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Introduction

Chondrosarcomas of the head and
neck region are rarely encountered
in clinical practice. Only 2-5% of
all chondrosarcomas arise in the
head and neck region. Laryngeal
chondrosarcoma constitute
< 0.2% of all head and neck
malignancies.1 Several published
series of laryngeal chondrosarco-
mas exist; but available data are
sometimes incomplete.

Since the first publication of
laryngeal chondrosarcoma, a stan-
dardized grading system was put
forth by Lichtenstein and Jaffe.2

This grading system predicts
long-term clinical outcome and
should therefore be applied to all
chondrosarcomas. Our cases illus-
trate the clinical, radiological and
pathological features of chon-
drosarcoma arising in the larynx. 

Case Report

1) An 80-year-old lady presented
on February 2003 with complaints
of hoarseness, shortness of breath,

and stridor since a few months.
She also mentioned one episode of
apnea during the night. Neck pal-
pation was normal. Initial laryn-
goscopic examination revealed a
fixation of the right arytenoid, a
paramedian position of the right
musculus vocalis, and a submu-
cosal mass on the posterior side of
the right hemilarynx. 

A contrast enhanced CT scan
displayed a well circumscribed soft
tissue mass at the posterolateral
aspect of the cricoid (Figure 1).
This coarsely calcified and poorly
enhancing mass caused displace-
ment of the arytenoid bones and
narrowing of the supraglottic and
glottic lumen. Surrounding lymph
nodes were normal. These CT
scan findings did not allow differ-
entiation between a benign or a
malignant chondroid tumour. 

An MRI scan revealed peri-
pheral contrast enhancement and
clearly delineated the endolaryn-
geal growth pattern of the tumour.
In this case, the T2-signal intensi-
ty of the chondroid matrix was
moderate, probably because of the

amount of intratumoral calcifica-
tion (Figures 2,3).

During direct laryngoscopy,
laser resection of the lesion was
performed. Parts of the right false
vocal cord, and of the cartilage of
the right hemilarynx were
removed. The lesion disclosed
similar gross features as found in
patient 2. The tumour had an
enhanced cellularity of near nor-
mal chondrocytes which were
embedded in a chondroid matrix.
Both radiological and morpholog-
ical features were in support of a
chondrosarcoma of grade I,
according to the grading system of
Lichtenstein and Jaffe. This case
was submitted to the Interuni-
versity Sarcoma Group. Because
of the low grade malignancy of the
tumour and the age of patient, no
additional therapy was recom-
mended. She received a tracheoto-
my with permanent fenestrated
speech trachea-canula, and was
followed on a regular basis.

On the 15th of December 2005,
the patient presented with progres-
sive swallowing problems and
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haemoptoë. Laryngoscopy show-
ed a substantial growth of the
tumour. New staging confirmed a
large mass (the tumour had almost
tripled in size) invading the sur-
rounding tissues (Figure 4). Chest
X-ray showed pulmonary metasta-

sis. The patient died of pulmonary
distress on the 7 February 2006.

2) A 69-year-old lady was referred
to us with hoarseness and pro-
gressive dyspnea since several
months. A tracheotomy had been

performed elswere. Neck palpa-
tion showed no pathological
lymph nodes. Laryngoscopic
examination showed a large sub-
mucosal swelling of the right ary-
thenoid region, blocking the right
hemilarynx (Figure 5). A CT scan

Figure 1
This axial contrast enhanced CT image shows the strongly and
coarsly calcified mass. Note the displacement of the arytenoid
cartilages, and the intact delineation of the thyroid bone. The
tumour has no significant contrast captation.

Figure 2
This axial Gadolinium enhanced T1 weighted image shows a
peripheral enhancement of the tumour which is located on the
cricoid, and does not extend into the vocal cords. Figure 4

Large well delineated lesion of the higher graded chondrosar-
coma of the larynx with calcifications (Axial CT scan without
contrast).

Figure 3
On this protondensity MRI image, the tumour has a rather
homogenous and bright signal. The distinction between the
vocal cords en the tumour is unclear.
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showed a large tumour of the right
arytenoid invading the soft tissues
of the vocal cord and the
aryepiglottic fold (Figure 6).
MRI-findings confirmed this
heterogenic mass in the right
hemilarynx (Figure 7). Wedge
excision with the CO2 laser yield-
ed tissue that was diagnosed as

low-grade chondrosarcoma. An
extended subtotal supracricoid
laryngectomy (CHEP) was per-
formed with partial removal of the
posterior part of the cricoid ring
where the insertion of the tumour
was situated (Figure 8).

