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Abstract

Sarcomas infrequently arise in the larynx where the vast majority of tumors are of epithelial origin. Given their rarity, studies
of these lesions are limited in number. In this series, we describe our institutional experience with ten primary sarcomas of
the larynx encountered over an 18 year period, comprising 1.9% of all laryngeal malignancies observed in this timeframe.
The cases include four chondrosarcomas and one example each of osteosarcoma, embryonal rhabdomyosarcoma, undif-
ferentiated spindle cell sarcoma, well-differentiated liposarcoma, Kaposi sarcoma, and synovial sarcoma. Patients included
nine males and one female, with a mean age of 59 years (range 34—75). The mean clinical follow-up time was 3.4 years
(range 0—12 years). Clinically, all patients presented with vocal and/or respiratory symptoms, and all received surgical treat-
ment with the exception of the case of Kaposi sarcoma. Of the nine patients who underwent surgical excision, two, both
chondrosarcomas, experienced local recurrence. No instances of distant metastasis or death of disease had occurred at the
time of preparation of this manuscript. In conclusion, primary sarcomas of the larynx are rare but tend to present with early
symptoms. This likely allows for earlier detection and intervention as compared to their counterparts in other deep soft tissue
locations. Pathologically, it is important, although difficult in some cases, to distinguish these neoplasms from sarcomatoid
carcinoma and reactive processes. Careful morphologic and immunohistochemical evaluation, as well as correlation with
the clinical and radiologic findings, is important for accurate tumor classification.
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Introduction

Primary sarcomas of the larynx are rare and represent less
than 1% of malignant neoplasms arising at this site [1, 2].
Chondrosarcoma is the most common sarcoma subtype
primary to the larynx and typically arises within the mul-
tiple cartilaginous structures [3]. Other sarcomas are less
common and most often arise in the submucosal connec-
tive tissue [4]. Studies of laryngeal sarcoma are limited in
number, necessitating further analysis of their characteris-
tics and clinical outcomes. In this series, we describe our
institutional experience of ten cases of laryngeal sarcomas
encountered over an 18-year period to add to the limited data
of these rare entities.
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Methods
Case Selection

With prior approval from our Institutional Review Board,
a retrospective search of the electronic surgical pathology
records was conducted to identify examples of sarcoma aris-
ing in the larynx received between 2000 and 2018. Search
terms included sarcoma, spindle, malignant, etc. in combi-
nation with larynx or laryngectomy. All available histologic
slides from each sarcoma case, including relevant immuno-
histochemical stains, were retrieved from the institutional
pathology archives. Clinical data was reviewed using the
electronic medical records system.

The total number of patients diagnosed with non-sarco-
matous malignant neoplasms of the larynx during this time
frame was identified by searching the surgical pathology
records using terms such as carcinoma, malignant, and lym-
phoma in combination with larynx or laryngectomy.
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Immunohistochemistry

All immunohistochemical staining was performed in a
College of American Pathologists (CAP)-certified labo-
ratory according to standardized protocols. An automated
immunostainer (Bond III, Leica Biosystems, Germany)
and polymer anti-mouse or anti-rabbit poly-HRP-IgG
were used. The chromogen was 3300-diaminobenzidine
tetrahydrochoride. Antibody clones, dilutions, and sources
are reported in Table 1.

Fluorescence in situ hybridization (FISH)

Fluorescence in situ hybridization (FISH) for MDM2
amplification was performed according to a clinically vali-
dated laboratory protocol using the SpectrumOrange Vysis
LSI (Abbott) MDM?2 FISH probe. After identifying histo-
logic regions appropriate for analysis, a minimum of 100
cell nuclei per case were evaluated under oil immersion at
1000x magnification. Overlapping nuclei were excluded.
Amplification was defined as an average of 5 or more fluo-
rescent signals per nucleus.

