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Abstract 

The incidence of laryngeal sarcoma is
exceedingly low with osteosarcomas of the
larynx being rarer still, comprising less than
1% of all associated malignancies. To date,
only 32 cases have been reported since this
pathologic entity was first described in
1942. In this article, we discuss the most
recent case of laryngeal osteosarcoma in a
patient presenting with respiratory distress
found to be due to a tumor mass arising
from her cricoid cartilage. We further sum-
marize current knowledge regarding the
epidemiology, presentation, and diagnosis
of this uncommon disease. Lastly, we syn-
thesize all available information regarding
treatment and outcomes of the 32 previous-
ly described cases of osteosarcoma of the
larynx as well as the presently described
case in an attempt to offer some insight
regarding optimal treatment in future cases.

Introduction
Osteosarcomas of the head and neck

account for a minority of all head and neck
malignancies. Compared to its more fre-
quently involved subsites, the mandible and
maxilla,1 osteosarcomas make up <1% of
all laryngeal cancers with the largest review
citing only 26 cases since first reported in
1942.2,3 Treatment of this rare disease has
ranged from total laryngectomy to defini-
tive radiation as extrapolated from para-
digms of common osteosarcomas as well as
more common malignancies of the head and
neck. This report provides the most compre-
hensive review of reported cases (Table 1)
and in-depth analysis to date. The findings
are conveyed in conjunction with the most
recent case to be reported.

Case Report
A 48 year-old female never-smoker ini-

tially noticed some shortness of breath and
increased work of breathing in the autumn
of 2013. She was evaluated at her nearby
Emergency Department in early November
of 2013 and treated for an upper respiratory
infection and asthma exacerbation with
azithromycin and a short course of pred-
nisone. Her symptoms persisted until
January of 2014 when computed tomogra-
phy (CT) of the chest was unremarkable. At
this time she also had associated hemopty-
sis and stridor. Upon evaluation by pul-
monology, her symptoms were felt to be
more consistent with vocal cord dysfunc-
tion as opposed to lung pathology. On
January 29, 2014, she presented with acute
respiratory distress and otolaryngology was
consulted. A flexible laryngoscopy demon-
strated a friable appearing erythematous
mass inferior to the level of the true vocal
cords at the posterior commissure. CT of
the neck showed a mass in the left cricoid
cartilage with invasion into the surrounding
strap musculature (Figure 1A).
Tracheostomy was performed simultane-
ously with biopsy of the mass; pathology
revealed high grade osteosarcoma. Staging
positron emission tomography with CT
(PET/CT) showed the cricoid mass to be
hypermetabolic with suspicious left level
IIA and V PET avid lymph nodes (Figure
1B and C). She was evaluated for neoadju-
vant chemotherapy and completed 3 cycles
of cisplatin (100 mg/m2 on day 1) and dox-
orubicin (25 mg/m2 on days 1-3) with dose
reduction of cisplatin to 80 mg/m2 on the
third cycle, which finished on April 12,
2014. On April 30, 2014, a post-chemother-
apy PET/CT showed interval decrease in
size and FDG uptake in the left-sided
cricoid mass (Figure 2). The previously
seen suspicious lymph nodes were no
longer hypermetabolic. On May 27, 2014,
she was taken to the operating room for a
total laryngectomy and left thyroid lobecto-
my. Intraoperative frozen sections reported
negative margins, however, final surgical
pathology revealed residual disease at the
deep tracheal margin. There was no tumor
necrosis present. As demonstrated on CT,
the tumor appeared to arise from the cricoid
cartilage and extended beneath the subglot-
tic mucosa focally into the skeletal muscle.
On June 2, 2014, she was taken back to the
operating room for re-resection of the tra-
cheal margin, the tissue revealed no evi-
dence of sarcoma.

Her case was discussed at the multidis-
ciplinary head and neck tumor board. Due
to the initial positive margin, high grade
pathology and poor response to chemother-

apy, post-operative radiation was recom-
mended. On August 20, 2014, she finished a
course of post-operative radiation with
6000 cGy delivered in 30 fractions to the
surgical bed using volumetric modulated
arc therapy (VMAT). Her subsequent fol-
low-up has consisted of clinical visits with
appropriate labs and imaging of the neck
every 3 months. On September 9, 2016 her
most recent CT scan showed stable post-
surgical changes of the neck without evi-
dence of recurrent or residual neoplastic
disease. Her CT scans of the chest have also
remained unremarkable.

