








Downloaded from aor.sagepub.com at PENNSYLVANIA STATE UNIV on September 16, 2016



Nicolai et al, Laryngeal Chondrosarcoma 519

Fig 4. (Case 6) Cross sections through total laryngectomy specimen made on
level of A) upper and B) lower portions of cricoid. Large, expansile car-
tilaginous lesion still limited by external perichondrium is visible.

framework, was palpable in the left cervical area. A
CT scan and magnetic resonance imaging confirmed
the presence of a massive lesion arising from the cri-
coid cartilage, posteriorly displacing and narrowing
the esophageal lumen. The cricoid cartilage was al-
most completely destroyed; partial erosion of the in-
ferior part of the thyroid cartilage and of the first
tracheal ring was also present (Fig 5A-D). Under
CT scan guide a needle biopsy specimen was ob-
tained (Fig 5B); the histologic diagnosis was chon-
drosarcoma.

Because of the extent of the tumor, a total laryn-
gectomy was performed (Fig 5E,F); intraoperative
exploration of the neck was negative for metastatic
nodes. Histology of the surgical specimen confirmed
the diagnosis of chondrosarcoma (grade 1). Immu-
nocytochemical studies showed a strong positivity
for S-100 protein and vimentin, whereas no staining
was seen for glial fibrillary acidic protein or epi-
thelial membrane antigen. The immunocytochemi-
cal analysis was performed with the avidin-biotin-
peroxidase complex immunoperoxidase technique
described by Hsu et al.*® Two months postopera-
tively the patient is without evidence of recurrence.

DISCUSSION

Chondrosarcoma, and not fibrosarcoma as com-
monly thought in the past, must be considered the
most frequent mesenchymal neoplasm of the lar-
ynx,** and the recent increase in reports of laryn-
geal chondrosarcoma strongly supports this view.
However, the literature is not always very accurate
with regard to the actual incidence of chondrosar-
coma and of cartilaginous tumors generally. A criti-
cal review of cases of chondroma is virtually impos-

sible, because most reports lack pathologic docu-
mentation and follow-up data. Accounts of cases in
which a primary diagnosis of chondroma was fol-
lowed by diagnosis of chondrosarcoma for the re-
current tumor lead us to assume that the incidence
of chondroma has always been overestimated. For
example, only two cases of laryngeal chondroma
were seen at the Mayo Clinic between 1910 and
1979 among a total of 33 cartilaginous tumors,*
and no cases of chondroma were found at the ENT
Department of Padua University between 1966 and
1989. This situation, together with the results of a
review made by Ferlito et al,? is in sharp contrast to
the commonly quoted 250 cartilaginous tumors re-
ported in the literature, 28% of which would be
malignant.®3¢

Laryngeal chondrosarcoma most often occurs in
patients between the ages of 50 to 70, with a male to
female ratio of 3 to 1. The most common site of ori-
gin is the cricoid cartilage (75 %), especially the pos-
terior lamina. However, there are also reports of its
onset in the thyroid cartilage, arytenoid cartilages,
epiglottis, and accessory cartilages. Observation of
some cases of chondrosarcoma originating from the
epiglottis?#243242 disproves the commonly held no-
tion that this neoplasm only occurs in hyaline and
not in elastic cartilage.?”

The most common presenting symptoms of laryn-
geal chondrosarcoma are progressive hoarseness,
dyspnea, and dysphagia, varying according to tu-
mor location. As the neoplasm is usually slow-grow-
ing, the patient may adapt to progressive narrowing
of the airway until an episode of acute inspiratory
dyspnea leads to emergency tracheotomy.*® When
the neoplasm takes origin from the thyroid carti-
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lage, the major complaint can be the presence of a
hard mass in the neck. As found in some cases re-
ported in the literature'®** and in three patients in
our series (cases 4, 6, and 8), the first clinical sign
may be vocal cord paralysis, apparently unassoci-
ated with other laryngeal or nonlaryngeal lesions
and thus labelled idiopathic. Vocal cord paralysis is