Table 1 Immunohistochemistry antibodies used in this series

Antigen Clone Dilution Source

CK AE1/AE3 1:100 Dako

LMWK Cam5.2 1:50 Becton—Dickinson
CEA CEA31 1:400 Cell Marque
CK5 EP1601Y 1:50 Cell Marque
EMA E29 1:1000 Dako

ERG EPR3864 1:100 Abcam

p40 BC28 1:200 BioCare Medical
p63 BC4A4 1:125 BioCare Medical
SOX10 BC34 1:50 BioCare Medical
Desmin D33 1:800 Dako

Myogenin F5D 1:25 Cell Marque
MyoDl1 EP212 1:20 Cell Marque
CD21 1F8 1:20 Dako

CD35 EP197 1:400 Cell Marque
ALK ALK-1 1:20 Cell Marque
SATB2 CL0276 1:100 Sigma-Aldrich
CD34 QBEnd 10 1:200 Dako

SMA 1A4 1:200 Cell Marque
STAT6 YE361 1:400 Abcam

HHV-8 13B10 1:200 Cell Marque

CK indicates cytokeratin; LMCK low molecular weight keratin; EMA
epithelial membrane antigen
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Results
Patient Characteristics

We identified a total of 528 patients with malignant neo-
plasms arising in the larynx, ten of which were sarcomas.
These cases represented 1.9% of total laryngeal malig-
nancies in our pathology archives from 2000 to 2018 and
comprised four examples of chondrosarcoma and one each
of osteosarcoma, embryonal rhabdomyosarcoma, well-
differentiated liposarcoma, Kaposi sarcoma, synovial sar-
coma, and undifferentiated spindle cell sarcoma. Patients
included nine males and one female with a mean age of
59 years (range 34-75). The mean clinical follow-up time
was 3.4 years (range 0—12). The clinical and pathologic
characteristics of all sarcoma patients are summarized in
Table 2.

We identified 508 patients (96%) with carcinoma: 488
squamous cell carcinomas (92%), 10 adenoid cystic carci-
nomas (1.9%), 6 sarcomatoid carcinomas (1.1%), 2 aden-
osquamous carcinomas (0.4%), 1 mucoepidermoid carci-
noma (0.2%), and 1 atypical carcinoid tumor (0.2%). Ten
cases of lymphoma were identified which represented 1.9%
of all cases. These included 5 diffuse large B cell lym-
phomas, 2 extranodal NK/T-cell lymphomas, 2 peripheral
T-cell lymphomas, and 1 Hodgkin lymphoma.

Chondrosarcoma

Primary laryngeal chondrosarcoma accounted for four
cases in our series and represented the only sarcoma sub-
type with multiple examples. All patients were sympto-
matic upon presentation with reports of hoarseness, dys-
phagia, and/or stridor. Of the four patients, only one had
a history of tobacco smoking, and two reported moderate
alcohol use. Histologically, all tumors were conventional
type chondrosarcomas and showed multinodular growth of
variably hypercellular hyaline cartilage. Features of aggres-
sive growth, including invasion into adjacent soft tissue and
destruction of laryngeal cartilaginous structures, were pre-
sent. Using the grading system described in the WHO Clas-
sification of Tumours of Soft Tissue and Bone, three tumors
were grade I and one was grade II [5]. The mean tumor
size was 3.3 cm with a range of 2.5-4.6 cm. Two patients
(patients #2 and #3) experienced local recurrence after initial
conservative excision at 6 months and 2 years, respectively,
and both subsequently underwent total laryngectomy. Patient
#3 had a second local recurrence 15 months after total laryn-
gectomy. No distant metastases were observed in any of the
patients. Representative radiologic, gross, and microscopic
features of chondrosarcoma are provided in Fig. 1.
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Table 2 Clinicopathologic features of ten laryngeal sarcomas