Epidemiology 
The first case of laryngeal osteosarcoma

was described by Jackson & Jackson in
1942. It has proved to be an exceedingly
rare diagnosis with only 33 cases reported
to date. It predominantly affects males with
only 3 of the 33 reported cases in females
(9%). Due to the low incidence, risk factors
are extrapolated from other sarcomas of the
head and neck region, as well as more com-
mon presentations of osteosarcomas. Kassir
et al. proposed that skeletal Paget’s disease,
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fibrous dysplasia, retinoblastoma, and pre-
vious radiation were possible risk factors.4
There have been 3 cases (9%) of laryngeal
osteosarcomas that developed after radia-
tion to the neck for previous nasopharyn-
geal cancer, squamous cell carcinoma of the
supraglottic larynx, and carcinoma in-situ
of the true vocal cords. Other suggested fac-
tors include laryngeal framework ossifica-
tion5 and dedifferentiated chondrosarco-
mas.5-8 Though smoking and alcohol are
well established factors in carcinosarcoma/
sarcomatoid carcinomas of the larynx,9,10
the reporting of these two factors are
incomplete among case reports in osteosar-
coma thus any association is currently
inconclusive. Patients tend to present after
the 6th decade of life, with a median age at
diagnosis of 61 years and a reported age
range of 38-84 years. Of the 33 published
cases to date, 29 were at least 50 years old
with age not provided in a single reported
case.11

Presentation and diagnosis
As would be expected for malignancies

originating in the larynx, dyspnea and
hoarseness are common presentations. Of
the 33 reported cases, 15 (45%) reported
dyspnea at presentation and 20 (61%)
reported hoarseness with an additional 5
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Table 1. Presenting symptoms in patients
diagnosed with osteosarcoma of the larynx. 

Symptoms                                    N (%)

Hoarseness                                               20 (61)
Dyspnea                                                     15 (45)
Dysphagia                                                   5 (15)
Odynophagia                                              4 (12)
Stridor                                                          3 (9)
Hemoptysis                                                 2 (6)
Neck mass                                                   2 (6)
Acute airway obstruction                         2 (6)
Non-specific symptoms                           1 (3)
Cough                                                           1 (3)
Otalgia                                                          1 (3)
Globus Sensation                                      1 (3)

Table 2. Location of tumor origin in
patients diagnosed with osteosarcoma of
the larynx. 

Location                                       N (%)

Cricoid/postcricoid                                  4 (12)
True vocal cord                                        13 (39)
Anterior commissure                              4 (12)
Thyroid cartilage                                      4 (12)
Not otherwise specified                         8 (24)

Figure 1. Initial imaging from the from the currently presented case including: A) com-
puted tomography (CT) of the neck revealing a mass in the left cricoid cartilage with
invasion of surrounding musculature, B) Initial positron emission tomography with CT
fusion (PET/CT) revealing a hypermetabolic mass originating from the left cricoid carti-
lage; C) Initial PET/CT revealing a suspicious hypermetabolic cervical level IIA lymph
node. An additional hypermetabolic level V node was also revealed (not shown). 
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(15%) reporting general dysphonia not
specified as hoarse voice. Other reported
presenting symptoms include dysphagia in
5 (15%), odynophagia in 4 (12%), stridor in
3 (9%), painless mass in 2 (6%), hemopty-
sis in 2 (6%), acute airway obstruction in 2
(6%), cough in 1 (3%), otalgia in 1 (3%),
and globus sensation in 1 (3%) (Table 1).

On physical exam, all of the patients
with reported laryngoscopies (direct or indi-
rect) had abnormal findings. The majority
of the tumors arose from the true vocal
cords (13 patients, 39%). The anterior com-
missure and thyroid cartilage were the next
most common sites with 4 cases (12%)
each. Two cases (6%) reported tumor aris-
ing from the post cricoid space and two
from the cricoid. The remaining 8 (24%)
were not otherwise specified (Table 2). CT
scans showed infiltrating masses often with
calcifications.

Once tissue is obtained, the histologic
diagnosis continues to be elusive. Sampling
errors can increase the false negative rate.
Further, fixation, antibody characterization
and antigen retrieval can also misconstrue
false positive or false negative immunohis-
tochemical findings. Pathologists must also
sufficiently identify malignant osteoid pro-
duction and exclude epithelial differentia-
tion to preclude the diagnosis of carcinosar-
comas.12 Additionally, multiple histologic
subtypes have been reported with osteoblas-
tic osteosarcoma being the most common
but with fibroblastic, chondroid,
telengectatic, small cell and well-differenti-
ated variants also reported. Due to location,
presentation, and appearance both on imag-
ing and histologically, the differential for
this diagnosis may include spindle cell sar-
coma, carcinosarcoma, metastases from a
primary sarcoma, and other malignant
tumors with osseous metaplasia.13

Treatment
The exceedingly low incidence of the

tumor precludes strong evidence-based
decision making. Therapies have been
extrapolated both from principles of laryn-
geal cancer as well as osteosarcoma such
that surgery maintains its principle role for
curative treatment. Thirty of the 33 patients
reported underwent some form of surgery
comprising of 24 total laryngectomies, 4
partial laryngectomies and 2 local excisions
(Supplementary Table S1). Three patients
underwent primary radiation therapy in lieu
of surgical intervention despite the fact that
osteosarcomas are generally thought to be
radioresistant. Additionally, 7 patients had
postoperative radiation and 6 had
chemotherapy incorporated into their pri-
mary treatment. In total, ten patients
received salvage therapy with 2 receiving

local excision for skin-only recurrences, 5
receiving salvage radiation therapy, and 4
receiving chemotherapy after recurrence.

