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A Clinicopathologic Study of 111 Cases With a Review of

the Literature
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Chondrosarcomas of the larynx are rare tumors accounting for
about 0.5% of all laryngeal primary tumors. A total of 111
laryngeal chondrosarcoma cases, diagnosed between 1970 and
1997, were retrieved from the Otorhinolaryngic-Head & Neck
Tumor Registry of the Armed Forces Institute of Pathology.
There was a 3.6:1 male/female ratio of patients 25-91 years of
age (mean, 64.4 years). Patients presented most frequently with
hoarseness (n = 72 patients) present for a mean of 28.2
months. The majority of tumors involved the cricoid cartilage
(n = 77) with a mean size of 3.5 cm. All tumors were invasive
and malignant by radiology and/or histology (into bone within
the ossified laryngeal cartilages in 52 tumors). Most tumors
were low-grade lesions: grade 1 (n = 51), grade 2 (n = 54);
there were six grade 3 tumors. An associated benign chon-
droma with (n = 41 tumors) or without ischemia (n = 24
tumors) was noted. All patients had surgery and five had ra-
diation therapy. Wide excision or voice-sparing surgery was
used in 73 patients, whereas 37 patients had a laryngectomy.
Recurrences occurred in 20 (18%) patients, 10 of whom un-
derwent salvage laryngectomy. At the last follow-up, 102 pa-
tients had no evidence of disease (alive or dead, mean 11.2
years) and five patients had evidence of disease (alive, one
patient, 6.5 years; dead, four patients, mean 6.4 years). The six
patients with high-grade chondrosarcoma were all without dis-
ease at the last follow-up (mean, 15.1 years). There was no
difference in clinical outcome based on grade (p = 0.210),
location (p = 0.078), or treatment (p = 0.607) but was worse
for patients with a myxoid-type chondrosarcoma (p = 0.044).
Primary laryngeal chondrosarcomas are typically low- to
moderate-grade lesions involving the cricoid cartilage, fre-
quently associated with a chondroma. They usually portend an
excellent overall long-term prognosis with initial conservative
voice-sparing surgery.
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Chondrosarcoma is considered the fourth most com-
mon tumor of bone, where they tend to be bulky, lobular
lesions that can arise anywhere, although with a prepon-
derance in the lower appendicular skeleton and the pel-
vis. Only 2-5% of all chondrosarcomas arise in the head
and neck, with the majority encountered in the max-
illa.”30434% However, laryngeal chondrosarcomas, first
described in 1816,°° are rare tumors of the head and
neck, accounting for <0.2% of all head and neck malig-
nancies®?****4* and up to 1% of all laryngeal tu-
mors, 2030314143499 Although a number of series of la-
ryngeal chondrosarcomas are present in the literature
(Table 1)’1,5,7,17,20—22,24,29—32,36—38,42—47,49,51,54,55,57 criti-
cal review reveals that many cases are reported again and
again based on the same patient base,?'***%**43 or are
only single case reports, thereby suggesting that perhaps
chondrosarcoma of the larynx is indeed less common
than the number of published cases suggests. Further-
more, a number of these reports focus on a particular
feature, such as the clinical, radiographic, histologic, or
therapeutic features, not necessarily correlating all of the
findings into a thorough analysis. Therefore, it is the
intention of this study to provide a comprehensive analy-
sis of laryngeal chondrosarcomas, incorporating the use
of clinical features, radiographic results, histologic find-
ings (including grade and tumor location), and follow-up
information (including staging and adjuvant therapies)
applied to a group of 111 patients with this tumor.

MATERIALS AND METHODS

The records of 111 patients with tumors diagnosed as
chondrosarcomas were identified in the files of the
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TABLE 1. Laryngeal chondrosarcomas: review of the TABLE 2. Clinical demographic findings of
English literature with at least five cases and with chondrosarcomas of the larynx
clinical and histologic parameters
reported”5’2”22’3"32’36’38’43’45‘47’5”55’57 All patients (n = 111)* No.
- * Gender
All cases (n = 146) Parameter Women o4
Gender Men 87
Women 32 (21.9%) Age at initial presentation (yr)
Men 114 (78.1%) Range 25-91
Age at presentation (yr) Mean 64.4
Range, all 33-91 Women, mean 65.7
Average, all 61.0 Men, mean _ 64.0
Women (average) 59.7 Type of presentation
Men (average) 61.3 Hoarseness 72
Clinical presentation Dyspnea, airway obstruction, or difficulty breathing 28
Hoarseness, dyspnea, dysphagia, stridor 46 Mass lesion _ 15
Hoarseness only 15 Dysphagia or dysphonia 13
Dyspnea only 10 Voice changes or stridor 8
Dysphagia only 5 Shortness of breath 3
Dysphonia 4 Palp 4
Painless mass 4 Duration of symptoms (mo)
Other: odynophagia, cough, wheezing 3 Range 1-240
Exact location Mean 28.2
Cricoid cartilage 109 (77.3%) Women, mean 245
Thyroid cartilage 27 (19.2%) Men, mean 29.2
Arytenoid cartilage 4 (2.8%) Smo_klr_\g history 34
Epiglottis 1(0.7%) Radiation exposure None
T .
ugao,:gize (cm) 1-12 * Parameter was not always known; therefore, the numbers do
Average 3.5 not necessarily equal the total values in the columns; patients
Pathology tumor grade ' frequently presented with more than one of the symptoms.
| 78.4%
1l 12.6%
Il 6.3% . .
Dedifferentiated 2.7% acknowledge that negative tumor margins correlated to
Treatment an overall better patient survival (p = 0.019) in a
Surgery alone 108 reported ies.48 Ninety-eight btained fi
Surgery and radiation 5 eported series. inety-eight cases were obtained from
Radiation alone 1 civilian sources, including foreign countries, nine cases
Outcome _ _ were submitted from Veterans Administration medi-
Alive or dead, but no evidence of disease 109 cal centers, and four cases were received from military
Range of years survived 0.1-28 .
Mean survival (yr) 7.5 hospitals.
De§d1 withfdisease g 23 Materials within the files of the AFIP were supple-
ange of years survive 0.1-11 . ., R i
Mean survival (yr) 58 mented by a review of the patient’s demographics (gen

der, age, and ethnicity), symptoms at presentation (in-
* Parameter was not alyvays stated in the report; therefore, the cluding duration), and past history (specifically, a history
numbers do not necessarily equal the total values in the columns. . L.

of previous radiation exposure and tobacco use). In ad-

Otorhinolar.yngic—Head & Neck Registry at the Armed TABLE 3. Macroscopic features of chondrosarcomas of
Forces Institute of Pathology (AFIP) from 1970 to 1997. the larynx

