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Abstract

Primary sarcomas of the larynx are rare and are associated with diagnostic and treatment challenges. Studies of these tumors
are limited, and most examples have been reported as small series. To further increase our understanding of laryngeal sar-
comas, we reviewed our experience of an adult cohort. A retrospective search for laryngeal sarcomas from our pathology
archives and consultation files of one of the authors was performed. We studied 27 primary laryngeal sarcomas that included
25 males, and 2 females, with a mean age of 60 years (range 33—85). The cases included conventional chondrosarcoma (16),
well-differentiated liposarcoma (2), clear cell chondrosarcoma (1), leiomyosarcoma (2), high grade myxofibrosarcoma (2),
high grade myofibroblastic sarcoma (1), low-grade myofibroblastic sarcoma (1), malignant granular cell tumor (1), and
Kaposi sarcoma (1). Data on treatment and follow-up was available in 17 and 16 cases, respectively. 12 patients underwent
partial laryngeal resection; five had total laryngectomy, and the patient with Kaposi sarcoma received combined highly active
antiretroviral therapy and chemotherapy. Three patients developed local recurrence, and two patients developed metastases.
The remaining patients with follow up had a favorable outcome and were disease-free after treatment. The important differen-
tial diagnosis of spindle cell sarcoma is sarcomatoid squamous cell carcinoma, and their distinction often requires extensive
sampling of the mucosal surface and immunohistochemical analysis. The mainstay of treatment for laryngeal sarcomas is
surgical removal, with the extent dictated by tumor type and grade. Adjuvant therapy is reserved for high-grade sarcomas
and may be given in a neoadjuvant or adjuvant setting.

Keywords Larynx - Chondrosarcoma - Liposarcoma - Myxofibrosarcoma - Myofibroblastic sarcoma - Kaposi sarcoma -
Malignant granular cell tumor

Introduction larynx are uncommon, and the majority are malignant [2-5].
Sarcomas arising in the larynx are rare, representing less
than 1% of malignant laryngeal neoplasms, and the majority

are chondrosarcomas [6-9]. To further increase our under-

The larynx is an anatomically complex structure composed
of a variety of different cell types. Neoplasms arising in

the larynx usually recapitulate the tissues that comprise its
structure, and most are benign, epithelial, and squamous in
differentiation [1]. In contrast, mesenchymal tumors of the
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standing of laryngeal sarcomas, we reviewed our experience
and discuss the differential diagnosis and biological potential
of these unusual neoplasms.

Material and Methods

With prior approval from our Institutional Review Board, a
retrospective search for laryngeal sarcomas from the pathol-
ogy archives of the University of Miami and Jackson Memo-
rial Hospital from the 2007 to 2020 period and consultation
files of one of the authors (A.E.R) was performed. Nine
cases were obtained from the consultation service of A.E.R.
The remaining cases were retrieved from our pathology
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archives. The clinical data were obtained from available
medical records, and the histological slides and ancillary
studies were retrieved and reviewed. A total of 827 adult
patients diagnosed with non-sarcomatous malignant neo-
plasms of the larynx during this time period were identified
by using terms such as carcinoma, lymphoma, and malignant
in combination with larynx or laryngectomy. Tumors with
surface dysplasia or diffuse and strong expression of epithe-
lial markers (keratins, EMA) and squamous markers (p40 or
p63) were excluded from our cohort. 27 primary laryngeal
sarcomas were identified and form the study cohort.

