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Case Report
Sinonasal teratocarcinosarcoma masquerading  
as an olfactory neuroblastoma
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Abstract: Sinonasal teratocarcinosarcoma (SNTCS) is a rare malignancy characterized by potent invasiveness, rapid 
growth, and a poor prognosis. Due to its diverse histopathological morphology, complex components, and insidious 
growth sites, as well as inadequate biopsies, SNTCS is often misdiagnosed as other tumors, and this misdiagnosis 
directly affects the treatment and prognosis of patients. Here, we report a case of an elderly SNTCS patient who 
underwent intranasal endoscopic tumor resection under systemic anesthesia. His preoperative diagnosis and intra-
operative frozen sections both led to a misdiagnosis of olfactory neuroblastoma (ONB). However, after surgeries, the 
patient was diagnosed with SNTCS based on routine histopathology and immunohistochemical staining. He then 
underwent follow-up but died of tumor recurrence six months later.
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Introduction

Sinonasal teratocarcinosarcoma (SNTCS) is a 
very rare and aggressive malignant neoplasm; 
histologically, it has the characteristics of  
both teratoma and carcinosarcoma. Classical 
SNTCS is histologically characterized by the 
combination of one or many components of 
benign and malignant epithelial, mesenchymal, 
and nerve elements [1, 2]. The disease posesa 
diagnostic challenge due to its low incidence, 
non-specific imaging manifestations, and com-
plex pathological features. Here, we report one 
case of SNTCS in the olfactory cleft that was 
clinically highly similar to olfactory neuroblas-
toma (ONB). The patient was eventually diag-
nosed with SNTCS based on histopathological 
and immunohistochemical staining. We re- 
viewed the relevant literature and investigated 
the histological origin, clinical and pathological 
traits, diagnosis, treatment, and prognosis for 
this SNTCS case.

Case report

An 80-year-old male presented to Hangzhou 
First People’s Hospital complaining of left nasal 

congestion for six months and left nostril bleed-
ing for two days on January 18, 2011; he dis-
played no headache, vision loss, diplopia, or 
olfactory disorder. Physical examination upon 
admission revealed a pale red mass in the 
olfactory cleft of the left nasal cavity, with a 
slightly uneven surface and some bleeding. 
Computed tomography (CT) of the nasal sinus 
showed a soft tissue mass involving the left 
nasal cavity and partial absorption of the turbi-
nate (Figure 1). Ultrasonography of the neck 
revealed no apparent enlargement of the lymph 
nodes. Based on these findings, the patient 
was diagnosed with ONB in the left nasal cavity. 
Three days after his hospitalization, the patient 
underwent intranasal endoscopy-associated 
tumor resection under systemic anesthesia. 
During this surgery, the tumor, which had a pro-
pensity to bleed upon being touched, was 
observed to be in the upper region of the left 
olfactory cleft and protruding downward to 
block the common nasal meatus. Rapid- 
pathological diagnosis was achieved by an exci-
sional biopsy of the tumor, which revealed the 
following findings: stratified squamous epitheli-
um was present on the surface of the tumor; 
small nested cells had proliferated inside the 
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mesenchyma, some of which manifested gland-
like or ridge-like organization (Figure 2). Cor- 
respondingly, the possibility of ONB was consid-
ered, which warranted immunohistochemical 
staining for further clarification. Intraoperatively, 
the left middle turbinate was partially removed 
before the tumor was completely resected 
along its edge, after which the left ethmoid 
sinus and sphenoid sinus were opened. Smooth 
mucosa was present inside these sinuses, with 
no tumor involvement. The tumor section was 
gray in color and solid in texture. Microscopic 
examination of the surgical specimen showed 
the following findings: non-matured squamous 
cell nests were present underneath the pseu-
dostratified ciliated columnar epithelium, and 
chondrocytes and adenocarcinomal structures 
were present in some areas; inside the tumor, 
there were zones of massive and dense prolif-
eration of primary small cells with apparent cel-
lular heteromorphology. Immunohistochemical 
staining revealed epithelial cells positive for CK 
and EMA, some of which were immunoreactive 
to Syn, CD99, and S-100. Positive Vim staining 
was found in the interstitial and small cellular 

munohistochemical staining were similar to 
those findings from the first postoperative path-
ological examination, which indicated recurrent 
SNTCS. One month after biopsy, the patient 
underwent enhanced magnetic resonance 
imaging (MRI) of the nasal sinus, which gener-
ated the following signs: i) a soft tissue mani-
festing iso-T1 and long-T2 signals in the bilat-
eral nasal cavities and ii) apparently enhanced 
lesions, which protruded into the right orbit and 
had a blurred boundary with the right rectus 
muscle. The tumor had invaded upward into the 
anterior skull base and the left frontal lobe, 
which displayed inhomogeneous contrast en- 
hancement. Flaky edema was present in the 
brain tissues around the tumor (Figure 4). The 
patient decided to withdraw his treatment and 
died 1 month later.