These 111 cases were identified in a review of 6939

patients (1.6%) with benign and malignant primary la- Feature No.

ryngeal neoplasms who were seen in consultation dur- Primary cartilage site

ing this same time period. Inclusion in this study required Cricoid cartilage 7

h ducti £ cartil trix i lular t b Thyroid cartilage 10

the production of cartilage matrix in a cellular tumor by Arytenoid 3

atypical, neoplastic chondrocytes with distinctive bio- Mixed (more than one cartilage involved) 16

logic activity and morphologic patterns (destruction of Lo’c\:lgtt‘c:ﬁponed 5

. . . . I

bone or invasion of soft tissue), i.e., chondrosarcoma, Left 27

similar to those of axial skeleton.® Tumor grade was Right 23

assigned based on a standardized grading scheme.'’ 5 '\g"izgrrf) 61

. . 1Z

Because we did not prgsect the specimen, an agcurate Range 0.8-10

assessment of the margins of resection is impossible to Mean 3.5

report, and so no comment about the definitive nature Women, mean 3.1
Men, mean 3.6

of the resection can be made in this clinical report. We
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TABLE 4. Microscopic features of chondrosarcomas of

the larynx
Feature No.

Grade

1 51

2 54

3 6
Specific type

Dedifferentiated (CAMMC) 2

Myxoid 8
Overall tumor cellularity

Low 55

Moderate 52

High 4
Bone invasion present?

Yes 52

Absent 59
Necrosis present?

Yes 26

Absent 85
Mitotic figures present?

Yes 3

Absent/inconspicuous 108
Remaining tissue

Chondroma 26

Chondroma with ischemia 41

Reactive bone present 13

Epithelial hyperplasia 5

CAMMC, chondrosarcoma with additional malignant mesen-
chymal component.

dition, we reviewed radiographic, surgical pathology,
and operative reports and obtained follow-up informa-
tion from oncology data services by written question-
naires or direct communication with the treating physi-
cian(s) or the patient. Follow-up data included exact tu-
mor location, tumor size and stage, treatment methods,
and current patient and disease status. It is important to
add that we are a tertiary pathology review center, con-
ducting a retrospective review of these patients, and we
did not treat the patients. This clinical investigation was
conducted in accordance and compliance with all stat-
utes, directives, and guidelines of the Code of Federal
Regulations, Title 45, Part 46, and the Department of
Defense Directive 3216.2 relating to human subjects in
research.

Our review of primary laryngeal chondrosarcomas in
the English literature was based on a MEDLINE search
from 1966 to 2001, with a few specific earlier articles
included for balance and background. Because of the
large number of single case reports, often from the same
institution as those reporting larger series, we confined
our review to reports with at least five laryngeal chon-
drosarcomas (not chondromas), including incidence, di-
agnostic guidelines, clinical management, and treatment
information. These results are presented in tabular form
(Table 1) and analyzed in conjunction with the present
study.

Categorical variables were analyzed using x? tests to
compare observed and expected frequency distributions.

Comparison of means between groups were made with
unpaired t tests or one-way analysis of variance, depend-
ing on whether there were two groups or more than two
groups, respectively. Multiple comparisons were ana-
lyzed using the Tukey method. Linear regression was
used to investigate two measured variables, and Pearson
correlation coefficients were generated to measure the
strength of the association. Confidence intervals of 95%
were generated for all positive findings. The alpha level
was set at p <0.05. All analyses were conducted using
Statistical Package for the Social Sciences (SPSS) soft-
ware (version 8.0 for PC; Chicago, IL, USA).

RESULTS
Clinical

The patients included 87 men and 24 women (Table
2), who ranged in age from 25 to 91 years, with a mean
age at presentation of 64.4 years. There was no differ-
ence in mean age at presentation between the genders
(female, 65.7 years; male, 64.0 years). There was no
significant difference in overall survival between the
genders (p = 0.907). There was a significant decrease in
overall survival for patients who were >60 years of age
at initial presentation than those who were younger (p =
0.002). This may be partially accounted for by the ad-
vanced age of patients in general, but this factor could
not be separately analyzed.

The patients presented clinical with a variety of symp-
toms referable to the tumor location in the larynx. As the
airway is progressively narrowed or obstructed by the
endolaryngeal growth, dyspnea results, whereas extrala-
ryngeal growth more frequently produces dysphagia.
Overall limited laryngeal mobility because of restriction
of the vocal cords by a mass fixing the cricoarytenoid
joint will result in hoarseness, although compression of
the recurrent laryngeal nerve may also produce the same
result. In general, the thyroid cartilage tumors are more
likely to present as a mass lesion. The patients’ symp-
toms are those to be expected from any tumor that slowly
but progressively encroaches on the laryngeal lumen and
include hoarseness (n = 72 patients), airway obstruction
or difficulty breathing (n = 28 patients), a mass lesion (n
= 15 patients), dysphagia or dysphonia (n = 13 pa-
tients), voice changes or stridor (n = 8 patients), short-
ness of breath (n = 3 patients), or pain (n = 4 patients)
(Table 2). Many patients had more than one symptom at
the time of initial presentation, but hoarseness was still
the most frequently identified. Although unable to spe-
cifically correlate the clinical presentation with the tumor
location or type of invasion, a neck mass was identified
in eight of 10 thyroid cartilage neoplasms. Because of the
overall indolent behavior of laryngeal chondrosarcoma,
symptoms persisted from 3 weeks to 240 months, with a
mean of 28.2 months. There was no difference in average
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length of symptoms between the genders (p = 0.673) or
between the various anatomic sites (p = 0.827). Ap-
proximately one third of patients reported using tobacco
(usually cigarette smoking). No patients in this clinical
series had a history of radiation exposure, either thera-
peutic or environmental. By definition, no patients with
a syndrome-associated chondrosarcoma were included in
the analysis.

Radiographic Studies

Radiographic studies were performed for the majority
of patients in this review, although the actual films may
have been returned to the contributing hospital before
this study, allowing for only a review of the radiology
report or radiologic facsimile copy. Most patients (espe-
cially in the cases before 1980) had plain x-ray films,
whereas advanced imaging techniques, such as CT scans
and/or MRI studies were added to the workup in most
patients after 1980. In general, a mass lesion of variable
density (compared with adjacent muscle) was identified
as either endolaryngeal (confined by the outer margin of
the cartilage of origin, growing inward) or extralaryngeal
(growth extended beyond the outer circumference of the
cartilage and into the adjacent soft tissue), demonstrating
fine, punctate stippled to coarse (“popcorn”) calcification
within the tumor (Fig. 1). Nearly all of the tumors were
noted to have some form of calcification. Tumors were
noted to be well- or ill-defined with an expansile radio-
lucent mass, centered in and destroying the cartilage.
Ossification of the laryngeal cartilages could be seen,
with the tumor invading into and destroying the bony
fragments. Soft tissue extension was frequently demon-
strated. When a mucosal surface was obvious it was
found to be intact.

