma	
was	 suspected	 (Figure  2A).	 Its	 human	 papillomavirus	
status	was	not	examined	because	of	the	quality	of	the	as-
pirate	obtained.	Concurrently,	we	assumed	that	the	final	
pathological	diagnosis	could	be	determined	following	the	
tumor's	surgical	resection.

F I G U R E  1  A	and	B	Contrast-	
enhanced	computed	tomography	
images	of	the	patient.	A:	axial	image;	
B:	coronal	image.	In	the	right	level	IIA	
region,	a	swollen	lymph	node	with	a	
54-	mm	diameter	that	showed	irregular	
contrast	enhancement	was	observed.	
C	and	D.	Fluorodeoxyglucose	positron	
emission	tomography	images	of	the	
patient.	C:	axial	image;	D:	coronal	
image.	Multiple	lymphadenopathy	was	
seen	in	the	right	level	IIA	region,	with	
abnormal	accumulation	up	to	a	maximum	
standardized	uptake	value	of	24.7
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3 	 | 	 TREATMENT

As	the	tentative	diagnosis,	in	this	case,	was	oropharyngeal	
carcinoma	(clinical	stage:	T1N2bM0),	and	the	pathologi-
cal	diagnosis	was	only	carcinoma	of	an	unidentified	type,	
so	 we	 performed	 pharyngeal	 tumor	 resection	 and	 neck	
dissection.	 Moreover,	 as	 there	 was	 a	 possibility	 that	 the	
oropharyngeal	lesion	was	not	the	primary	lesion,	and	one	
aim	of	this	surgery	was	to	obtain	a	definitive	pathological	
diagnosis.	Right	level	II/III	lymph	nodes	had	strong	adhe-
sion	to	the	surrounding	tissues,	and	a	combined	resection	
that	 included	 the	 internal	 jugular	 vein,	 external	 jugular	
vein,	 sternocleidomastoid	 muscle,	 great	 auricular	 nerve,	
accessory	nerve,	and	cervical	plexus,	and	posterior	belly	
of	 the	 digastric	 muscle	 was	 needed.	 We	 used	 transoral	
videolaryngoscopic	surgery	to	remove	the	oropharyngeal	
lesion.4  The	 primary	 lesion	 was	 resected,	 including	 the	
tongue	 muscular	 layer	 and	 right	 palatine	 tonsil,	 with	 a	
margin	 of	 approximately	 10  mm.	 The	 maximum	 size	 of	
the	resected	lymph	nodes	was	60 × 50 × 50 mm.

4 	 | 	 DIFFERENTIAL DIAGNOSIS

Postoperative	histopathological	examination	showed	that	
the	 oropharyngeal	 lesion	 was	 composed	 of	 tumor	 tissue	
with	 ulcers,	 round	 nuclei	 with	 distinct	 nucleoli	 under	
the	epithelium,	and	mononuclear	or	multinuclear	tumor	
cells	 that	 were	 proliferating	 diffusely	 (Figure  3A).	 The	
right	 level	 II	 lymph	 node	 showed	 the	 same	 findings	 as	
the	oropharyngeal	lesion	and	extracapsular	spread	(ECS)	

positivity	 (Figure  3B).	 Based	 on	 these	 findings,	 malig-
nant	 lymphoma	 and	 poorly	 differentiated	 cancer	 were	
included	in	the	differential	diagnosis.	From	the	immuno-
histochemical	staining	results	(Table 1	and	Figure 3C–	H),	
the	 possibility	 of	 histiocytic	 and	 dendritic	 cell	 sarcoma,	
such	as	myeloid	sarcoma,	Langerhans	cell	sarcoma,	and	
IDCS,	was	considered.	Since	the	tumor	cells	were	CD4(+),	
CD1a(focal	 +),	 CD45(+),	 S-	100(+),	 CD68(focal	 +),	
CD34(-	),	MIC2(-	),	MPO(-	),	CD21(-	),	CD23(-	),	Langerin(-	),	
SMA(-	),	and	D2-	40(-	),	the	final	diagnosis	was	IDCS.

