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Abstract

Objective: This article is a critical review of the literature concerning thyroid cartilage chon-
drosarcoma and is particularly focused on the management and prognosis of this rare entity.
Study Design: A review of all the cases of thyroid cartilage chondrosarcoma reported in the litera-
ture up to January 2013. Methods: The search was carried out through the introduction of the
MeSH terms: Chondrosarcoma, Laryngeal Cartilages, Thyroid Cartilage, Therapeutics. All the stud-
ies related to thyroid cartilage chondrosarcoma were selected together with a newly presented
case. Results: A total of 47 cases have been described in the literature, and 35 of these include suf-
ficient data for statistical analysis. The age of patients ranged from 40 to 77 years, with a male
predilection (88.6%). The main symptoms were neck mass and hoarseness. Grade I and II tumors
were most frequent. A total of 13 cases described an extension of the tumor beyond the thyroid
cartilage. The most common treatment was partial laryngectomy (50%). All patients who died
were male, with grade II or II-III tumor or associated sarcoma, had metastases and received radio-
therapy in addition to total laryngectomy. Conclusion: Patient age and tumor size does not influ-
ence the prognosis. Tumor grade I and I-II have good prognoses, whereas the prognosis is unpre-
dictable in tumors between grade II and IIl. Patients with associated sarcoma, or metastasis, have
a worse prognosis. Partial laryngectomy is a good therapeutic option, although total laryngectomy
is sometimes required in order to ensure complete resection.
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1. Introduction

Chondrosarcoma represents 10% - 20% of all primary malignant bone tumors, and is the second most common
sarcoma of bone origin [1]-[3]. Chondrosarcoma of the head and neck region is a rare disease (1% - 12% of
chondrosarcomas) [4] [5], representing 0.1% of all head and neck neoplasms [6]. It is generally accepted that the
tumor mostly arises in bony tissue of the head and neck [4] [6]-[8]. Common primary sites in the head and neck
region include the mandible, nasal cavity, paranasal sinuses and maxilla.

Chondrosarcoma is the most common laryngeal sarcoma [9] [10], and represents less than 1% of all laryngeal
tumors [11]. Approximately 70% - 80% of laryngeal chondroid malignancies involve the cricoid [10]-[13], with
the second most common site (9% - 20%) being the thyroid cartilage [12] [13]. Laryngeal chondrosarcoma typi-
cally originates in hyaline cartilage [14], and less frequently in elastic cartilage (arytenoid and epiglottis carti-
lages) [15] [16]. Ossification in the cricoid and thyroid cartilages begins in the third decade and increases with
advancing age [17], and is attributed to the influence of mechanical stimuli produced by contraction of the la-
ryngeal muscles [17] [18]. The epiglottis remains nonossified throughout life [15].

Chondrosarcoma of the larynx is a rare condition of still unknown pathogenesis. The classic theories suggest
that there is abnormal ossification on laryngeal cartilages. Another theory suggests malignant degeneration dur-
ing the long-term development of a benign tumor [19]-[21]. There are some precipitating factors such as multi-
ple hereditary exostoses, Ollier’s disease, Maffucci’s syndrome, Paget’s disease of bone, chondromyxoid fibro-
ma, and previous irradiation [7].

The epidemiology is variable, from slight male predilection to male-to-female predominance ranging from 5:1
up to as high as 10:1 [22]. The incidence increases with age and is more frequent between the 4th and the 7th
decades [23].

Lymph node and distant metastasis are relatively low at 5.6% and 6.7%, respectively [24].

Some reports suggest a correlation between age, tumor size, and malignancy [25]-[27]. There are various his-
tological patterns ranging from benign chondroid tumor to undifferentiated neoplasm [22]. Evans, et al. classi-
fied chondrosarcomas into grade | to grade 111 [28], whereas Koch, et al. classified them into high grade and low
grade [6]. There are five histological types: conventional, clear cell (also known as malignant chondroblastoma),
myxoid, mesenchymal (also called aggressive variant) and dedifferentiated (chondrosarcoma with additional
malignant mesenchymal component).

Dedifferentiated chondrosarcomas have rapid growth [14] with an extremely poor prognosis [29] [30], and
present imaging features very similar to well-differentiated types. Approximately 70% of patients manifest a
pulmonary metastasis [31].