Pathologic Features
Macroscopic Findings

The cricoid cartilage (n = 77 tumors) was affected
most frequently (Table 3). When specified by the gross-
ing pathologist, the tumors were described in the central
or marrow portion of the partially ossified cartilage. In
the mixed cases (n = 16 tumors), the tumor was gener-
ally large, obscuring the exact point of origin of the
tumor. These cases were considered to be centered in the
cricoid cartilage (involved in all cases), then expanding
and invading into the adjacent cartilages (such as the
thyroid, epiglottic, and arytenoid). The exact site of lo-
cation was unknown in five patients (Table 3). The pos-
terior lamina of the cricoid cartilage is larger than the rest
of the cartilage and perhaps accounts for most of the
tumors arising in the midline, although nearly half of the
tumors involved a specific side (left 27, right 23). The

tumors ranged in size from 0.8 to 10 cm, with a mean of
3.5 cm. There was no statistically significant difference
in the size of tumors between the genders (women, 3.1
cm vs men, 3.6 cm; p = 0.288) or between the various
anatomic sites of involvement (p = 0.378). Furthermore,
the overall size of the lesion did not significantly affect
the overall outcome (p = 0.102). The majority of lesions
were received as multiple, irregular fragments of bone
and soft tissue, especially in the biopsy and wide exci-
sion specimens. The resection specimens (subtotal or to-
tal laryngectomy) frequently demonstrated soft tissue in-
vasion. The tumors were described as “crunchy,” lobular,
and glistening on cut surface, with a blue—gray, semi-
translucent, myxoid—mucinous matrix material identified
(Fig. 2). When viewed laryngoscopically, a hard, round,
smooth surfaced submucosal mass was noted in a sub-
glottic location.

Microscopic Findings

All lesions, in all anatomic locations, demonstrated the
typical features of chondrosarcoma, although the diag-
nostic fields were often small and temporally separated
from one another in the specimen, exposing areas with
different degrees of differentiation. All of the tumors in
this series arose from hyaline cartilage and showed no
evidence of elastic tissue (Fig. 3). The atypical, neoplas-
tic chondrocytes were identified in a variable back-
ground of basophilic to metachromatic cartilaginous ma-
trix material. There was an overall loss of normal archi-
tecture and distribution of the chondrocytes (“cluster
disarray”>"). Most of the laryngeal cartilages had under-
gone enchondral ossification. Destruction of cancellous
bone (n = 52 tumors) was identified by the neoplastic
cells invading into and replacing the bony tissues (Fig.
3), although the invasive component did not have an
appreciable difference in tumor grade from the rest of the
tumor. When the native cartilage was detected, there was
usually a very abrupt transition from the normal to the
neoplastic cartilage (Fig. 3). The tumor cytomorphology
varied based on the overall grade of the tumor from
slightly cellular tumors composed of small, hyperchro-
matic nuclei surrounded by abundant cytoplasm to hy-
percellular neoplasms consisting of enlarged, binucleated
and multinucleated atypical cells with an increased
nuclear-to-cytoplasmic ratio, nuclear chromatin distribu-
tion irregularities, and prominent nucleoli (Figs. 4 and 5).
There was less stroma between the lacunar spaces as the
grade of tumor increased. Mitotic figures, including
atypical forms, were only noted in the higher-grade tu-
mors (Fig. 5). Tumor necrosis, usually focal and of lim-
ited geographic distribution, could be seen in a number
of tumors (n = 26 tumors) but almost always in tumors
of moderate to high grade.
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Based upon the invasive nature of the tumors (either
radiographically or histologically) and the presence of
pronounced irregularity of the size of the cells and their
nuclei, the presence of increased cellularity, nuclear hy-
perchromasia, and binucleated or multinucleated atypical
nuclei, a diagnosis of chondrosarcoma was rendered.*”
The chondrosarcomas were then separated into grades
based on increasing degrees of the aforementioned cri-
teria.'> There were 51 well-differentiated (low-grade,
grade 1) neoplasms, 54 moderately differentiated
(intermediate-grade, grade 2) neoplasms, and six poorly
differentiated (high-grade, grade 3) neoplasms. The
grade of the neoplasm did not statistically affect the
overall patient outcome (p = 0.210).

The vast majority of the tumors were chondrocytic
chondrosarcomas (n = 101), but 10 tumors disclosed
features that allowed them to be further subclassified.
Eight tumors had a myxoid background matrix produc-
tion with the neoplastic chondrocytes arranged in a
“string of pearls”-like distribution, still accommodating
all of the other features of a chondrosarcoma (Fig. 6).
We required that >10% of the specimen (arbitrarily cho-
sen irrespective of the type of specimen) demonstrate
myxoid features to qualify for this designation. These
tumors were included in the grade 2 category (by defi-
nition). A myxoid subclassification did statistically
significantly affect the overall patient outcome (p =
0.044). Two neoplasms displayed an abrupt transition

into a malignant, highly cellular spindle cell prolifera-
tion, containing atypical spindle cells with spindle to
oval atypical nuclei. A high mitotic count was identified
(Fig. 7). These tumors were considered to be chondro-
sarcoma with additional malignant mesenchymal com-
ponent (CAMMC), also known as dedifferentiated chon-
drosarcomas. Both of these tumors were placed in the
grade 3 category.

One histologic feature deserves special attention, as it
has only been suggested by one previous study.*® In the
majority of cases (62%) a benign chondroma was clearly
identified intimately associated with and abruptly juxta-
posed to the chondrosarcoma (Fig. 8). The chondroma
had a more eosinophilic and paucicellular cartilage ma-
trix, demonstrating large cells but without atypia. Fur-
thermore, ischemia of the chondroma was noted in 41
tumors, usually in direct apposition to the chondrosar-
coma interface (Fig. 9). It is important for us to stress the
difference between ischemia and infarction because the
distinction is important in the overall diagnosis. Ischemic
change in cartilage manifests itself differently from other
anatomic sites. The ischemic changes declare themselves
as basophilic lines or granular calcific deposits in the
matrix. Nuclei are still present, as an absence of chon-
drocytes would suggest infarction of the cartilage rather
than ischemia. It is thought that the chondrocytes may be
protected from ischemic changes by the matrix itself.
The presence of erythrocytes in this illustration is related

FIG.1. A CT image of amass
lesion destroying the posterior
portion of the thyroid cartilage
and demonstrating stippled to
coarse (“popcorn”) calcifica-
tions within the tumor.