Outcomes
Recurrence free and overall survivals

appear to be mixed in patients diagnosed
with osteosarcoma of the larynx (Figure 3
and Supplementary Table S1). Of the 33
published cases, 12 patients (36%) had not
succumbed to their disease at the time of
last follow-up which ranged from 4 to 96
months following diagnosis. Further,
durable disease-free survival after initial
treatment was achieved in 9 reported
patients (28%) with follow-up again rang-
ing from 4 to 96 months. Of note, a single
patient died from unrelated causes at 12
months following diagnosis and 2 addition-
al patients did not have any reported post-
treatment follow-up. Importantly, all
patients who remained recurrence free
and/or alive at the time of last follow-up
underwent surgical resection as the primary
mode of therapy with 9 undergoing a total
laryngectomy, 2 undergoing partial laryn-
gectomy, and 1 receiving local excision
only. Of the patients who recurred, the
majority (13 patients, 39%) failed distantly
with local recurrence in 4 (12%) and
regional recurrence in 7 (21%). Regional
failure consisted of recurrence in the soft-
tissues of the neck either with or without
associated cervical lymph node involve-
ment. Two reported cases were noted to
have recurrence without specification
regarding type or location. Notably, recur-
rence both locoregionally and distantly tend
to occur early, with the majority of patients
failing within 12 months of initial diagnosis
with median times to recurrence being 5
months and 12 months, respectively (Figure
3a-b). Of the four patients who recurred
locally, all were initially treated with surgi-
cal resection with 2 receiving post-op radia-

tion therapy and one receiving chemothera-
py as part of their initial treatments. Upon
local recurrence, the two patients who
received prior radiation therapy were treat-
ed with salvage surgery with or without
chemotherapy and remained without dis-
ease recurrence at 60 months while the
remaining 2 patients were treated with sal-
vage radiation with or without further resec-
tion and survived 14 and 3 months, respec-
tively. Regional recurrence in the neck was
rarely seen without concurrent uncontrolled
local or distant failure as well, with infor-
mation regarding salvage therapy being
generally sparse. Almost invariably,
patients with regional failure ultimately
died from their disease though 2 of the 7
reported cases did not provide follow-up
information following disease recurrence.

Distant failure appears most commonly
in the lungs (present in 9 cases reported),
followed by bone (2 cases) and medi-
astinum (1 case). In 2 cases, location of dis-
tant failure was not reported.

Patient outcomes based on treatment
were notably heterogeneous as well (Table
3). Of the 22 patients who received surgery
alone as initial treatment for their disease, 3
(13.6%) failed locally, 6 (27.3%) failed
regionally, and 10 (45.5%) failed distantly
while 8 (36.4%) remained disease-free at
the time of last follow-up. As would be
expected, total laryngectomy was associat-
ed with less local failure when compared to
smaller surgeries with 1 patient (5.6%) fail-
ing locally following total laryngectomy
only while 2 of the reported 4 patients who
underwent local excision or subtotal laryn-
gectomy alone suffered local relapse. Of the
6 patients treated with a combination of sur-
gical resection and radiation therapy, 4
(66.7%) remained disease-free at the time
of last follow-up with a single patient recur-
ring locally and another recurring distantly.
Only one reported patient was treated ini-
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Figure 2. Positron emission tomography/computed tomography following 3 cycles of cisplatin
and doxorubicin revealing the patient’s left cricoid mass to be reduced in size and the previously
suspicious lymph nodes in cervical nodal levels IIA and V to no longer be hypermetabolic. 



tially with a combination of surgical resec-
tion and chemotherapy and was noted to
suffer early distant failure at 3 months post-
resection, precluding further assessment of
durable local response with this combina-
tion. Interestingly, upfront trimodality ther-
apy did not appear to further improve
patient outcomes in the three reported cases,
with one patient failing locally, one failing
distantly, and the currently reported patient
remaining without recurrence at 25 months
following initial diagnosis.

Conclusions
Osteosarcoma of the head and neck

remains a rare diagnosis with only 33 cases
reported since it was initially described in
1942. Due to this dearth of cases, no con-
sensus exists regarding optimal treatment or
expected outcomes. In this review, we
report on the most recent known case of this
unusual disease and provide the most com-
prehensive information regarding past
cases, treatments provided, and outcomes
observed to date. While the presented data
remains sparse, we hope that it may provide
a guide for future treating clinicians.
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