Results

We identified a total of 854 adult patients with malignant
neoplasms arising in the larynx, 27 of which were primary
laryngeal sarcomas, and they form the study cohort. These
cases represented 3.1% of total laryngeal malignancies in our
pathology archives, including consultation cases. 25 patients
were male, and two patients were female, with a mean age
of 60 (range of 33-85 years). The tumors included 16 (59%)
conventional chondrosarcomas, one (3.7%) clear cell chon-
drosarcoma, 2 (7.4%) well-differentiated liposarcomas, 2
(7.4%) leiomyosarcomas, 2 (7.4%) myxofibrosarcomas, 1
(3.7%) high-grade myofibroblastic sarcoma, 1 (3.7%) low-
grade myofibroblastic sarcoma, 1 (3.7%) malignant granular
cell tumor, and 1 (3.7%) Kaposi sarcoma. All patients were
symptomatic at the time of diagnosis and presented with
hoarseness (9), dysphonia/voice changes (8), dysphagia/dif-
ficulty swallowing (4), shortness of breath (5), cough (1),
stridor (1), or hemoptysis (1). The clinicopathologic features
are summarized in Table 1.

The 17 chondrosarcomas accounted for 62.9% of the
tumors; sixteen were conventional chondrosarcoma, and
one was the clear cell variant. Eight conventional chondro-
sarcomas were retrieved from consultation files of AER. All
patients were male (n=17); their mean age was 58 (range
of 33-85 years). The majority of tumors were grade 1/3
(11 cases; 65%) followed by grade 2/3 (6 cases; 35%); four
tumors arose in association with a preexisting chondroma,
and none exhibited dedifferentiation. The most common site
of origin was the cricoid cartilage, 9 (53%), followed by the
thyroid cartilage, 3 (18%), thyroid and cricoid cartilage, 1
(6%), and, lastly, the arytenoid cartilage, 1 (6%) (Fig. 1a).
Nine patients had documented surgical resection (1 wide, 1
subtotal, 4 partial, and 3 total laryngectomies); information
regarding the remaining cases is not available. The tumor
size known in 12 cases was 1.3—6.0 cm, average of 3.2 cm
(Fig. 1b). Histologically, conventional chondrosarcomas
were composed of delineated nodules of well-formed hya-
line cartilage that exhibited increased cellularity and mild
to moderate cytological atypia that varied according to the
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sarcoma grade (Fig. 1¢). The clear cell chondrosarcoma was
composed of large polygonal tumor cells with abundant clear
to pale eosinophilic cytoplasm closely admixed with tra-
beculae of metaplastic woven bone focally lined by osteo-
blasts and also contained small foci of conventional grade
2/3 chondrosarcoma (Fig. 1d). Follow-up was available on
8 patients and ranged from 1 to 116, average 43 months.
Local recurrence occurred in one patient after 17 years—the
original tumor had been treated with a partial laryngectomy.
None of the patients developed metastases or died of disease.

Two cases of well-differentiated liposarcoma, lipoma like
subtype, were identified and comprised 7.4% of cases—both
patients were male, and their ages were 54 and 71 years.
One patient had a 5.1 cm tumor excised from the left arye-
piglottic fold (Fig. 2a), and at 1 year follow up, there was
no local recurrence or metastatic disease. The other patient
had a previous diagnosis of well-differentiated liposarcoma
25 years prior and had four subsequent recurrences. Histo-
logically, the tumors were composed of lobules of white adi-
pocytes that varied in size, and scattered cells had enlarged
hyperchromatic nuclei. The septae dividing the tumors into
lobules were thick, collagenous, and contained spindle cells,
some of which had enlarged hyperchromatic nuclei (Fig. 2b).
No areas of dedifferentiation were identified. Immunobhis-
tochemistry was performed in one case, and the tumor was
positive for MDM?2 and CDK4, and amplification of MDM2
by fluorescence in-situ hybridization was positive.

The Kaposi sarcoma occurred in a 44-year-old male
patient with HIV/AIDS and Kaposi sarcoma of the skin
(chest, arms, toes), cervical lymph node, and oropharyn-
geal and laryngeal mucosa (base of tongue, tonsils, and left
false vocal cord). The 1.5 cm pedunculated vocal cord lesion
was excised (Fig. 3a); histologically, it was composed of
hypercellular fascicles of spindle cells with intervening slit-
like vascular spaces containing numerous red blood cells,
scattered plasma cells, and hemosiderin deposits (Fig. 3b).
Immunohistochemistry showed that the tumor cells exhib-
ited positive nuclear staining for HHV-8 (Fig. 3c). The
patient was treated with highly active antiretroviral therapy
and six cycles of doxorubicin with resolution of the disease
in the head and neck, chest, and abdomen. No evidence of
recurrence was seen after 2 years of follow-up.