Copyright. & Lippingotidilliams & Wilkins. Unauthorized reproduction of this article is prohibited.



CHONDROSARCOMA OF THE LARYNX 841

to the procedure and completely unrelated to the under-
lying process. Furthermore, one should note that there is
no increased nuclear-to-cytoplasmic ratio, no binucle-
ation, and only focal nuclear hyperchromasia, suggesting
pyknosis.

Treatment and Follow-up

All patients were treated with surgical excision, either
as an excisional biopsy or with a more radical procedure

hah

FIG. 3. Hyaline cartilage with
enchondral ossification is
seen (lower left) immediately
adjacent to the invasive com-
ponent of a low-grade (grade
1) chondrosarcoma (lower
right). Bone marrow elements
are noted in the upper portion
of the field.

FIG. 2. A thin rim of bone is
invaded by the cartilage neo-
plasm involving the cricoid
cartilage. A firm, lobular
growth is noted, with central
degenerative change.

(Table 5A). An excisional biopsy alone was used for four
patients, although 12 patients received an excisional bi-
opsy as their initial treatment and eight were subse-
quently treated with more radical procedures when re-
currences developed. Wide excision was used for 49 pa-
tients, eight of whom underwent additional surgery at a
later time for recurrence, and one patient had additional
surgery for a wider margin. Nine patients were managed
by a hemi- or partial laryngectomy, two of whom devel-
oped recurrences and were managed by additional sur-
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gery. Finally, 37 patients were initially managed by a
laryngectomy, two of whom developed recurrence and
widely metastatic disease. There was no statistically sig-
nificant difference in the mean size of tumors initially
managed by wide excision alone (3.2 cm) versus those
managed by laryngectomy (3.6 cm). Four of the 111
patients were lost to further follow-up. Five patients re-
ceived adjuvant radiation therapy: all were men, two

FIG. 5. A high-grade (grade
3) chondrosarcoma demon-
strated remarkable nuclear
pleomorphism, increased
cellularity, mitotic figures, and
necrosis (the latter not il-

lustrated in this high-power }
image). L

FIG. 4. A moderate-grade
(grade 2) chondrosarcoma
demonstrating increased cel-
lularity, binucleation and mul-
tinucleation, and an increased
nuclear-to-cytoplasmic ratio.
A lobular arrangement is
noted with stroma between
the lacunar spaces.

with cricoid tumors and two with mixed tumors (one was
unstated); four of them were grade 2 chondrosarcomas
(two were myxoid type) and one was grade 1; four had an
associated chondroma; two each were treated with wide
excision or laryngectomy, and one patient had a partial
laryngectomy; four patients developed recurrence, one of
whom developed lung metastasis and the radiation
therapy was used for the recurrence; adjuvant chemo-

A - - Nyl
' -~
-~ *h A -
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therapy was used for two of these patients after the ra-
diation; and only one patient died of disease (with lung
metastasis, 1.6 years after initial diagnosis), whereas the
other four patients were without evidence of disease at
last contact (mean, 11.8 years).

Overall, 20 patients (18%) developed recurrent and/or
residual disease, anywhere from a few months up to 13
years after the original diagnosis (Table 5B). When re-

FIG. 7. An undifferentiated
malignant mesenchymal neo-
plasm resulted in the diag-
nosis of a dedifferentiated
chondrosarcoma (chondro-
sarcoma with additional ma-
lignant mesenchymal compo-
nent [CAMMC]). Cytologic
pleomorphism and increased
mitotic activity are easily iden-
tified. This growth was identi-
fied immediately adjacent to
areas of chondrosarcoma,
usually of grade 1 or grade 2

type.

FIG. 6. A myxoid chondrosar-
coma displays the chondroid
matrix material (upper left),
but a myxoid stroma predomi-
nates, separating the neo-
plastic chondrocytes. The
classic “string of pearls” con-
figuration is identified (upper
right), whereas the more com-
mon myxoid change is illus-
trated in the lower right.

current disease was diagnosed, salvage laryngectomy
was used for 10 patients; wide excision, including a
hemilaryngectomy, was used for nine patients; and one
patient had already developed disseminated disease and
so no additional surgery was used. The primary tumors
were of cricoid (n = 15), mixed (n = 2), arytenoid (n =
1), and unstated (n = 2) origin. Thirteen tumors were
grade 2 tumors (including two myxoid tumors), with the
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remaining seven diagnosed as grade 1 tumors. Of the 20
patients who developed recurrent disease, only five died
with disease, an average of 5.1 years after initial diag-
nosis, whereas the remaining 15 patients were without
disease at the last follow-up (mean, 15.6 years). One
patient died in the immediate postoperative period, but
the remaining four patients who died with disease died
an average of 6.4 years after the original diagnosis.

FIG. 9. A chondroma has un-
dergone ischemia with eosin-
ophilic, granular degeneration
of the matrix material (lower
left). A grade 1 chondrosar-
coma is abruptly juxtaposed
to the ischemic chondroma.

3 . FIG. 8. The lower left portion
: of the illustration demon-

- strates a benign chondroma,

' in which there is an increased
cellularity over the normal car-

. tilage, disruption of the normal
v architecture, but no change in
nuclear-to-cytoplasmic ratio

and no cytologic atypia. A

[ grade 1 chondrosarcoma is

: * | seen abutting this lesion (right
L side).

Eight patients had myxoid tumors. One patient died in
the immediate postoperative period, and one patient died
from disease after 1.6 years. The remaining six patients
were without disease at the last follow-up (mean, 4.4
years), with only one patient developing recurrent dis-
ease, managed by wide surgical excision. The six pa-
tients with grade 3 tumors (including the two CAMMC
lesions) were all managed by wide excision (n = 1) or
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laryngectomy (n = 5). None of the patients developed
recurrent or metastatic disease, and none received adju-
vant therapy. All were without evidence of disease at the
last follow-up, an average of 15.1 years after initial pre-
sentation (three were alive, mean 17.0 years; three were
dead, mean 13.3 years). There was no statistical differ-
ence in outcome based on the tumor grade (p = 0.210),
although there was a worse prognosis for patients with
myxoid tumors (p = 0.044). Increasing tumor grade was
associated with a higher chance of developing a recur-
rence (p = 0.009), but this did not affect the overall
patient outcome.

Follow-up ranged from 3 weeks to 29.3 years, with a
mean follow-up of 10.9 years. As a group, the overall
patient survival was excellent, with 96.3% of patients
surviving their disease. Whereas five patients (with ad-
equate follow-up) died with disease, one died in the im-
mediate postoperative period because of sepsis. This
leaves four patients who actually died of disease (3.7%;
mean 6.4 years). The remaining patients are alive with-
out evidence of disease at the last follow-up (n = 54;
mean 12.7 years) or had died of unrelated causes without
evidence of disease (n = 48; mean 9.6 years).