Fig 5. (Case 8) A) Axial computed
tomogram demonstrating massive le-
sion stemming from cricoid cartilage
with multiple foci of coarse calcifica-
tion. B) Needle biopsy was obtained
under computed tomographic guid-
ance. C,D) Tl-weighted magnetic
resonance images. Note posterior ex-
tension of tumor, extensive destruc-
tion of cricoid cartilage, and partial
involvement of both thyroid cartilage
and first tracheal ring. C) Sagittal
plane. D) Coronal plane. E,F) Views
of surgical specimen showing lobu-
lated aspect of tumor originating
from cricoid lamina. E) Frontal. F)
Lateral.

almost exclusively an early sign of cricoid chondro-
sarcoma and may be related to the involvement of
the recurrent nerve or to the fixation of the crico-
arytenoid joint.

Apart from these cases with no endoscopically
visible growths, laryngeal chondrosarcoma usually
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oceurs as a mass covered by intact mucosa. Com-
puted tomography with contrast medium is the best
radiographic tool for differentiating cystic (laryn-
geal cysts, laryngocele) from solid lesions'® and for
leading to the diagnosis of cartilaginous tumor. A
lesion with calcified areas, extensively involving one
or more cartilages and moderately enhancing after
injection of intravenous contrast medium, is a typi-
cal CT finding for laryngeal cartilaginous tumor.
However, there are no reliable radiographic criteria
to enable differentiation between chondrosarcomas
and chondromas. Magnetic resonance imaging may
be more precise in defining the extension of the tu-
mor and its relationship with surrounding struc-
tures, as it also allows a valid resolution in the sagit-
tal and coronal planes.

It is not always easy to obtain an adequate biopsy
sample from laryngeal cartilaginous tumors because
of their submucosal location and consistency. It is
advisable to take the biopsy sample under general
anesthesia, and it often proves necessary to perform
a preliminary tracheotomy to obtain easier access to
the lesion. Laryngeal chondrosarcomas often pre-
sent areas with different degrees of differentiation,
so that only a generous biopsy sample provides reli-
able definition of the tumor’s nature and microscop-
ic features. In two cases in our series (cases 4 and 8),
a correct histologic diagnosis was obtained from a
needle biopsy under CT scan guidance.

Macroscopic analysis of surgical specimens usual-
ly shows a lobulated, submucosal mass of a consis-
tency that varies in relation to the degree of second-
ary cystic softening.** Even in the more advanced
stages, the tumor tends to develop within the carti-
lage and only rarely, or in the case of recurrence,
extends beyond the external perichondrium, invad-
ing the surrounding tissues.**"*’ Microscopically,
chondrosarcoma must be differentiated into low-
grade (grade 1), medium-grade (grade 2), and high-
grade chondrosarcoma (grade 3).

The histologic pattern of low-grade chondrosar-
coma is similar to that of benign chondroma. The
neoplasm is composed of abundant basophilic and
metachromatic cartilaginous matrices in which the
cells show small, densely staining nuclei. Binucle-
ated and occasionally even multinucleated cells
may be found. Features of nuclear irregularity and
the prominence of nucleoli are also indicative of
malignancy. Mitoses are usually absent. Calcifica-
tion and bone formation are frequent.

Medium-grade chondrosarcoma shows an in-
creased cellularity, particularly at the periphery of
lobules. The nucleus-cytoplasm ratio of the chon-
drocytes is low (cytoplasm is abundant relative to
nucleus size). Plump binucleated cells may be fre-
quent and multinucleated cells are also seen. Mito-
ses, if any, are scarce.

High-grade chondrosarcoma shows pronounced

cellularity, and plump binucleated and multinucle-
ated cells are often seen. The chondrocytes have
large nuclei with nucleoli and delicate chromatin,
and the nucleus-cytoplasm ratio is relatively high.
Mitoses are frequently seen.*®

The results of immunocytochemical studies (case
8) showed a marked positivity for S-100 protein and
vimentin.