Two leiomyosarcoma cases were identified and comprised
7.4% of cases- both patients were male, and their ages were
65 and 81 years. The 65-year-old patient had a past medical
history of Hodgkin lymphoma treated 41 years previously
with chemotherapy and radiation to the submental area and
presented with a 5.3 cm laryngeal mass. The biopsy revealed
leiomyosarcoma grade 2/3. Immunohistochemistry showed
that the tumor cells were positive for actin and negative for
keratin, DOG-1, CD34, and S100. 13 months after resection,
the patient had a hypopharyngeal recurrence and was treated
with several cycles of systemic chemotherapy. Regardless,
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Table 1 (continued)

Status & Total follow up

(months)

Treatment/Margin

status

Recurrence (months)

Size (cm) Grade Site

Symptoms

Age

Case Diagnosis

(years)/
Gender

NA
NA

NA
NA

NA
NA

Left arytenoid

2
3

Shortness of breath 1.5
4.0

81/M
78/M

Leiomyosarcoma

26

Right vocal fold

Shortness of breath

Myxofibrosarcoma

27

LOST Lost to follow up; DOD Died of disease; NED No evidence of disease; AWD Alive with disease; DOC Died of other causes; NA Not available

the disease progressed, pulmonary metastases developed,
and the patient died four years after the initial diagnosis. The
other patient presented to the emergency room with short-
ness of breath and was found to have a 1.5 cm broad base
pedunculated submucosal mass centered in the left arytenoid
region. The laryngeal mass was excised and revealed a leio-
myosarcoma grade 2/3. Immunohistochemistry showed that
the tumor cells were positive for SMA, HCD, and focally
positive for desmin and p63 (weak, focal) and negative for
CD34, S100, p40, pancytokeratin, and CK5/6. The Ki-67
nuclear labeling index was approximately 20%. No follow
up was available for this patient. Histologically, both tumors
were composed of spindle cells containing elongate nuclei
with coarse chromatin and blunted ends and eosinophilic
cytoplasm arranged in fascicles that intersected one another
at right angles (Fig. 4a and b).

A 78-year-old male presented with a 1.2 cm left vocal
cord mass, and the biopsy revealed a cytologically malignant
pleomorphic spindle cell neoplasm with hyalinized collagen-
ous stroma. Immunohistochemistry showed that the tumor
cells were strongly positive for SMA, focally positive for
desmin and SATB2, and negative for S100, pancytokeratin,
MyoD1, myogenin, and CD34. Amplification of MDM?2 by
chromogenic in situ hybridization was negative in the tumor
cells. The neoplasm was classified as high-grade myofibro-
blastic sarcoma, grade 3/3. On resection, there was no evi-
dence of mucosal dysplasia or carcinoma. The patient com-
pleted post-operative radiation therapy with no evidence of
disease after 2 years of follow-up.