5 	 | 	 OUTCOME AND FOLLOW- UP

Since	ECS	was	observed	in	the	cervical	lymph	node	me-
tastasis,	postoperative	radiotherapy	was	performed	on	the	
pharynx	and	whole	neck	from	July	to	September	2020.	No	
obvious	 recurrence	or	metastasis	was	observed	one	year	
and	two	months	after	surgery	and	eleven	months	after	the	
end	of	the	postoperative	radiotherapy.

6 	 | 	 DISCUSSION

According	 to	 the	 World	 Health	 Organization	 classifica-
tion	(2008),	histiocytic	and	dendritic	cell	tumors	are	clas-
sified	 into	 five	 types:	 histiocytic	 sarcoma,	 Langerhans	
cell-	derived	tumor,	IDCS,	follicular	dendritic	cell	sarcoma	
(FDCS),	 and	 other	 rare	 dendritic	 cell	 tumors.1	 Among	
them,	IDCS	is	an	extremely	rare	tumor,	and	only	slightly	
over	 100	 cases	 have	 been	 reported	 to	 date.	 Systemic	

F I G U R E  2  Fine-	needle	aspiration	
cytology	(lymph	node)	and	surgically	
removed	specimens.	A,	Fine-	needle	
aspiration	cytology	revealed	the	
presence	of	atypical	cells	with	prominent	
nucleoli	on	a	background	of	necrotic	
and	inflammatory	cells.	B,	Cut	surface	
of	specimen.	The	cervical	lymph	node	
removed	from	the	right	level	II	region	
is	shown.	C,	The	operative	view	of	the	
oropharyngeal	tumor.	D,	The	removed	
oropharyngeal	tumor
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symptoms	include	fever,	weight	loss,	and	malaise.	Lymph	
nodes	 are	 the	 most	 commonly	 affected	 site,	 but	 in	 ap-
proximately	 30%	 of	 cases,	 extranodal	 lesions	 in	 the	 na-
sopharynx,	small	intestine,	intestinal	membrane,	spleen,	
testicles,	skin,	 tonsils,	and	bladder,	among	other	regions	

are	observed.1	Histologically,	 tumor	cells	are	distributed	
in	 the	paracortical	 region	of	 the	 lymph	nodes	and	show	
a	 sheet-	like,	 bundle-	like,	 or	 flower-	like	 growth	 pattern.	
Tumor	cells	are	oval	to	spindle-	shaped	and	have	abundant	
vesicles,	oval	nuclei,	and	distinct	nucleoli.	Multinucleated	
cells	 are	 also	 abundant.5-	9	 Immunohistologically,	 tumor	
cells	express	macrophage-	related	antigens,	such	as	S-	100	
protein,	 CD68,	 and	 CD45.	 In	 contrast,	 CD1a,	 lysozyme,	
follicular	dendritic	cell	markers	(CD21,	CD35),	and	B	cell	
and	 T	 cell	 markers	 are	 negative.5-	9  The	 desmosome-	like	
focal	 adhesions	 normally	 observed	 in	 Birbeck	 granules,	
and	 FDCS,	 which	 are	 specific	 to	 Langerhans	 cell	 his-
tiocytosis,	have	not	been	observed.7,8,10	Differential	diag-
noses	 include	 histiocyte/dendritic	 cell	 tumors,	 various	
sarcomas,	 malignant	 melanoma,	 malignant	 lymphoma,	
Rosai-	Dorfman	 disease,	 and	 undifferentiated	 cancer.	
IDCS	 is	 characterized	 by	 an	 interdigitation	 that	 is	 com-
plicated	and	has	been	found	to	invade	between	adjacent	
cells	through	numerous	cell	processes	as	seen	on	electron	
microscopy.	 Although	 no	 electron	 microscopic	 images	
were	obtained	 in	 this	 case,	 the	histological	 findings	and	