Patient # Diagnosis Age (years)/sex Size (cm) Site of tumor Symptoms Treatment Recurrence/ Status & total
Epicenter (margins) metastasis follow-up
(months) (years)
1 Chondrosar- 71/M 2.5 L Arytenoid Hoarseness, Total laryngec- N/N DOC (3)
coma, grade I dysphagia tomy (—)
2 Chondrosar- 65/F 4.6 R Arytenoid Hoarseness, Fragmented Y(6)N/N NED (12)
coma, grade [ dysphagia local excision
(N/A); Laryn-
gectomy (—)
3 Chondrosar- 54/M 3.5 Cricoid Hoarseness, Partial laryn- Y(24)Y(15)/N  AWD (7)
coma, grade II discomfort gectomy (+);
Total laryn-
gectomy (—)
4 Chondrosar- 58/M 2.6 Subglottis Stridor Partial laryn- N/N NED (2)
coma, grade I gectomy (—)
5 Osteosarcoma,  75/M 2.1 Anterior com-  Hoarseness Laryngectomy  N/N LOST
high grade misure (=)
6 Embryonal 61/M <1 R Arytenoid Dyspnea, Fragmented N/N NED (1)
rhabdomyo- stridor local exci-
sarcoma sions x2
(N/A), CT,
RADx
7 Well-differenti- 36/M 24 Epiglottis/val-  Sleep apnea, Partial laryn- N/N NED (1)
ated liposar- lecula dysphagia gectomy (—),
coma RADx
8 Kaposi Sarcoma 34/M N/A Epiglottis, Vocal changes  CT - NED (9)
aryepiglottic
folds
9 Synovial 69/M 6.8 Vallecula Cough Partial laryn- N/N LOST
sarcoma, gectomy (—),
FNCLCC RADx
grade 3
10 Undifferenti- 68/M 2.5 Subglottis Dyspnea, stri-  Laryngectomy  N/N LOST (0.25)
ated spindle posterior dor, hemop- (—); RADx
cell sarcoma, tysis

FNCLCC
grade 3

AWD indicates alive with disease; CT chemotherapy; DOC died of other causes; NED no evidence of disease; RADx, radiation

Osteosarcoma

A 75-year-old male former smoker presented with progres-
sive hoarseness. A mass was identified within the submu-
cosal connective tissue of the anterior commissure under-
lying the vocal folds. Computed tomography (CT) imaging
showed scattered areas of calcification (Fig. 2a). Biopsy
of the lesion showed a high-grade malignant spindle cell
neoplasm with bone matrix production. No evidence of
epithelial differentiation was present. Subsequent laryn-
gectomy revealed a neoplasm with osteosarcomatous dif-
ferentiation centered within the submucosal connective tis-
sue (Fig. 2b). The malignancy abutted, but did not invade,
the thyroid cartilage. There was no morphologic evidence
of an overlying or pre-existing epithelial neoplasm to

include dysplasia of the overlying mucosa or invasive
squamous cell carcinoma. The possibility of spindle cell/
sarcomatoid carcinoma with heterologous osteosarcoma-
tous differentiation was ruled out with multiple negative
immunohistochemical studies for squamous differentiation
(AE1/AE3, Cam5.2, CKS5, p63, and p40). SATB2 dem-
onstrated strong nuclear staining, further supporting the
morphologic impression of osteoblastic differentiation.
The tumor was ultimately classified as high-grade osteo-
sarcoma. No other sites of disease were identified after
clinical work-up to suggest metastasis from another pri-
mary location. The patient ultimately transferred care to
another institution, and no further follow-up information
was available.
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Fig.1 a, b Sagittal CT image
and gross resection specimen
from patient #2 demonstrating a
destructive cartilaginous lesion
which involves the cricoid
cartilage. ¢ H&E stained histo-
logic section showing grade I
conventional chondrosarcoma
from patient #2. d H&E stained
histologic section of grade 11
conventional chondrosarcoma
from patient #3

Rhabdomyosarcoma, Embryonal Type

A 61-year-old man presented with a 2 year history of
dyspnea and stridor associated with vocal cord immo-
bility following prior intubation. He reported former
cigarette smoking for over 30 years as well as chronic
opioid dependence. Laryngoscopy revealed an exophytic,
ulcerated lesion of the right posterior arytenoid region
measuring less than one centimeter. The clinical impres-
sion was of granulation tissue. The mass was excised and
histologic sections revealed a submucosal proliferation
of highly atypical spindled to round neoplastic cells with
subepithelial condensation. Scattered cells demonstrated
rhabdomyoblastic differentiation (Fig. 2¢). The neoplastic
cells showed diffuse expression of desmin and MyoD1
and focal myogenin expression (Fig. 2d). Cytokeratins
(AE1/AE3, Cam5.2, CKS5), CEA, EMA, ERG, p40, p63,
and SOX10 were all negative in the neoplastic popula-
tion. The lesion was classified as rhabdomyosarcoma with
features suggesting an embryonal subtype. Although there
was no clinically apparent residual tumor, conservative
re-excision showed microscopic residual neoplasm. The
patient was treated with systemic chemotherapy and radi-
ation without further surgical intervention. No evidence
of recurrent disease or metastasis was present after 1 year
of follow-up.
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Well-Differentiated Liposarcoma