Two cases of myxofibrosarcoma were identified and com-
prised 7.4% of cases- both patients were male, and their
ages were 62 and 78 years. The 62-year-old male presented
with 4.0 cm mass in the anterior hypopharynx at and below
the level of the true vocal cords. The biopsy and resec-
tion revealed high-grade myxofibrosarcoma. Immunohis-
tochemistry showed that the tumor cells were positive for
SMA, focally positive for EMA, and negative for desmin,
pancytokeratin, CK7, myogenin, p63, p40. Amplification
of MDM?2 by chromogenic in situ hybridization was nega-
tive in the tumor cells. There was no morphologic evidence
of mucosal dysplasia or invasive carcinoma or spread to
regional lymph nodes. After surgery, adjuvant radiation
was recommended, but the patient transferred his care to
another facility and was lost to follow-up. The 78-year-old
patient was found to have a 4.0 cm obstructive right vocal
fold mass. The tumor was completely removed and sent to
pathology. The resection specimen revealed a high-grade
myxofibrosarcoma. Immunohistochemistry showed that
the tumor cells were positive for SMA, desmin, and nega-
tive for pancytokeratin, CK 5/6, p40, CK 8/18, p63, CD34,
5100, Sox-10, myogenin, and MYOD1. Amplification of
MDM2 by chromogenic in situ hybridization was negative
in the tumor cells. No follow was available for this patient.
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Fig. 1 a Reformatted sagittal
computed tomography image
of the larynx demonstrates a
focally calcified mass located
posteriorly, causing stenosis of
the lumen. b Excised chondro-
sarcoma is solid, lobular, and
has an area that is blue-white
and regions that are glistening
pale tan-yellow. ¢ Low-grade
chondrosarcoma arising from
chondroma. The chondrosar-
coma shows increased cellular-
ity and mild nuclear atypia
juxtaposed to the chondroma
that is less cellular and lacks
atypia. (HES x 10). d Clear
cell chondrosarcoma. Sheets
of large polygonal tumor cells
with abundant clear to pale
eosinophilic cytoplasm closely
admixed with trabeculae of
metaplastic woven bone focally
lined by osteoblasts (HES x 40)

Fig.2 a Reformatted sagit-

tal computed tomography. Fat
density mass seen extends from
the inferior oropharynx to the
larynx just above the level of
the false vocal cords. b Well
differentiated liposarcoma is
composed of lobules of white
adipocytes that vary in size,
and scattered cells had enlarged
hyperchromatic nuclei. The sep-
tae are thick, collagenous, and
also contain spindle cells, some
of which had enlarged hyper-
chromatic nuclei (HES x 20)

Fig.3 a Direct laryngoscopy shows a 1.5 cm pedunculated mass
growing in the left false vocal cord. b Kaposi sarcoma is composed of
hypercellular fascicles of spindle cells with intervening slit-like vas-

@ Springer

cular spaces containing numerous red blood cells, scattered plasma
cells, and hemosiderin deposits (HES X 40). ¢ Immunohistochemistry
shows that the tumor cells exhibit positive nuclear staining for HHV-8
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Fig.4 a Leiomyosarcoma

is composed of spindle cells
with elongate nuclei that

have coarse chromatin and
blunted ends and eosinophilic
cytoplasm. The tumor cells
are arranged in fascicles that
intersected one another at right
angles (HES x 10). b Scattered
cells have enlarged pleomor-
phic hyperchromatic nuclei
(HES x40)
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Fig.5 a Myxofibrosarcoma is composed of malignant pleomorphic
spindle cells enmeshed in a myxoid stroma that contains arching
small-caliber blood vessels (HES x 20)

Histologically both tumors were composed of malignant
pleomorphic spindle cells enmeshed in a myxoid stroma
that contained arching small-caliber blood vessels (Fig. 5).

A 69-year-old female with a past medical history of mela-
noma 12 years prior had locally recurred and metastasized
to an axillary lymph node presented with a 1.6 cm mass
involving the left vocal and vestibular folds that impaired
movement of the hemilarynx. A biopsy showed a low-grade
myofibroblastic sarcoma composed of spindle cells that
exhibited mild atypia and had elongate, vesicular nuclei that
contained small nucleoli. The mitotic rate was <2 per 10
high-power fields, there was no necrosis, and the tumor infil-
trated deeply into the striated muscle fibers of the larynx.

Immunohistochemistry showed that the tumor cells were
focally positive for desmin and negative for smooth mus-
cle actin, keratin, S100, and Alk-1. The overlying laryngeal
mucosa was normal. No further treatment was given, and the
patient was free of disease 1 year after resection. This case
was previously published by Covello et al. and is from AER
consultation files.