On macroscopic inspection, the
tumour specimen was blue, grey,

nodular, and had a maximum
diameter of 6.5 cm. Micro-
scopically, the mass was nodular,
highly cellular, and composed 
of large atypical chondrocytes
embedded in a chondroid matrix.
The chondrocytes had an
enhanced nuclear/cytoplasmic
ratio displaying irregular nuclear
contours and regular chromatin
distribution (Figure 9). Invasion of
adjacent soft tissue was present
(Figure 10). Neither mitoses nor
areas of necrosis were present.
There was no malignant mesen-
chymal component. Both radio-
logical and morphological fea-
tures were in support of a chon-
drosarcoma of grade II, according
to the grading system of
Lichtenstein and Jaffe. 

The postoperative evolution was
uneventful, but the patient could
not be decanulated because of a too
narrow laryngeal lumen. A fibrotic
bridge at the side of the removed
arythenoïd was removed with the
CO2 laser. Histological examina-
tion of this bridge showed a recur-
rence of the chondrosarcoma.

Figure 5
Endoscopical view of the chondrosarcoma arising from the
right arythenoid region.

Figure 6
High resolution CT image in bone window, showing the calci-
fied hyaline matrix situated on the right cricoid, with destruc-
tion of the arytenoid.

Figure 7
T2-image with spectral fat saturation in sagital direction show-
ing the typical high signal of the hyaline matrix.
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The patient was proposed for
resection of residual tumour and
tracheal autotransplantation,3 but
this was not possible because of
prior surgery.

A total laryngectomy was per-
formed and the patient is doing
well. Up until now, as no evidence
of desease has occurred.

Discussion

Chondrosarcomas of the larynx
are rare neoplasms. Men are more
commonly affected than women
with a men to women ratio of 4:1.
Laryngeal chondrosarcomas typi-
cally occur between the age of 50
and 80 years.4 The true incidence
is difficult to assess, because in
the past low-grade chondrosarco-
mas and chondrometaplasias were
often mistakenly diagnosed as
chondromas. Usually, chondroma
and chondrosarcoma were group-
ed under “cartilaginous tumours”.5

In Belgium, two to three cases are
reported yearly. Clinically, nearly
all patients with chondrosarcoma
present with hoarseness, frequent-
ly accompanied by dyspnea, dys-
phagia, and stridor. A cricoid
localisation of the tumour may
account for dysphagia and odyno-

phagia. Depending on the size of
the primary tumour, a palpable
neck mass may be identified along
with possible vocal cord fixation.
The symptoms worsen gradually
and slowly, so that the patients
adapt, and for example are misdi-
agnosed as having asthma. 

Usually, the tumour presents as
a smooth submucosal mass in the
laryngeal lumen. This is an impor-
tant feature which explains the
frequently encountered normal
epithelial biopsies, which delay
accurate diagnosis and treatment.
Vocal cord palsy is almost pathog-
nomonic as an early sign of

cricoid chondrosarcoma and may
be related to the initial involve-
ment of the recurrent nerve or fix-
ation of the cricoarytenoid joint.

The cricoid cartilage is affected
most frequently, accounting for
75% to 80% of all laryngeal chon-
drosarcomas.1,4,6 The arytenoids
and corniculate cartilages may
occasionally be involved. Chon-
drosarcoma may also involve the
hyoid bone. 

A CT scan is very useful in
making the diagnosis. A calcified
tumour matrix should prompt 
consider the presence of a carti-
lagenous tumour. On MRI, the

Figure 8
Macroscopical appearance of the resection specimen after
supracricoid laryngectomy.

Figure 9
Histological features of the chondrosarcoma

Figure 10
Atypical chondrocytes invading adjacent soft tissue
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hyaline matrix has a very high 
signal intensity on T2-weighted
images owing to its low cellulari-
ty, and high water content.
Radiographic imaging can help to
define the extent and the overall
classification (chondroid) of the
neoplasm, but in order to deter-
mine prognostic and therapeutic
implications it is important to
establish the differentiation grade
by biopsy. A deep wedge of
tumour tissue, removed hemostat-
ically by a CO2 laser, normally
gives enough material for histo-
logic examination.6 

In fact, laryngeal neoplasms
containing hyaline cartilage
should be considered chondrosar-
comas until proven otherwise.
Histological types of the chon-
drosarcoma include the myxoid,
the dedifferentiated, and the clear
cell variants. These types are rare,
and in the case of the myxoid and
dedifferentiated chondrosarcoma
have an even more aggressive
course than the classical high
grade chondrosarcoma. The dif-
ferential diagnosis should be
made with chondrometaplasias,
chondroblastic osteosarcoma7 and
with tracheopathia osteoplastica. 