A 36-year-old male non-smoker presented with a 3 year his-
tory of sleep apnea and dysphagia. Laryngoscopy and CT
imaging revealed a 4.0 cm fatty mass arising in the base
of the epiglottis/vallecula (Fig. 2e). Biopsy demonstrated a
fat-forming neoplasm with interspersed fibrous bands con-
taining atypical spindle cells (Fig. 2f). FISH studies demon-
strated MDM?2 gene amplification which supported the diag-
nosis of well-differentiated liposarcoma. Supraglottic partial
laryngectomy was performed followed by adjuvant radiation
therapy. No evidence of dedifferentiation was found in the
excision specimen. At 1 year of follow-up, no local recur-
rence or metastatic disease was clinically identified.

Undifferentiated Spindle Cell Sarcoma

A 68-year-old man with no history of tobacco, alcohol,
or other substance use presented with rapidly worsening
dyspnea, stridor, and hemoptysis requiring intubation. CT
imaging showed a 2.7 cm mass involving the soft tissues
of the posterior subglottis (Fig. 3a). No regional lymphad-
enopathy was identified on imaging studies. Histologic
sections from a biopsy showed a malignant spindle cell
neoplasm with vague fascicular growth, severe nuclear
atypia, brisk mitotic activity, and intermixed inflammatory
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Fig.2 a Osteosarcoma. CT
imaging demonstrates a par-
tially mineralized soft tissue
mass located in the anterior
commissure. b Histologic sec-
tions demonstrate malignant
spindle cells with osteoblastic
differentiation, including bone
matrix deposition. ¢ Embryonal
rhabdomyosarcoma. Histologic
section showing a submucosal
proliferation of atypical spin-
dled to round neoplastic cells
with subepithelial condensation
and scattered cells showing
features of rhabdomyoblastic
differentiation. d Immunohis-
tochemical stains show strong
immunoreactivity for desmin
and MyoD1. e Well-differenti-
ated liposarcoma. CT imaging
demonstrates a mass involving
the epiglottis/vallecula. f His-
tologic section demonstrating a
neoplasm composed of adipose
tissue and loose fibrous stroma
containing atypical spindle cells
characteristic of well-differenti-
ated liposarcoma

cells (Fig. 3b). The subsequent total laryngectomy dem-
onstrated a mass centered in the soft tissues external to
the posterior subglottis with extension into the larynx and
proximal trachea. The histologic features remained similar
to those seen in the biopsy and there was no morphologic
evidence of pre-existing surface epithelial dysplasia or car-
cinoma. Immunohistochemical stains demonstrated vari-
able expression of SMA and focal Cam5.2. Negative stains
included AE1/AE3, CKS5, p40, p63, S100, desmin, ALK-
1, CD21, CD34, CD35, STAT6, and ERG. MDM?2 gene
amplification was not identified by FISH. The neoplasm
was ultimately classified as undifferentiated spindle cell
sarcoma. A limited cervical lymph node dissection was
performed yielding only one lymph node for evaluation
which showed no evidence of metastasis. After resection,
the patient was treated with additional radiation and no
evidence of recurrence or distant metastasis was seen after
three months of follow-up.

Kaposi Sarcoma

A 34-year-old male non-smoker with a history of moderate
alcohol use, HIV/AIDS, and cutaneous Kaposi sarcoma
presented after 2 months of progressive voice changes.
He was found to have a large mass involving the epiglot-
tis and aryepiglottic folds (Fig. 3c). A biopsy showed a
spindle cell neoplasm forming vascular spaces and blood
extravasation. Immunohistochemistry revealed nuclear
staining with HHVS, supportive of Kaposi sarcoma
(Fig. 3d). Initial treatment with HAART and Doxorubicin
resulted in tumor regression; however, after 1 year, his
tumor recurred. He received additional chemotherapy
with complete clinical resolution and no further recur-
rence after 9 years.
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Fig.3 a Undifferentiated
spindle cell sarcoma. CT imag-
ing demonstrates an ill-defined
mass within the posterior
subglottis. b Histologic sec-
tion demonstrates a malignant
neoplasm with highly atypical
spindle cells and intermixed
inflammatory cells. ¢ Kaposi
sarcoma. CT imaging shows a
mass involving the epiglottis
and aryepiglottic folds. d Histo-
logic examination demonstrates
a spindle cell neoplasm with
nuclear staining for HHV-8
immunohistochemistry (inset)