The malignant granular cell tumor occurred in a 39-year-
old female (Fig. 6a and b). The tumor cells were large,
polygonal with abundant eosinophilic granular cytoplasm
and showed spindling, cellular pleomorphism, increased
nuclear to cytoplasmic ratio, and single-cell necrosis
(Fig. 6¢). Immunohistochemistry showed that the tumor
cells were positive for Sox-10 and S100. A biopsy of a newly
enlarged contralateral lymph node identified on a 4-week
post-operative CT scan revealed metastatic malignant granu-
lar cell tumor, and the patient completed a course of adjuvant
radiation therapy with no evidence of disease after fourteen
months of follow-up.

Discussion

Malignant neoplasms of the larynx are uncommon. Approxi-
mately 95% are carcinomas, most showing squamous dif-
ferentiation, followed by non-epithelial tumors, including
sarcomas, lymphomas, and melanomas. Malignant non-
epithelial neoplasms are more common than their benign
counterparts, and the percentage of malignant versus benign
tumors varies from 55.6 to 75% depending on the series
[2-5, 10]. This study reviews a large series of laryngeal sar-
comas in adults, and it is evident that they have lower mor-
tality and recurrence rates than their counterparts developing

@ Springer



912

Head and Neck Pathology (2021) 15:905-916

PSS o o IO

C ﬂ'QJ"

’ ’.‘)\/ ' 'v

Fig.6 a Reformatted coronal computed tomography demonstrates a
large mass involving the left pharyngeal wall, the base of tongue, left
true vocal cord, and subglottic region. b Excised malignant granular

in other anatomic sites, and this may be due to the early
onset of symptoms, their small size, and location [6, 7, 9].
In our experience, imaging studies are not very helpful in
rendering a definitive diagnosis; the identification of fat or
calcifications indicative of cartilage are helpful for fatty and
cartilaginous tumors but do not discern between benign and
malignant tumors, which must be determined by pathologi-
cal analysis.

In our experience, chondrosarcomas of the larynx are the
most common primary laryngeal sarcoma. In this series,
they accounted for 62.9% of cases, and all patients were
male (n=17). Chondrosarcomas of the larynx constitute up
to 1% of all primary laryngeal tumors, and affected patients
have a mean age of 63 years (range of 25-91 years), the
male-to-female ratio is 3.6:1 [4, 7-9, 11-14]. Our series
included 16 conventional chondrosarcomas and one clear
cell chondrosarcoma. Up to 60% of laryngeal chondrosar-
comas arise in association with preexisting chondromas, and
there is an abrupt transition from chondroma to chondrosar-
coma, as seen in four of our cases [9]. It has been reported
that up to 11.8% of laryngeal chondrosarcomas harbor a low
IDH1 mutation rate, a finding that suggests a different mode
of tumorigenesis from chondrosarcomas that arise in bone
[15]. Prior reports have shown that these tumors usually have
an excellent overall long-term prognosis, and distant metas-
tasis are rare [9, 13]. Approximately 18-50% of laryngeal
chondrosarcomas develop local recurrences, and it often
results from incomplete resection [9, 11]. In our series, one
patient had recurrence of disease seventeen years after prior
resection.

The differential diagnosis of laryngeal chondrosarcoma
includes chondroma, and their distinction from one another
can be difficult. Although, it has been reported that chon-
dromas are usually less than 2.0 cm in diameter, and chon-
drosarcomas have a mean diameter of 3.5 cm [16, 17]. His-
tological analysis is required to distinguish them from one

@ Springer

cell tumor shows glistening tan-yellow cut surface. ¢ Sheets of spin-
dle and polygonal cells with granular cytoplasm (HES x 40)

another. Chondromas are distinguished from normal laryn-
geal cartilaginous structures in that they show increased cel-
lularity, and the chondrocytes are often arranged in clusters.
The cartilage in chondroma, like conventional chondrosar-
coma, is well-formed but is hypocellular, contains chondro-
cytes with small round dark nuclei with no nuclear atypia,
and the matrix may calcify.