These findings yield a 95.3% overall raw survival, a
79.4% 5-year raw survival, and a 52.3% 10-year raw
survival. If one removes the patients who have not yet
been followed for 5 years, there is a 78.9% 5-year
disease-free survival and a 47.8% 10-year disease-free
survival rate. Therefore, it can be seen that patients may
develop recurrences, but it does not adversely affect the
overall survival rate.

A number of variables were analyzed to determine if
there was any affect on the patient outcome. There was
no statistically significant difference in outcome based
on gender (p = 0.907), tumor size (p = 0.102; irrespec-
tive of cutoffs used: <2.0 cm, <4.0 cm, <6.0 cm, and >6.0
cm), presence or absence of chondromas (p = 0.596),
presence or absence of ischemia in a chondroma (p =
0.121), presence of bone invasion (p = 0.272), presence
of necrosis (p = 0.582), increased tumor cellularity (p
= 0.310), grade (p = 0.327), tumor location (p =

0.078), or initial treatment (p = 0.607). The presence of
a myxoid chondrosarcoma did have a statistically sig-
nificant adverse impact on patient outcome (p = 0.044).
A higher-grade tumor seemed to indicate an increased
chance of developing recurrent disease (p = 0.009). If
patients were older than 60 years at initial presentation,
there was a negative impact on patient outcome (p =
0.002). Although a curious result, if patients were diag-
nosed before 1980, there was a statistically significant
worse outcome than in patients diagnosed after 1980 (p
= 0.040).

DISCUSSION

Background, Incidence, and Etiology

Cancer of the larynx accounts for approximately 2%
of all malignancies in the body, the vast majority of
which are squamous cell carcinoma and their variants.
Whereas chondrosarcoma is the most common sarcoma
of the larynx, it still makes up only about 0.2% of all
head and neck malignancies and approximately 1% of
laryngeal malignant tumors,®-26-30:31:36.38.41.44.45.49.54
Given the referral nature of the AFIP, the 1.6% incidence
in this series is probably slightly biased by inclusion of
more problematic cases.

No definitive etiology for laryngeal chondrosarcomas
is known, although the speculation most commonly ac-
cepted is an initial disordered ossification of the laryn-
geal cartilages.>>**>? In many cases in this clinical se-
ries, ossification was found in the hyaline cartilages,
which usually ossify in adults. The peak age at initial
presentation of laryngeal chondrosarcoma coincides with
a time when cartilage ossification is most likely to be
present. The posterior cricoid cartilage lamina is the site
of predilection for laryngeal chondrosarcomas, which
matches the area of cartilage ossification (usually devel-
oping in areas of muscle insertion and attributed to the
mechanical influence of the contracting muscles). The

TABLE 5A. Initial treatment based on patient outcome of chondrosarcomas of

the larynx

No. of A, NED A, D D, NED D,D

Treatment patients (yr) (yr) (yr) (yn) (yr)

All patients (107 with follow-up)* 107 (10.9) 54 (12.7) 1(6.5) 48(9.6) 4 (6.4)
Excisional biopsy 12 (12.1) 6 (10.6) N/A 5(12.0) 1(21.7)

Wide excision or debulking 49 (10.2) 24 (12.0) 1(6.5) 23(8.8) 1(0.7)

Hemi- or partial laryngectomy 9(13.8) 4 (15.8) N/A 5(12.1) N/A

Laryngectomy 37 (11.1) 20 (13.6) N/A 15(9.1) 2(1.6)

* One patient presented at autopsy with a tumor; therefore, treatment is not germane.
A, NED, alive, no evidence of disease; A, D, alive with disease; D, NED, dead, no evidence
of disease; D, D, dead, with disease; N/A, not applicable; years, mean years of follow-up or

survival.
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TABLE 5B. Outcome based on tumor grade, tumor location, and in patients who
developed recurrences of chondrosarcomas of the larynx

No. of A, NED A, D D, NED D,D
Specific feature patients (yr) (yn) (yr) (yr) (yr)
Tumor grade
Grade 1* 51 (10.3) 26 (11.8) 1(6.5) 21(9.0) 1(0.7)
Grade 2* 54 (11.0) 25 (13.1) N/A 24 (9.6) 4(6.2)
Grade 3 6 (15.1) 3(17.0) N/A 3(13.5) N/A
Developed a recurrence 20 (13.1) 11 (14.8) N/A 4(14.5) 5(5.1)
Tumor location (5 not recorded)
Cricoid cartilage* 76 (11.0) 37(13.2) 1(6.5) 34(9.3) 4 (6.4)
Thyroid cartilage 10 (9.8) 6 (10.9) N/A 4(8.1) N/A
Arytenoid cartilage™ 3(9.5) 1(1.0) N/A 1(18.1) N/A
Mixed (more than one cartilage) 16 (9.4) 6 (9.5) N/A 9(10.4) 1(0.1)

* Three foreign patients were lost to follow-up.

A, NED, alive, no evidence of disease; A, D, alive with disease; D, NED, dead, no evidence
of disease; D, D, dead, with disease; N/A, not applicable; years, mean years of follow-up or

survival.

disordered ossification may be associated with a pluri-
potential mesenchymal stem cell, which gives rise to
chondrosarcoma.>?7!-2

Further, ischemic change in a chondroma may also
contribute to the development of chondrosarcoma. This
clinical study revealed that 60.4% of chondrosarcomas
were superimposed on a preexisting benign chondroma.
Of this 60.4%, 41 (61.2%) chondromas demonstrated
ischemia. A similar ischemic change has been identified
by members at our institution in chondromas of the axial
skeleton, which are associated with chondrosarcoma. It
has been previously suggested that axial skeleton chon-
drosarcomas may arise from preexisting (en)chondroma,
referred to as a secondary chondrosarcoma.”*® There-
fore, it may be that true ischemic change in a chondroma
subjected to mechanical trauma may be a precursor to
malignant change or a more aggressive biologic behav-
ior. It is interesting to note in reported series of laryngeal
chondroma®!'3%5%57 that they develop well over a de-
cade earlier than chondrosarcomas, perhaps suggesting a

developmental continuum. This hypothesis is further
supported by the frequent association in this clinical se-
ries and other reported cases*® of a chondroma and chon-
drosarcoma. In summary, although we cannot prove that
ischemia in a chondroma predisposes to the development
of chondrosarcoma in the larynx, it is a topic that de-
serves further evaluation in a large series of patients with
chondromas with or without ischemia and in patients
with chondrosarcomas of the axial skeleton.