Synovial Sarcoma

A 69-year-old male non-smoker presented with several
months of persistent cough. CT demonstrated a 6.8 cm mass
arising in the vallecula and invading into the thyroid carti-
lage. Histologic sections of the biopsy specimen showed a
highly cellular monotonous spindle cell neoplasm. RT-PCR,
performed at an outside laboratory, detected a SYT-SSX2
fusion which confirmed a diagnosis of monophasic synovial
sarcoma. The patient underwent partial laryngectomy with
postoperative radiation therapy. He subsequently transferred
care to another institution and was lost to follow-up.

Discussion

Sarcomas arising in the larynx are rare, corresponding
to < 1% of malignant neoplasms at this site [1-4, 6]. There
are few series describing multiple cases and clinical out-
comes in the literature. A search of our institutional archives
revealed that sarcomas comprised 1.9% of laryngeal malig-
nancies, a proportion slightly higher than reported. As our
institution is a relatively large sarcoma referral center, the
increase is likely due to an overrepresentation of sarcomas
in our cases.

Chondrosarcoma is the most common laryngeal primary
sarcoma, with most cases representing low grade, conven-
tional-type lesions [1-4]. Laryngeal chondrosarcoma has a
reported male predominance and a mean age at presentation
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of 64 years [3]. The reported risk of recurrence is between
18 and 40%, and the disease-related mortality appears to be
lower as compared to the skeletal counterparts [3]. Amongst
the few cases of dedifferentiated chondrosarcoma in the lar-
ynx reported, neoplasms at the laryngeal site also appears
to have a more favorable clinical behavior than those of the
skeleton [7]. Our institutional experience is similar to pre-
vious reports. In our series, chondrosarcoma was the most
common type of sarcoma and constituted 4 of 10 primary
laryngeal sarcomas. All cases were conventional type, grade
I to II tumors, and the mean patient age was 62 years. Local
recurrence was observed in two patients, one of which had
a grade II tumor. No patients died of their disease during the
follow-up time.

Sarcoma subtypes other than chondrosarcoma have been
described in the larynx, mainly as individual case reports
or small series and include synovial sarcoma [1, 2, 4], well-
differentiated and dedifferentiated liposarcoma [8—10], oste-
osarcoma [11, 12], alveolar soft part sarcoma [13], low grade
fibromyxoid sarcoma [14], embryonal rhabdomyosarcoma
[15-19], Kaposi sarcoma [20] and undifferentiated sarcoma
[21-23]. In our series, we report an additional example each
of well-differentiated liposarcoma, embryonal rhabdomyo-
sarcoma, osteosarcoma, Kaposi sarcoma, synovial sarcoma,
and undifferentiated spindle cell sarcoma. With the excep-
tion of the Kaposi sarcoma, all patients were treated with
surgical resection, with or without additional systemic ther-
apy. From a diagnostic standpoint, a majority of the tumors
in our series showed morphologic, immunohistochemical,
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and/or molecular features typical for each given tumor type
and did not pose a particular diagnostic challenge despite the
unusual site. The osteosarcoma, undifferentiated spindle cell
sarcoma, and embryonal rhabdomyosarcoma were diagnosti-
cally difficult due to the site and overlapping features with
more common entities.

For osteosarcoma and undifferentiated spindle cell sar-
coma, the most relevant entity in the differential diagnosis to
exclude is the more common sarcomatoid carcinoma which
represented 1.1% of total laryngeal malignancies in our
archives. Sarcomatoid carcinoma can harbor various heter-
ologous components, including osteosarcomatous elements,
that add to the difficulty in interpretation [12, 24-26]. Gener-
ous sampling and careful histologic evaluation to search for
co-existing intra-epithelial neoplasia/dysplasia or invasive
carcinoma is necessary. Immunostaining for cytokeratins,
p63, and/or p40 are helpful in evaluating for evidence of
epithelial or squamous differentiation; however, sarcomatoid
carcinoma may lose expression of these markers, emphasiz-
ing the need for careful morphologic evaluation [12, 27].
Additionally, the presence of some keratin staining does
not absolutely exclude sarcoma since a subset of sarcomas
may express keratins [28]. When only provided with limited
biopsy material, definitive classification may remain chal-
lenging and even impossible. Once sarcomatoid carcinoma
is excluded, additional ancillary testing, such as further
immunostaining and/or molecular studies as are often used
in the diagnosis of sarcomas at other anatomic sites, may be
needed for definitive tumor classification.