In contrast, low-grade conventional chondrosarcoma
exhibits increased cellularity, and the chondrocytes demon-
strate mild cytological atypia in the form of nuclear enlarge-
ment, irregular nuclear contours, and small nucleoli. In
grade 2 chondrosarcomas, there is greater cellularity and
moderate atypia in the form of nuclear enlargement and
hyperchromasia. In most instances, the distinction between
chondroma and conventional chondrosarcoma does not
affect treatment as both are managed in a similar fashion.

One of our patients with a biopsy diagnosis of conven-
tional hyaline chondrosarcoma was reclassified to clear cell
chondrosarcoma after reviewing the resection specimen
in which the majority of the tumor was composed of clear
cell chondrosarcoma with a minor component of grade 2/3
conventional chondrosarcoma. This highlights the issue of
sampling error in small biopsy specimens and the impor-
tance of careful evaluation of resection specimens. Clear
cell chondrosarcoma is a rare variant of chondrosarcoma that
accounts for up to 2% of all chondrosarcomas [18]. Clear cell
chondrosarcoma in the head and neck is exceedingly rare as
fewer than 10 cases have been reported; 6 cases developed in
the larynx, and others arose in the maxilla and nasal septum
[14, 18-22]. Most conventional and clear cell chondrosar-
comas behave as low-grade tumors and have a prolonged
clinical course characterized by local recurrence and very
low risk of dissemination [18]. The current recommended
treatment is conservative surgery with preservation of laryn-
geal function and removal of gross disease, and obtaining
negative margins, if possible [8, 9]. This recommendation
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for treatment of laryngeal clear cell chondrosarcoma should
be viewed with caution as the number of reported cases is
very small, and in the appendicular skeleton, they have a
high rate of local recurrence if curetted rather than excised
en bloc with negative margins [23].

There were two well-differentiated liposarcoma cases;
both patients were male and presented with progressive
shortness of breath. Previous reports have shown that lipo-
sarcomas of the head and neck are usually well-differentiated
lipoma-like and sclerosing subtypes, represent approxi-
mately 5.6% of all head and neck sarcomas, and most arise in
the soft tissues of the neck, followed by the larynx [24-27].
These tumors are locally aggressive and have a high rate of
local recurrence (up to 51% of cases) [24, 26]. The current
recommended treatment of choice is wide surgical exci-
sion with negative margins; however, this may be difficult
to achieve because of the size and extent of the neoplasms
[28]. The differential diagnosis of well-differentiated lipo-
sarcoma is lipoma, and they can be distinguished because
lipoma lacks thickened fibrous bands and adipocytes and
spindle cells with large hyperchromatic nuclei. In difficult
cases, immunohistochemistry, chromogenic in-situ hybridi-
zation, or fluorescence in-situ hybridization for amplification
of MDM2 can be used to distinguish between these neo-
plasms. We perform tests for amplification of MDM2 when
the tumor shows histological features that raise the possibil-
ity of well-differentiated liposarcoma or is deep-seated and
greater than 10 cm.

Kaposi sarcoma is an uncommon locally aggressive
endothelial neoplasm associated with human herpesvirus
8 and represents 20-25% of all head and neck sarcomas
[29, 30]. It is estimated that 66% of mucosal KS involves
the head and neck sites, with the hard palate as the most
common location, followed by the gingiva and tongue [31].
Kaposi sarcoma infrequently affects the larynx; however, it
has been reported that patients with cutaneous and multiple
oral cavity lesions have a higher risk of laryngeal involve-
ment, and this should be excluded by direct laryngoscopy
[32]. The current recommended treatment for Kaposi sar-
coma in HIV patients is highly active antiretroviral therapy
and single-agent chemotherapy for advanced disease [33,
34]. The differential diagnosis includes sarcomatoid carci-
noma and a variety of spindle cell sarcomas. Sarcomatoid
carcinoma usually shows a greater degree of cytological
atypia, does not contain a prominent lymphoplasmacytic
infiltrate or hemosiderin deposits, and unlike Kaposi sar-
coma, is often positive for epithelial markers and negative
for HHVS8 and endothelial markers. Also, included in the
differential is angiosarcoma which is composed of a pro-
liferation of malignant epithelioid or spindled endothelial
cells that line vascular spaces and have an infiltrative growth
pattern. Angiosarcoma, unlike Kaposi sarcoma, shows sig-
nificant cytological atypia, is negative for HHV8 and lacks

the characteristic lymphoplasmacytic inflammatory infiltrate
present in Kaposi sarcoma.