Finally, laryngeal chondrosarcomas have been de-
scribed after Teflon injection,?® radiation therapy,'®*°
and in association with other neoplasms (spindle cell
sarcomatoid carcinoma).”® No previous radiation was
identified in any of the patients in this study or in the
majority of cases reported in the literature.” Smoking
was identified in 31% of patients in this clinical series
and in higher percentages in other series.” However, a
specific etiologic link has not been definitively estab-
lished. Therefore, the rarity of these associated findings
suggest they are not a major etiologic factor.

TABLE 5C. Outcome of patients with specific histologic features of
chondrosarcomas of the larynx

A, NED A'D D, NED D, D
(yr) (yr) (yr) (yr)

No. of
Specific feature patients (yr)
Chondroma in background* 24 (9.2)
Grade 1 12 (8.1)
Grade 2 12 (10.3)
Grade 3 N/A
Chondroma with ischemiat 41 (11.7)
Grade 1 14 (13.2)
Grade 2 23 (10.1)
Grade 3 3(17.0)
No other pathology 44 (11.1)
Grade 1 23(9.7)
Grade 2 18 (12.6)
Grade 3 3(13.3)

12(11.5) 1(65) 10(7.6) 1(0.1)

5 (7.6) 1(6.5) 6 (8.7) N/A
7 (14.3) N/A 4(5.9) 1(0.1)
N/A N/A N/A N/A
24 (13.4) N/A 15 (9.6) 1(1.6)
9 (14.2) N/A 5(11.4) N/A
12 (11.9) N/A 10 (8.7) 1(1.6)
3(17.0) N/A N/A N/A

18 (12.6) N/A 23(10.0)  3(8.0)

12 (11.8) N/A 10 (8.0) 1(0.7)
6 (14.3) N/A 10 (11.8)  2(11.7)

N/A N/A 3(13.3) N/A

* Two and tone foreign patient, respectively, were lost to follow-up.

N/A, not applicable.
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Demographics

Chondrosarcomas of the larynx typically affect men
much more frequently than women, with a ratio of 3.6:1,
both in this clinical series and in a review of the litera-
ture, 5:6:21:22.29-32.36.38.43-4751.52.54.55 The mean age at
presentation of laryngeal chondrosarcomas is between
60 and 64 years and seems to occur at an older mean
age than patients with head and neck chondrosarcomas
as a group (mean 45 years).” As expected, if patients
were older than 60 years at initial presentation, there
was a negative impact on patient outcome (p = 0.002),
a finding corroborating that already known in the
literature >>4%-3

Hoarseness is the most common presenting symptom,
found in 64.9% of patients in this clinical study and in
most patients in the cases reported in the literature. Dys-
pnea, dysphagia, dysphonia, voice changes, cough, neck
mass, airway obstruction (stridor), and pain are associ-
ated complaints, depending upon how quickly the lesion
develops and the anatomic location of the primary tumor.
The symptoms are frequently present for a long duration
(mean >2 years), supporting the notion of an indolent
tumor.S,Zl,22,24,29,31,32,36738,4347,51,52,55

In this clinical analysis, if patients were diagnosed
before 1980 they experienced a statistically significant
worse overall prognosis than patients diagnosed after
1980 (p = 0.040). This trend can perhaps be accounted
for by three possible factors: 1) with the widespread
application of head and neck CT examination after 1980,
the exact extent of the tumor could be more easily evalu-
ated, thereby guiding a more complete surgical exci-
sion?®*%; 2) surgical technique has improved in the past
20 years with the incorporation of the microscope, loops,
and LASER techniques; and 3) patients were treated at
an earlier stage of disease.

Radiology

Whether identified on plain films or CT examinations,
coarse or stippled calcification within a tumor mass is
probably the single most helpful radiographic feature to
correctly identify a laryngeal cartilaginous neoplasm (al-
though not necessarily separating a chondroma from a
chondrosarcoma). This feature is seen in nearly all cases,
not only in this clinical series but also in the cases re-
ported in the literature, in general, irrespective of the
grade of the tumor,>®-384443:54.55.57.58 Although MRI
demonstrates the tumor extent, it does not identify the
calcified matrix nearly as clearly or as accurately. After
identifying the tumor as “cartilaginous,” the remaining
features are nonspecific, although most chondrosarcomas
are centered in the cricoid cartilage, demonstrate a vari-
able density, are frequently ill defined, can be cystic, and
illustrate an impulse for invasion, both endolaryngeal

and extralaryngeal. The cartilages are frequently noted to
be calcified, with clear evidence of cartilage and/or bone
destruction. Almost uniformly, the overlying surface mu-
cosa is smooth, intact, and uninvolved by the neoplasm.
Radiographic imaging can help to define the extent and
the overall classification (chondroid) of the neoplasm,
but a biopsy is required for histologic confirmation of the
specific tumor type and grade.

Pathology

The cricoid cartilage is affected far more frequently (72%)
than other laryngeal cartilages, followed by the thyroid and
arytenoid cartilages. The inner posterior plate or signet of the
cricoid seems to be the most frequently specific site of in-
volvement, related to areas of ossification and to the areas of
muscle attachment, !-3-20-21:26.29-32.35,36.38.43-47,51,54.55.57.58
Whereas chondrosarcomas of elastic cartilages of the larynx
have been reported,”***3> there were none in this clinical se-
ries. Therefore, they must be exceedingly uncommon. Fur-
thermore, in a review of the English literature (MEDLINE
1966-2001) and the files of the AFIP’s Otorhinolaryngic-
Head & Neck Tumor Registry, we were unable to uncover a
single example of a primary pinna chondrosarcoma. There-
fore, although chondrosarcomas of the elastic cartilages are
possible, they are, for all intents and purposes, exceedingly
rare.

The histologic diagnosis of laryngeal chondrosarcoma
was based on criteria for malignant cartilaginous tumors
elsewhere in the body, first set forth by Lichtenstein
and Jaffe,®® with tumor grading added at a later time.'?
Chondrosarcomas are recognized by their increased
cellularity, nuclear atypia including binucleation and
multinucleation, and propensity to invade and destroy
surrounding structures, 7122230324552 Vo5t chondro-
sarcomas seem to involve only a single cartilage with
very little tendency to attempt to infiltrate adjacent
cartilages. In this clinical series 16 tumors were con-
sidered mixed in location, in which the primary tumor
expanded beyond the borders of the primary cartilage
into the surrounding cartilages. Although this finding
is not frequently reported, large tumors of up to 12 cm
in greatest dimension have been identified, suggesting
that other cartilages may be overcome by the neoplastic
proliferation,5-2122:31:3236.38.43.45-47.51.52.55

When the native cartilage was included in the biopsy,
the cartilage was frequently ossified. Invasion into
these areas of ossification was identified in 47% of
cases. A number of authors have described ossification
in laryngeal chondrosarcomas, and indeed, a few
stated that bone could be found in the chondrosar-
coma.5:21:22:31.32.3638434547.5152.55 ¢ is our contention
that these findings are more accurately interpreted as
neoplastic chondrocytes invading into the ossified re-
gions (i.e., bone). This is not a feature of a benign tumor
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and is a diagnostic feature of chondrosarcomas of the
axial skeleton. Bone invasion was lacking in the accom-
panying chondromas in this series, lending further sup-
port to the hypothesis that the identification of bone in-
vasion is diagnostic of chondrosarcoma, irrespective of
the nuclear features.