F I G U R E  3  Histopathological	findings.	Hematoxylin-	eosin	stain	of	the	oropharyngeal	tumor	(A)	and	lymph	node	(B)	The	two	samples	
were	nearly	identical.	Positive	results	were	observed	in	the	immunohistochemical	study	for	CD45	(C),	CD68	(D),	CD4	(E),	S-	100	(F),	CD1a	
(G),	and	Ki-	67	(H)	(see	also	Table 1)

T A B L E  1 	 Immunohistochemistry	results

CD3 − CD34 −

CD10 − CD45 +

CD20 − S−100 +

CD30 − CD68 Focal	+

CD56 − MIC2 −

GranzymeB − MPO −

ALK−1 − CD4 +

EMA − CD21 −

AE1/AE3 − CD23 −

Ki−67 Positive	rate	90% Langerin −

EBV-	ISH − SMA −

CD1a Focal	+ D2-	40 −
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immunohistochemical	staining	results	were	generally	 in	
agreement	with	those	of	IDCS.

According	to	Jiang	et	al.,	the	median	age	of	onset	of	IDCS	
is	56 years	(0.3–	86 years),	the	median's	overall	survival	is	
15  months,	 and	 disease-	free	 survival	 and	 overall	 1-	year	
survival	are	32%	and	51%,	respectively.11	Although	a	stan-
dard	treatment	for	IDCS	has	not	been	established,	if	the	le-
sion	is	localized,	surgical	resection,	radiation	therapy,	or	a	
combination	of	both	is	performed,	and	long-	term	survival	
has	 been	 reported.2	 In	 addition,	 CHOP	 (cyclophospha-
mide,	doxorubicin,	vincristine,	prednisone),	DHAP	(dexa-
methasone,	cisplatin,	high-	dose	cytarabine),	and	EPOCH	
(etoposide,	 prednisone,	 vincristine,	 cyclophosphamide,	
doxorubicin)	 therapy	have	been	used	 for	advanced	cases	
and	systemic	lesions.	ICE	(ifosfamide,	carboplatin,	etopo-
side)	therapy	and	ABVD	(doxorubicin,	bleomycin,	vinblas-
tine,	dacarbazine)	therapy	for	Hodgkin's	lymphoma	have	
also	 been	 administered	 with	 chemotherapy	 and	 radio-
therapy,	 similar	 to	 treatment	 for	 malignant	 lymphoma.5	
However,	it	has	been	reported	that	CHOP	therapy	for	non-	
Hodgkin's	 lymphoma	 had	 a	 poor	 therapeutic	 effect,	 and	
early	recurrence	has	been	observed,	even	in	patients	who	
respond	to	treatment.12	However,	it	has	been	reported	that	
a	 therapeutic	effect	was	obtained	 following	 the	adminis-
tration	of	ABVD	therapy	for	Hodgkin's	lymphoma,12,13	and	
the	prognosis	remains	unclear.

In	 our	 case,	 the	 lesion	 was	 confined	 to	 the	 orophar-
ynx	and	cervical	 lymph	nodes,	and	 the	histological	 type	
was	unknown	before	surgery.	Thus,	resection	surgery	was	
selected	as	the	initial	treatment.	Since	ECS	was	found	in	
the	cervical	lymph	nodes,	postoperative	radiotherapy	was	
performed.	No	obvious	recurrence	or	metastasis	was	ob-
served	in	one	year	and	two	months	after	surgery,	and	the	
obvious	increase	in	lymph	node	size	in	the	abdominal	re-
gion	that	was	observed	on	preoperative	FDG-	PET	was	not	
observed	on	subsequent	contrast-	enhanced	CT.

Since	 IDCS	often	occurs	 in	 lymph	nodes,	as	described	
above,	it	was	difficult	to	determine	whether	the	primary	le-
sion	of	this	disease	was	in	the	oropharynx	or	cervical	lymph	
nodes.	However,	since	lymph	drainage	routes	from	the	phar-
ynx	to	the	cervical	lymph	nodes	are	present,	the	oropharyn-
geal	lesions	were	thought	to	be	the	primary	pathology.
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