The symptoms depend on the location of the mass and include dyspnea, dysphagia and hoarseness. Tumors
involving the thyroid cartilage are likely to produce a painless neck mass [32].

In the diagnosis, the most helpful computed tomography (CT) scan finding is coarse or stippled calcification
within the tumor [32]. Magnetic resonance (MR) imaging can also show lesions within the larynx and has the
potential advantage of superior contrast resolution of the tumor and contiguous tissues as well as the ability to
capture images in multiple planes [33]. Biopsy by direct laryngoscopy is difficult due to the characteristic hard-
ness and resistance of these tumors to grasping with cupped or biting laryngeal forceps [15]. The histological
diagnosis of chondrosarcoma may sometimes be difficult.

The most important aspect in treatment is to ensure an adequate histological safety margin as residual disease
is known to be an important cause of recurrence.

There are approximately 250 cases of cartilaginous tumors of the larynx which have been reported and dis-
cussed by various authors [15]. However we did not find any review that encompassed all thyroid cartilage
chondrosarcomas. The aim of the present study was to update the management and prognosis of this rare entity
and to present a new case.

2. Materials and Methods

A review was performed of all the cases of thyroid cartilage chondrosarcoma reported in the literature up to
January 2013.

2.1. Search Strategy

The search was carried out through the introduction of the MeSH terms: “Chondrosarcoma”, “Laryngeal Carti-
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lages”, “Thyroid Cartilage”, “Therapeutics”.

First, a search was performed in clinical practice guideline databases (National Guideline Clearinghouse,
Guidelines Finder NHS, CMA Infobase), however no references were found. Therefore a search of systematic
reviews (Clinical Evidence, The Cochrane Library, DARE) was carried out, again without results. Finally, a re-
view of original articles in PubMed was undertaken together with articles identified during this search process in
order to add additional references.

2.2. Selection Criteria

Once all the abstracts were obtained, the studies related to thyroid cartilage chondrosarcoma were selected. Arti-
cles not directly related to laryngeal chondrosarcoma were discarded.

2.3. Case Report

A 63-year-old man came to the emergency department complaining of an anterior cervical mass of 3 months
evolution. The patient reported discomfort on swallowing and the sensation of a foreign body in the pharynx.
The oropharyngeal examination and the fibroscopy were normal. The physical examination revealed a painless,
hard, rounded cervical lesion, measuring 1.5 cm in diameter, which moved on swallowing and was adhered to
the deep planes, in the left cervical ganglion level I11.

The CT scan showed an expansive mass of 2.3 cm in the posterior area of the left thyroid cartilage lamina
with inflation and cortical breakage (Figure 1). Calcific foci with a popcorn-like appearance suggested a
chondral origin. The MR showed a lesion indicating a low degree chondroma or chondrosarcoma of the left
thyroid cartilage lamina (Figure 2). The patient underwent partial left laryngectomy. Histological examination

Figure 1. (A) CT axial soft tissue window; (B) CT axial bone window. Expan-
sive mass in left cartilage thyroid lamina with chondroid calcification.

Figure 2. (A) MR axial T1 weigthed imaging after gadolium administration.
Well defined mass in the left lamina with heterogeneous enhancement; (B) MR
axial T2 weigthed imaging. The mass presents a hyperintense signal. This find-
ing is very suggestive of chondroid matrix (mucopolysaccharides).
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of the surgical specimen confirmed the diagnosis of grade Il chondrosarcoma with cellular pleomorphism and
atypia, with a maximum diameter of 1.8 cm, located on ossified thyroid cartilage. The lesion infiltrated the bone
surface and prelaryngeal muscles. Areas of necrosis were identified within the tumor. Surgical margins showed
no tumor infiltration (Figure 3).

Follow-up evaluations up to the present (51 months) have revealed no clinical signs of recurrent tumor or
metastases.

2.4. Statistical Analysis

Data were analyzed using Statistical Package for Social Science (SPSS) version 15.0. Statistics procedures were
established according to the recommendations of a professional statistician. The ANOVA test, three-way
ANOVA, and the Turkey test for multiple comparisons were used for statistical analyses of the measured data.
Descriptive statistics mean, median, and standard deviation (SD) were calculated in each group. The comparison
between variables was evaluated by the 4* test. All p values were two-sided and values of 0.05 or less were con-
sidered to indicate statistical significance.