The vast majority of cases in this clinical series com-
bined with those reported in the litera-
t111,65,21,22,31,32,36,38,43,45—47,51,52,55 were grade l, low-
grade, or well-differentiated chondrosarcomas (64%),
supporting the indolent nature of this neoplasm. An ad-
ditional 28% were grade 2 neoplasms, with only a few
grade 3 neoplasm (8%). The slightly higher percentage
of grade 2 lesions in this clinical series may be accounted
for by the referral nature of the AFIP and the inclusion of
problematic cases, which tend toward a malignant tumor
type. Well-differentiated lesions often only show focal
areas that demonstrate the histologic criteria of malig-
nancy, whereas the moderate- or high-grade tumors tend
to have malignant features identified in a greater area of
the biopsy. Therefore, it is imperative to have an ad-
equate biopsy before attempting tumor grading. Thus,
the question of what percentage of a given chondrosar-
coma should demonstrate myxoid features to invoke a
subclassification of myxoid chondrosarcoma is raised.
We arbitrarily used 10% of the specimen area as a cutoff
but must hasten to add that there were no tumors in this
series in which the myxoid changes were noted only
focally. Furthermore, when one suggests an arbitrary
percentage, issues of specimen adequacy and the number
of sections reviewed quickly follow. Because the pres-
ence of myxoid features automatically places the tumor
into a grade 2 lesion, it is probably wise to think of
grading and subclassifying tumors based on the “highest
grade present” or “myxoid change” present irrespective
of the quantitative nature of change.

CAMMCs occur in approximately 10% of axial skel-
etal chondrosarcomas and are aggressive and rapidly
fatal tumors in those locations, with a 5-year survival of
approximately 10%.*'%'83* It is important to add that
the additional malignant component is never an osteo-
sarcoma, the identification of which would change the
whole tumor’s designation to osteosarcoma. A number of
single case reports of laryngeal CAMMCs have been
documented. Whereas 62% of laryngeal CAMMCs have
local recurrence or metastatic disease, only 22% of pa-
tients died of disease while the remaining patients
(67.7%) were without evidence of disease at the last
follow-up, 11.1 years after initial presentation. One patient
is alive with evidence of disease at 3 years,'*> 1420424549
Although this outcome is worse than laryngeal chondro-
sarcomas overall (>90% survival), it does not begin to
approach the mortality of their axial skeleton counter-
parts. It is reasonable to postulate that the overall better
survival for CAMMOCs of the larynx in comparison to

their axial skeleton counterparts is the result of tumors
probably presenting at an earlier stage of disease because
of the airway obstructive symptoms, thereby sporting a
smaller overall tumor bulk than those of the axial skeleton.

Differential Diagnosis

The differential diagnosis for chondrosarcomas of the
larynx, although theoretically broad, in practical terms
we have limited to chondroma, chondrometaplasia, and
tracheopathia osteoplastica.

In general, true laryngeal chondromas are considered
exceedingly rare, and a number of authors consider all
laryngeal chondromas to be erroneous descriptions of
low-grade chondrosarcomas. The skepticism patholo-
gists have for this diagnosis is well founded based on the
frequent recurrences and even metastases reported in the
literature for these supposedly benign tumors. Based on
this clinical series, accurate identification of benign
chondromas was possible, separable from chondrosar-
coma. However, given the very high association of chon-
droma with chondrosarcoma (60.4%) in this clinical se-
ries, it is possible that “biopsy” material in other clinical
series was accurately classified as a chondroma, but the
concurrent chondrosarcoma was never sampled. There-
fore, adequate tumor sampling is critical to the accurate
identification of tumor type as well as of tumor grade.
Additionally, the biopsy area containing the “malignant”
histology may be focal or limited in extent, requiring
generous biopsy samples. Furthermore, the biopsy must
contain the lesional cells rather than inconclusive epithe-
lial biopsies.

Size has been suggested as a distinguishing trait be-
tween chondroma and chondrosarcoma. Because we did
not specifically study only chondromas, we cannot un-
equivocally comment on size as a separator. However,
the overall size of the chondrosarcoma did not influence
the development of recurrence or the long-term patient
prognosis in this clinical series (p = 0.102). Perhaps, by
analogy, the overall size of cartilaginous lesions should
not be used in isolation to separate chondromas from
chondrosarcomas.

The microscopic separation of benign chondroma
(terms such as ecchondroma, enchondroma, or osteo-
chondroma are not applied to the classification of laryn-
geal cartilage tumors)>*** from chondrosarcoma can be a
very difficult one, often coming down to a matter of
personal interpretation. Chondromas of the laryngeal car-
tilages will resemble normal cartilage, but the nuclei will
be slightly larger.>%1225:30:38:50 Thjis feature, however,
can be difficult to determine, and the presence of lobular
architecture is a more reliable distinguishing feature.
These chondrocytes will be uniform with single nuclei
or, rarely, with multiple nuclei, similar to the criteria in
long bones. Chondromas will lack nuclear atypia, mitotic
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figures, and necrosis. We do not eschew the use of the
term chondroma as evidenced by the frequent identifica-
tion of a concurrent chondroma in this clinical study.
However, because of the very high association of chon-
droma with chondrosarcoma, it is probably wise to con-
sider the treatment of chondroma as indistinguishable
from chondrosarcoma to assure the most conservative,
but still meaningful, surgical management.

Chondrometaplasia of the larynx consists of elastic-
rich cartilage nodules usually located on the vocal cords.
Chondrometaplasia can be found in up to 2% of laryn-
geal specimens and is composed of small, uniform chon-
drocytes without nuclear abnormalities.®!>3? These le-
sions are usually <1 cm in diameter, lack the character-
istic lobular pattern of hyaline cartilage, and tend to be
eosinophilic. The margins of the lesions are indistinct
with a peripheral zone of transition between the cartilage
and the surrounding tissues. Multifocality can sometimes
be confused for recurrence. The lack of nuclear atypia
and infiltrative growth pattern will distinguish these le-
sions from chondrosarcomas.