Head and neck leiomyosarcomas account for 3% of all
leiomyosarcomas, and the most common affected regions are
the oral cavity, sinonasal area, scalp, neck, orbit, and cervi-
cal esophagus [35, 36]. In the larynx, the tumor arises in
the glottis (48%), supraglottis (32%), and supraglottis-glottis
(6.5%) [37]. Treatment is surgical resection with widely neg-
ative margins. These patients are at increased risk of distant
metastases (up to 19%); therefore, adjuvant chemotherapy
may be considered as a part of therapy [36]. The differential
diagnosis in the larynx is sarcomatoid carcinoma and other
spindle cell sarcomas (e.g., rhabdomyosarcoma). The dis-
tinguishing features of leiomyosarcoma are the blunt-ended
spindle-shaped nuclei, fibrillar eosinophilic cytoplasm, and
fascicles of tumor cells intersecting one another at right
angles. Additionally, leiomyosarcoma is usually positive
for one or more myogenic markers. Although sarcomatoid
squamous cell carcinomas may stain with smooth muscle
actin, they are also usually positive for keratin and p40. Also,
leiomyosarcoma and primary laryngeal sarcomas lack sig-
nificant dysplasia of the overlying squamous mucosa, which
is often present in association with sarcomatoid squamous
cell carcinoma. Lastly, rhabdomyosarcomas show diffuse
expression for MyoD1 and myogenin which are negative in
leiomyosarcoma.