A particular variant called dedifferentiated chondro-
sarcoma has also been reported in the larynx. 222832
This term indicates a neoplasm in which a spindle
cell component is associated with the cartilaginous
proliferation. Also in this variant, immunocyto-
chemical investigations for S-100 protein are posi-
tive.??

Electron microscopy studies have been carried
out to substantiate the histologic diagnosis*'*3?;
nevertheless, in our opinion, their use does not seem
to be routinely indicated.

Surgical excision is commonly regarded as the
treatment of choice for laryngeal chondrosarcoma.
Radiotherapy does not seem to play an important
role, although it has been used in the past for recur-
rent tumors unsuitable for surgical treatment,**4¢
One patient in our series (case 7) obtained clinical
remission with a combination of surgical excision
and radiotherapy and was disease-free 3 years after
diagnosis, but this isolated observation does not al-
low any meaningful conclusions to be drawn.

Conservative surgical techniques may certainly
be considered the mainstay in the treatment of la-
ryngeal chondrosarcoma, but must be strictly ap-
plied to ensure that the tumor is radically removed
with a wide margin of normal tissue and that the
external perichondrium is resected at the level of
the lesion. The majority of recurrences observed in
the past were probably related to piecemeal exci-
sions sparing the external perichondrium. When the
neoplasm takes origin from the epiglottis and in-
volves only the supraglottic region, supraglottic lar-
yngectomy is the treatment of choice. Case 3 in our
series is the first to be described in the literature
treated by this technique,? which has been recently
employed also by Jacobs et al.** Even in cases stem-
ming from the thyroid cartilage, resection may be
obtained through a cervical, extralaryngeal ap-
proach,

The problem becomes more complex when one is
dealing with cricoid lesions, because this cartilage is
considered the keystone in maintaining an adequate
laryngeal airway. When the tumor is of limited size
and involves less than half of the cricoid, conserva-
tive removal through a laryngofissure can be em-
ployed. Different techniques have been described to
reconstruct the laryngeal lumen and to prevent ste-
nosis.**-*° Neis et al*® have recently reported the use
of a rib graft after removal of more than half of the
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cricoid for a grade 1 chondrosarcoma. Although the
results of these reconstruction techniques seem en-
couraging, the number of cases is so limited that no
conclusions can be drawn as yet.

A statistically significant evaluation of prognostic
determinants and different surgical techniques
(conservative versus radical) is hindered by the fact
that the data provided in the literature do not allow
for comparative analysis between sufficiently ho-
mogeneous groups of patients. Lavertu and Tucker®
compared the results of conservative and radical op-
erations in a total of 46 patients suffering from la-
ryngeal chondrosarcoma and concluded that the
difference in terms of cure rate was not significant
(77% versus 86 % ). However, the groups of patients
used for comparison varied in regard to the lesion’s
site, extension, and differentiation and the duration
of follow-up.

Generally speaking, the clinical course of laryn-
geal chondrosarcoma depends on the tumor’s de-

gree of differentiation and extension as well as on
the adequacy of primary treatment. Grade 1 chon-
drosarcomas usually show a local malignancy with
a minimal propensity for metastasizing. Metastases
are more frequent in grade 2 and particularly in
grade 3. Lung metastases developed in our case of
dedifferentiated chondrosarcoma (case 1), a variant
for which prognosis is usually worse in other ana-
tomic regions.*!52

Hematogenous and lymphogenous metastases
from laryngeal chondrosarcoma are rare and have
been observed in 17 cases only,>%%243233 je 8.59% .
The lungs were most frequently involved, whereas
only eight instances of lymph node involvement
were reported. Other metastases occurred in the
kidney, spleen, and cervical spine.?

Neck dissection is therefore indicated only in
cases in which the clinical picture or imaging tech-
niques suggest the presence of lymph node involve-
ment.
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