Radiologic studies may be helpful to provide information
about the tumor’s location and relationship to adjacent struc-
tures. Generally, sarcomatoid carcinoma shows an associa-
tion with the mucosal surface whereas sarcomas are more
likely be centered within the soft tissue or cartilaginous
structures [3]. Matrix formation may also be a diagnostic
clue gleaned from radiologic studies, for example calcifica-
tion patterns associated with osteoid or cartilage matrix or
the presence of fat within a tumor as in our case of liposar-
coma [3]. While the radiologic features are helpful, care-
ful pathologic evaluation of biopsy or resection material is
required for definitive tumor classification and grading.

The distinction between mesenchymal neoplasms, sar-
comatoid carcinoma, and reactive stromal changes, such
as those underlying an ulcer or in granulation tissue, may
present additional diagnostic challenges. In the latter, reac-
tive fibroblasts/myofibroblasts with enlarged nuclei, visible
nucleoli, and noticeable mitotic activity may raise concern
for a spindle cell neoplasm. There is often accompanying
prominent vasculature with reactive endothelium and inter-
mixed inflammatory cells. True nuclear hyperchromasia,
pleomorphism, and atypical mitoses should not be present
in reactive processes and would indicate the presence of a
more ominous entity [29]. Correlation with clinical and/or

radiologic findings is often indispensable. On the other hand,
spindle cell neoplasms may mimic reactive tissue [30]. For
example, the embryonal rhabdomyosarcoma presented as
a small, exophytic, ulcerated glottic lesion in a 61-year-old
man with prior laryngeal injury. The history and clinical
presentation closely mimicked reactive granulation tis-
sue with an overlying ulcer. Careful histologic evaluation
revealed highly atypical round to spindled cells with mor-
phologic and immunohistochemical features of rhabdomyo-
blastic differentiation, ultimately allowing for appropriate
classification. In general, embryonal rhabdomyosarcoma
is more common in children and adolescents, and, when it
does occur in adults, it is typically associated with a worse
prognosis than in younger patients [31]. Few prior cases
of embryonal rhabdomyosarcoma arising in the larynx are
described in adults. Two such cases showed no evidence
of recurrence or metastatic disease after combination treat-
ment [16, 17]. A third case was reported in a patient who
refused surgical treatment and received only chemotherapy
and radiation. Persistent disease was seen at 34 months from
the initial biopsy diagnosis [18]. An additional case report
described local recurrence and late lymph node metastasis
13 years after multimodal therapy in a patient initially diag-
nosed during adolescence [19].

Prior case series of laryngeal sarcoma, when compared to
their counterparts in other body sites, have demonstrated a
lower disease-related mortality and recurrence rate in most
types [1, 3, 7,9, 10, 21-23]. Given the fact that all of the
tumors in our series and the majority in the existing litera-
ture are symptomatic upon presentation, it seems likely that
they come to clinical attention and receive treatment earlier
than their counterparts in deep soft tissue, bone, and body
cavities. A notable exception is osteosarcoma of the larynx
which resulted in distant metastasis and subsequent death of
disease in a significant number of cases [11, 12].

Conclusion

While sarcoma of the larynx is rare, a wide variety of sar-
coma types may occur at this location with chondrosarcoma
reported most commonly. The histologic features and rel-
evant ancillary studies are identical to those of sarcomas
affecting other sites. The main diagnostic difficulty arising
in some cases is the distinction of sarcoma from sarcomatoid
carcinoma and/or reactive stromal processes. Incorporation
of clinical and radiologic findings, along with extensive
sampling and careful histologic evaluation, is necessary for
appropriate classification. The possibility that the laryngeal
lesion represents a metastasis from another site should also
be excluded based on clinical and radiologic findings. Most
laryngeal sarcomas, with the possible exception of osteo-
sarcoma, appear to have a more favorable survival when
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compared to sarcomas arising at other anatomic locations.
This may be due to early symptoms, likely as a direct conse-
quence of the affected location, and patients seeking timely
clinical attention.
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