Discussion

SNTCS is a very rare and aggressive malignant 
neoplasm that has been historically referred to 
as “blastoma”, “malignant teratoma”, and “ter-
atoma”. The term “teratocarcinosarcoma” was 

Figure 1. Axial CT scan of the nasal sinus revealed the following signs: a soft 
tissue mass filling the left nasal cavity and partial absorption of the turbinate 
(A: Bone window; B: Soft tissue window).

Figure 2. Rapid pathological examination of intraoperative frozen section 
showed the following findings: stratified squamous epithelium was present 
on the surface of the tumor; inside the mesenchyma, nested small cells had 
proliferated, some of which manifested gland-like or ridge-like organization. 
(hematoxylin and eosin [HE] staining, A: ×40; B: ×100).

areas. Positive CgA was found 
in the microfocal epithelial 
area. Staining for CD56 and 
NSE was positive in the small 
cells, some of which were im- 
munoreactive to Syn, CD99, 
and S-100. The Ki-67 prolifer-
ation rate was approximately 
85% (Figure 3). The patient 
was diagnosed with SNTCS 
based on postoperative pa- 
thological diagnosis and was 
recommended to undergo ra- 
diochemotherapy, but he re- 
fused any further treatment. 

Five months after surgery, the 
patient was again hospital-
ized due to bleeding in both 
nostrils. Physical examination 
revealed a mass along the 
edge of the left posterior nos-
tril that had a slightly uneven 
surface and a propensity for 
bleeding. The patient received 
a tumor biopsy in the left 
nasal cavity under local anes-
thesia. Remarkably, the resul- 
ts of histopathology and im- 
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first proposed by Heffner and Hyams in 1984. 
Histologically, SNTCS is characterized by the 
combination of one or many components of epi-
thelial and mesenchymal elements (both 
benign and malignant) and also incorporates 
some characteristics of malignant teratoma 
and carcinosarcoma [3]. SNTCS was first in- 

MRI images of SNTCS often lack any specificity. 
In addition, there are no specific diagnostic cri-
teria for SNTCS in laboratory tests. In this 
report, the tumor location, clinical manifesta-
tions, and imaging results were remarkably 
similar to those of ONB, which was an impor-
tant cause of the initial misdiagnosis.

Figure 3. Histopathological examination revealed the following signs: (A) 
pseudostratified ciliated columnar epithelium on the top of (B) immature 
squamous cell nests, chondrocytes (C) and adenocarcinoma structure (D) 
visible in some subepithelial regions, and massive dense proliferation of 
primitive small cells (E). (A-E: HE staining, ×200). Immunohistochemical 
staining revealed the following results: epithelial cells positive for epithelial 
CK (F), small cellular regions positive for CD56 (G) and NSE (H), some epi-
thelial cells and small cells were positive for CD99 (I), and mesenchyma and 
small cells positive for Vim (J) (F and G: ×100; H-J: ×200).

cluded as a distinct entity in 
the World Health Organization 
(WHO) 2005 edition of 
Pathology and Genetics of 
Head and Neck tumors [4]. 
However, the tissue origin of 
SNTCS remains unknown. 
SNTCS has been proposed  
to originate from pluripotent 
stem cells that are acciden-
tally trapped in the respiratory 
tract during development or 
as primitive embryonic tissue. 
A genetics study of SNTCS 
suggested that the occur-
rence of SNTCS could be 
related to the absence of a 
demonstrable amplification of 
chromosome 12p [5].

SNTCS is primarily found in 
male adults over 35 years of 
age and has a mean onset 
age of 55 years old with a 
male/female ratio of 7:1 [4, 
6]. Although SNTCS mainly 
occurs in the ethmoid sinus, 
the olfactory cleft, and the 
maxillary sinus, some rare 
cases in the nasopharynx, the 
pharyngeal wall, and the ante-
rior skull base have been 
reported [4]. In general, 
SNTCS has a course of dis-
ease ranging from several 
weeks to 2 years. Its clinical 
manifestations mainly inclu- 
de nasal congestion, nose-
bleeds, and diminished olfac-
tory function. When SNTCS 
invades neighboring areas su- 
ch as the skull base, the cav-
ernous sinus, and the central 
nervous system, other symp-
toms may occur, including 
headache, eye pain, reduced 
vision, and alterations in per-
sonality and behavior. CT and 
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Pathologically, SNTCS is often misdiagnosed as 
ONB, especially in small biopsies. The patho-
logical features of ONB are relatively uniform 
tumor components and the presence of neuro-
blasts characterized by relatively primitive cell 
differentiation and rosette- and epithelium-like 
structures. Immunohistochemical staining re- 
vealed that the tumor cells were immunoreac-
tive to S-100, NSE, Syn, CgA, whereas staining 
for CD99 was negative [7]. Unlike ONB, SNTCS 
consists of three germ layers and features dis-
tinctive histopathological traits and immuno-
histochemical staining. The primary feature of 
SNTCS is teratoma elements, which contain 
the following layers: i) ectoderm composed of 