In the case of a low grade
(grade I) chondrosarcoma the dif-
ferential diagnosis based on mor-
phological features with a chon-
droma is difficult. Both tumours
exhibite quite similar cytological
features. Clinical and imaging fea-
tures are of paramount importance
for distinguishing between both
tumours. If rapid (destructive)
growth or invasion in adjacent
structures is noted, a diagnosis of
low grade chondrosarcoma should
be preferred. If neither invasion,
nor growth is noted, a diagnosis of
chondroma is more likely. It needs
to be emphasised that chondroma
and low grade chondrosarcoma

are often juxtaposed in a single
lesion. Because of this fact, tissue
sampling should be generous so as
not to miss low grade lesions.
However, it has been postulated
that all chondromas are in fact low
grade chondrosarcomas, consider-
ing the recurrence rate and even
metastasis of lesions that were ini-
tially considered benign. 

Histological grading of these
tumours was first introduced by
Lichtenstein and Jaffe in 1943 and
is still used today. According to
the degree of differentiation and
mitotic activity there are three
groups: low grade (grade I), medi-
um grade (grade II) and high
grade (grade III) lesions. There is
a 5-year survival of 90 %, 81%
and 43% for grades I, II and III
respectively.8 The majority of
cases reported in literature are
grade I, low grade or well-differ-
entiated chondrosarcomas.

Surgery is the first choice of
treatment for laryngeal chon-
drosarcoma. Initial conservation
surgery, either by external partial
laryngectomy or by endoscopic
laser resection, followed by more
aggressive surgical management
for recurrent disease or high grade
tumours results in an overall good
long-term clinical outcome.1,9,10

The tumour has the potential
for local recurrence after treat-
ment. According to the literature,1

overall recurrence rate varies from
18% to 40%. Distant metastases
are rare; when they occur they are
localized in the lungs, bone, liver
and cervical lymph nodes. They
have been reported in up to 10%
of the cases.

Neck dissection must be
reserved for cases with lymph
node metastases. Selective lateral
neck dissection is not indicated in
an N0 neck. A more radical
approach is indicated for myxoid

and dedifferentiated chondro-
sarcoma.

The experience with CO2 laser
excision for laryngeal chondrosar-
coma is limited. 

In general, little evidence sup-
ports the use of radiation therapy
or chemotherapy in the treatment
of laryngeal chondrosarcoma,
except perhaps in patients who
have a high intraoperative risk.
Recently Gripp et al.11 reported a
case of chondrosarcoma of the lar-
ynx in which radical radiotherapy
resulted in long-term remission
(> 10 years). Therefore the author
proposes that radiotherapy should
be considered when radical
surgery is not feasible without
severe mutilation and as a treat-
ment for residual disease.

Conclusion

Chondrosarcomas of the larynx
have a unique natural history. 
The tumours involve mostly the
cricoid cartilage. Therapy should
be based on the histological grade,
size of the lesion, and patient’s
age. Since most chondrosarcomas
are low graded, have an indolent
growth, and a low chance for
metastasis, voice sparing surgical
treatment is advocated by most
authors. Our two cases, however,
illustrate that perhaps a more radi-
cal surgical excision should be
proposed in selected cases. New
techniques with tracheal auto-
transplatation can probably be
more radical without sacrifying
the voice.3

Total laryngectomy is required
for high grade malignant tumours.
The prognosis of laryngeal chon-
drosarcoma is excellent if ade-
quate resection could be per-
formed. The overall 5-year sur-
vival rate is 90%. Lifelong follow-
up is required to evaluate local
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recurrences or even metastases.
The recurrence can often be 
treated by additional surgery. low
grade chondrosarcomas rarely
metastase (one of our cases),
whereas high grade, mixoid and
dedifferentiated chondrosarcomas
have a high percentage of metas-
tases.
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