The incidence of fibroblastic/myofibroblastic sarcoma,
and myxofibrosarcoma, is reported to be less than 2% of all
malignancies in the larynx. It accounts for approximately
5% of all sarcomas of the head and neck [10]. High-grade
variants were previously known as malignant fibrous histio-
cytoma and are also known as undifferentiated pleomorphic
sarcoma. They are rare in the larynx and occur more com-
monly in males (M: F=3:1). The age of affected patients is
6-68 years, and the glottis is the most common site [38]. The
prognosis of high grade fibroblastic/myofibroblastic sarcoma
is associated with tumor size, age, and gender; tumors less
than 3 cm in female patients over 60 years of age have a
better prognosis [39]. The diagnosis of high grade fibroblas-
tic/myofibroblastic sarcoma should only be rendered after
extensive tumor sampling and immunohistochemistry. In
cases where the differential diagnosis includes granulation
tissue with reactive stromal changes, the presence of cellu-
lar pleomorphism and atypical mitotic activity are features
of malignancy. The diagnostic approach for these spindle
cell sarcomas should include careful evaluation of surface
epithelium to exclude the presence of dysplasia. Immuno-
histochemical testing for cytokeratins, p40 or p63 can be
helpful in detecting epithelial or squamous differentiation.
Lastly, the possibility of dedifferentiated liposarcoma (in our
experience very rare in this anatomic location) should be
considered given the morphologic overlap with other spin-
dle cell sarcomas and testing for amplification of MDM?2
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can be performed in this setting. Three of our spindle cell
sarcomas (myxofibrosarcoma and myofibroblastic sarcoma)
were tested for amplification of MDM?2 by chromogenic in-
situ hybridization and had a negative result, excluding the
possibility of dedifferentiated liposarcoma. Hematogenous
dissemination to the lungs is frequent, with no tendency
to develop cervical lymph node metastases. Wide surgical
margins are recommended because of the high local recur-
rence rates (44—73%). Partial laryngectomy to preserve func-
tion may be performed for early-stage tumors [10, 40-42].
Chemotherapy and radiation may be used in patients with
large tumors and close or positive margins. Close follow-up
is essential due to the aggressive nature of this tumor [38].
Low-grade myofibroblastic sarcoma is an uncommon
sarcoma that usually affects middle-aged patients (range
4-75 years) with a slight male predominance and has a
predilection for the head and neck region, particularly the
tongue, oral cavity, and rarely the larynx [43, 44]. The
prognosis is usually good; they have a high propensity to
recur but rarely metastasize. Surgical excision with negative
margins has been the optimal therapy [44]. The differen-
tial diagnosis includes spindle cell sarcomatoid squamous
cell carcinoma and inflammatory myofibroblastic tumor.
Low-grade myofibroblastic sarcoma is distinguished from
sarcomatoid squamous cell carcinoma by its limited cyto-
logical atypia combined with the expression of markers of
myogenic differentiation. Sarcomatoid carcinoma may show
overt squamous differentiation or have accompanying high-
grade dysplasia of the overlying squamous mucosa. Inflam-
matory myofibroblastic tumor is distinguished from low-
grade myofibroblastic sarcoma because the latter is usually
accompanied by an inflammatory infiltrate of plasma cells
with or without lymphocytes and eosinophils and frequently
expresses ALK and cytokeratin (13.6-81% of cases) [45].
Malignant granular cell tumors of the larynx are rare,
and at least four cases have been reported in the literature,
including our case [46—49]. The histologic criteria for malig-
nancy include necrosis, spindling, vesicular nuclei with
prominent nucleoli, increased mitotic activity (greater than
2 mitoses per 10 HPF), high nuclear to cytoplasmic ratio,
and pleomorphism. Tumors with three or more of these fea-
tures are considered malignant [49]. Patients with laryngeal
tumors reportedly developed nodal and distant metastasis
(lung and bone) and were alive after an average follow-up of
17 months [46, 47, 49]. The current recommended treatment
is complete surgical resection with negative margins [47].
The differential diagnosis includes alveolar soft part sarcoma
and metastatic renal cell carcinoma. The immunophenotype
of these tumors facilitates their distinction from one another.
Finally, there are other smaller series of primary laryngeal
sarcomas that have been published with a slightly different
spectrum of sarcomas. The series published by Mantilla et al.
[6] and AbdullGaffar et al. [50] identified a total of 15 primary
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laryngeal sarcomas. They included (5) chondrosarcomas, (2)
osteosarcomas, (2) Kaposi sarcomas, (1) well-differentiated
liposarcoma, (1) embryonal rhabdosarcoma, (1) synovial sar-
coma, (1) angiosarcoma, (1) leiomyosarcoma, and (1) undif-
ferentiated spindle cell sarcoma. The difference observed
between subtypes of sarcomas between our series, and those
series may be related to both referral patterns and coincidence.

Conclusion

Primary laryngeal sarcomas are rare and are classified accord-
ing to their phenotype and histological grade. The majority
have specific histologic features and distinct growth patterns.
As sarcomatoid carcinoma is often in the differential diagno-
sis, careful evaluation of the mucosal epithelium is essential in
rendering the correct diagnosis and permitting the institution
of appropriate patient management. Immunohistochemical and
molecular studies are useful to precisely classify some of these
tumors. Also, correlation with imaging studies can provide
valuable information regarding tumor location and the rela-
tionship of the tumor to surrounding structures.

The approach to the treatment of sarcomas of the larynx
depends on the site and extent of the tumor, histology, and
resectability. In the majority of cases, extensive resections may
not be necessary, and laryngeal preservation should be consid-
ered when possible for low grade or small and circumscribed
tumors. The management of these patients should be done in
a multidisciplinary fashion because treatment and outcome
depend on the expertise of the multidisciplinary team. Long-
term clinical follow-up is essential to monitor for recurrence
and disease-free survival.
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