labeled epithelial components, Vim-labeled 
smooth muscle and spindle cell sarcoma tis-
sue, S-100-labeled neuroepithelial tissue, neu-
roglia and small amounts of cartilage tissue, 
NSE- and CgA-labeled neuroepithelial tissue 
and neurofibrillary matrices, and CD99-labeled 
small cells with low degrees of differentiation 
[8-10]. Therefore, the results of routine patho-
logical and immunohistochemical staining were 
consistent with the pathological features of 
SNTCS.

Currently, there is a lack of consensus on thera-
peutics for SNTCS, but a combination of sur-
gery and radiotherapy appear to be the most 

Figure 4. Contrast-enhanced MRI of the nasal sinus revealed the following 
signs: soft tissue manifesting iso-T1 and long-T2 signals in bilateral nasal 
cavities and an apparent enhanced lesion protruding into the right orbit and 
having a blurred boundary with the right rectus eye muscle. The tumor invad-
ed upward into the anterior skull base and left frontal lobe. (A: T1-weighted 
MRI; B: T2-weighted MRI; and C, D: Gd-enhanced T1-weighted MRI).

keratinized or non-keratinized 
squamous epithelial neuroen-
docrine components, which 
are arranged in a duct-like 
architecture, with interior co- 
lumnar cells; ii) mesoderm 
containing immature bone tis-
sues, cartilage, smooth mus-
cle fibers, and fibrous vascu-
lar tissues; and iii) endoderm 
composed of epithelium and 
glands from the gastrointesti-
nal and respiratory tracts. 
SNTCS also has carcinosar-
coma elements. As a conse-
quence, there are some zones 
of adenocarcinoma and spin-
dle cell sarcoma in addition to 
the teratoma. SNTCS also 
contains some differentiated 
neuroepithelial cells, which 
form ONB regions and neurofi-
brillary matrices. As such, 
SNTCS features myriad com-
plex elements in various 
ratios and degrees of matura-
tion and may even harbor 
ONB zones. Hence, the patho-
logical diagnosis of SNTCS 
often requires multiple biop-
sies or radically resected sp- 
ecimens. In this study, the 
patient was initially diagnosed 
with ONB based on intraoper-
ative frozen section findings, 
possibly due to inadequate 
specimen collection. Immuno- 
histochemical staining of this 
tumor revealed CK- and EMA-
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effective treatment option. If metastasis or 
recurrence occurs, chemotherapy is recom-
mended [4, 6, 11-13]. Wassef et al. reported 
that combined surgery-radiotherapy therapeu-
tics for SNTCS patients generated a low recur-
rence rate of 37% [13]. Smith et al. treated 5 
SNTCS patients with a combined surgery-radio-
therapy procedure and found no recurrence or 
distal metastasis during the 72-372 month fol-
low-up period [11, 14]. In this case, although 
the patient underwent radical tumor resection 
by transnasal endoscopic surgery, he had a 
survival period of only 6 months after refusing 
postoperative radiotherapy.

SNTCS is a highly malignant tumor that is char-
acterized by remarkably fast growth and potent 
invasiveness. SNTCS often destroys the neigh-
boring soft tissues and bone materials and may 
even invade the orbital cavity and intracranial 
region. Because it has a high likelihood of local 
lymph node metastasis and distal metastasis, 
SNTCS patients have poor prognoses. A retro-
spective analysis by Heffner et al. was per-
formed in 20 cases of SNTCS with a median 
survival period of 1.7 years [15]. A meta-analy-
sis of 54 SNTCS cases was performed by Wei 
et al., which reported that 50% of the cohort 
survived less than 3 years [16].

SNTCS is a very rare and special malignancy 
that lacks specific clinical and imaging fea-
tures. Hence, it is easily misdiagnosed, which 
causes treatment delay. Clinicians therefore 
must have an increased awareness of SNTCS. 
If a patient exhibits signs such as unilateral 
nasal obstruction, headache and epistaxis with 
unknown causes, the possibility of malignant 
tumors should be immediately considered. CT 
and MRI of the nasal sinus and biopsy should 
be performed as soon as possible. SNTCS con-
sists of a variety of complex components, and it 
is very important to perform repeated biopsies 
and to thoroughly examine surgical specimens 
to establish a reliable pathological diagnosis. 
As SNTCS has a poor prognosis, comprehen-
sive therapeutics should be used, and close 
follow-up monitoring should be provided, there-
by improving patients’ survival.
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