Tracheopathia osteoplastica is a very uncommon le-
sion, generally affecting the tracheal cartilage rings,
formed from heterotopic bone or cartilage protrusions
from the inner surface of the cartilages. The irregular
bony spicules have thin walls surrounding fatty mar-
row. This process is most easily identified radiographi-
cally or laryngoscopically by the multiple calcific masses
identified.*

Treatment and Outcome

Laryngeal chondrosarcoma can, for the most part,
be considered a relatively low-grade neoplasm, both
histologically and by clinical aggressive-
ness,21:22:31.32.36,38.42,43.45-47,51.52.55 Whereas conserva-
tive surgery is the primary treatment of choice for laryn-
geal chondrosarcoma, the specific modality and tech-
nique performed have been the subject of many a
treatise,5-21:22:24.29-32.36-38.43-47.51.52.54.55 This clinical
series, along with the findings in the literature, supports
conservative laryngeal function-preserving surgery, such
as wide excision with a sufficient margin of normal,
uninvolved cartilage achieved through endoscopic re-
moval, laryngofissure, thyrotomy, or a partial laryngec-
tomy. Most laryngeal chondrosarcomas involve the cri-
coid cartilage, which is considered critical to normal la-
ryngeal function. Therefore, it is frequently difficult to
adequately remove the tumor and still maintain vital
structural integrity. However, thyrotracheal anastomosis
over a stent, rib graphs, and other reconstruction tech-
niques suggest that laryngeal framework and function
can still be preserved while performing a complete ex-
cision of the tumor. When recurrences develop, wide
excision can again be used, depending upon the extent of

the tumor, until functional compromise and the inability
to reconstruct an adequate airway dictate the necessity
for total laryngectomy. The voice-preserving surgeries
allow for an improved quality of life and for a longer
morbidity-free survival for up to 30 years from the time
of original diagnosis. This approach does not adversely
impact the long-term patient survival, either in this series
(p = 0.607) or of those reported in the literature. Thus,
a patient can benefit from extra years of (partial) laryn-
geal function until a total salvage surgery may become
necessary with the development of a recurrence.

Adjuvant therapy, radiation and chemotherapy, gener-
ally seems to be ineffective in the management of laryn-
geal chondrosarcoma,’?#26-31:32:38.42:44.50.54 54 it 5 for
chondrosarcomas in other anatomic sites. There are iso-
lated case reports suggesting that adjuvant radiation has
been used to treat a few patients, but with <10 cases in
total reported, it is difficult to draw any reasonable con-
clusions.>!'®?*3245 Adjuvant therapy, specifically radia-
tion, should perhaps thus be offered only in cases in
which the tumor is unresectable or surgical resection is
not clinically feasible.

The literature suggests an overall recurrence rate of
between 35% and 40%, although the recurrence rate was
lower (18%) in this series. Recurrence or (more correctly
in some cases) persistence may develop when the pri-
mary tumor was incompletely excised or if the tumor is
of an increased grade. Incomplete excision is discussed
above in the therapy alternatives. The recurrence rate, as
would be expected, is dependent upon the grade of the
tumor, with higher-grade tumors having a greater ten-
dency to develop a recurrence (p = 0.009).

Metastases from laryngeal chondrosarcomas have
been reported in up to 10% cases in the litera-
ture,5:21:22:31.3236.38.43454751.52.55 (hereas in our study
only 1.9% of patients developed metastases (lung, bone,
and liver). The two men who developed metastases were
66 and 62 years of age, respectively, with cricoid tumors
measuring 4.5 and 1.5 cm each, both demonstrating bone
invasion. One had necrosis and a myxoid histology. Both
were grade 2 tumors managed by laryngectomy at initial
presentation. The latter patient was given radiation (60
cGy) and chemotherapy, but both patients died with
metastatic disease at 1.7 and 1.6 years, respectively, after
initial presentation. This rapid clinical course is not un-
usual for patients reported in the literature who devel-
oped metastatic disease (<2 years), although longer in-
tervals are known.3%43

Death from disease is very uncommon and is usually
the result of uncontrolled local growth into vital struc-
tures of the neck. Five of our patients died with disease
(4.5%), although one patient died from sepsis in the im-
mediate postoperative period. The overall 96.3% sur-
vival in this clinical series is similar to the values re-
ported in the hteratureS,S,Zl,22,3l,32,36,38,43,45—47,51,52,55
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and is a testament to the low-grade biologic behavior of
laryngeal chondrosarcoma as a group. With a mean
follow-up of 10.9 years, the overall survival of 96.3% is
almost identical to reported age-matched control
groups.®®*® QOur S-year disease-free survival of 78.9%
and 10-year disease-free survival of 47.8% are similar to
the findings of the Mayo Clinic cohort of 67.6% and
53.6%, respectively.*® Therefore, the overall long-term
clinical prognosis for conservatively managed chondro-
sarcoma of the larynx is excellent.

As a point of comparison, it would seem that laryngeal
chondrosarcomas may have a different survival to their
axial skeleton counterparts, although we do not know
specifically if the survival is disease free. In this clinical
series there is a 78% 5-year survival for grade 1 tumors,
79% for grade 2 tumors, and 100% for grade 3 tumors
(no high-grade patients died with disease), which is dif-
ferent from those of the axial skeleton: grade 1, 90%;
grade 2, 81%; and grade 3, 43%."3

A number of potential prognostic factors were statis-
tically analyzed, yielding the results reported above. Spe-
cifically, gender (p = 0.907), length or type of symp-
toms (p = 0.827), tumor location (p = 0.078), tumor
size (p = 0.102), tumor grade (p = 0.210), and type of
initial treatment or tumor resectability (p = 0.607) did
not affect the overall long-term clinical outcome. Older
patients (>60 years) were more likely to experience an
adverse clinical outcome (p = 0.002), as were patients
with a myxoid chondrosarcoma histology (p = 0.044).
Tumors with a higher grade were more likely to recur (p
= 0.009), but this did not affect the overall long-term
prognosis.

CONCLUSION

From this careful analysis and long-term clinical
follow-up combined with the cases reported in the litera-
ture, laryngeal chondrosarcomas are uncommon tumors
that present with hoarseness, dysphagia, or a neck mass,
most frequently in older men who have had symptoms
for about 2 years. There is a strong predilection for the
cricoid cartilage, with the majority of tumors measuring
on average 3.5 cm in greatest dimension. Many chon-
drosarcomas have a benign chondroma (with ischemia)
present in the background and demonstrate invasion and
destruction of the ossified cartilage. Most tumors are low
to intermediate grade. Conservative surgical excision is
recommended because of the overall indolent nature of
laryngeal chondrosarcomas, using salvage laryngectomy
when recurrences cannot be further managed by conser-
vative surgery. With this type of management, cure
rates exceed 90%. Metastases are exceedingly rare
(about 2%). O
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