3. Results

A total of 47 cases reporting thyroid chondrosarcoma were found in the literature, including the present case.
Only 35 cases provided sufficient data for statistical analysis (Table 1).

ENRARRARRRRANARRRAA Y

-

Figure 3. Histological sections of hematoxylin and eosin stain thy-
roid cartilage confirmed the diagnosis of grade Il chondrosarcoma
with cellular pleomorphism and atypia (asterisk), with a maximum
diameter of 1.8 cm, located on ossified thyroid cartilage. The lesion
infiltrated the bone surface and prelaryngeal muscles (black arrow).
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Table 1. Description of the different studies reporting thyroid cartilage chondrosarcoma.

References Glzr?s{er %gﬂ:gttﬁ)rn)s (rsl)étt(;rs]tsailgig) Size (mm) Pathology Treatment F((r)r:Ic?r\\I:hlsJ)p
Busuttil, et al. (1978) [20] 45M  Neck mass (9y) 70 x 55 x 55 (P) Low grade PL NED (36)
Gorenstein, et al. (1980) [9] 55 M Dysphagia (6 mo) Unknown PL NED (132)
Gorenstein, et al. (1980) [9] 73 F Dysphagia (4 mo) Unknown PL NED (120)
Ferlito etal. (1984) [10]  74M T3St (W) (Lung) Grade Il TL+RT  DOD (2)

Ferlito, et al. (1984) [10] 50 F Respiratory distress  Recurrence 20 (PE) Grade | PL-TL  NED (60)
Finn, et al. (1984) [38] 44 M Neck mass (14 yr) Grade | PL NED (24)
cal (1985159 M neemase e 20%X15X100) greittev iy, P Unkiown
Pareja Mamr[ljé’] etal. (1989) 55M Neck mass (yrs)  Strap muscles Grade | PL Unknown
Neck Mass, Adjacent
Burggraaff, et al. (1992) [41] 76 M dysphagia, structures 30 x 50 (PE) Grade Il PL Unknown
hoarseness (2 mo)
Brandwein, et al. (1992) [26] 69 M Not known Cricoid 35 (P) Grade | PL-TL  Unknown
Brandwein, et al. (1992) [26] 73 M  Voice change Cricoid 60 (P) Grade I-11 TL NED (57)
Brandwein, et al. (1992) [26] 67 M Neck mass 50 (P) Grade I-11 PL-TL  Unknown
Brandwein, et al. (1992) [26] 52 F Neck mass Cricoid 50 (P) Grade | PL NED (144)
Brandwein, et al. (1992) [26] 45 M Neck mass 35 (P) Grade | PL NED (38)
Hoarseness,
Moran, et al. (1993) [42] 70F dysphagia 25 (P) Well-differentiated PL NED (48)
(several mo)
Hoarseness,
Moran, et al. (1993) [42] 75M dysphagia 30(P) Well-differentiated TL NED (72)
(several mo)
Wippold, et al. (1993) [32] 77 M  Neck mass (we) Low grade (l1) Unknown Unknown
ol 1699) (15 M hoarencts(2we)  Anenold Wighgrade L NED (60)
Faquin, et al. (2000) [44] 74 M (rapi’\éfglfem:?;ing) Strap muscles 45(2.?)7 (;)10 (I;_ivégrrsg:na TL+RT Unknown
Sakali, et al. (2000) [14] 74 M (Slol\\l/\(/alilkgToavsvsing) Strap muscles 45 (CT) Gra d(!_:)-\ll\: %rr;i?coma PL-TL  Unknown
Tomé, etal. (2001) [15] 0w HOarseness ((120%) 60 (P) Low grade TL  NED (336)
Uygur, et al. (2001) [45] 77 M NeCF',‘arirr‘]af; r(ig)yr)* 70 x 60 (PE) Grade Il PL  NED(@®)
Jones, et al. (2003) [46] 58 M Hoarseness Acr:'é?]:ﬂd 35 (P) Grade I-11 TL  NED (66)
Jones, etal. (2003) [46] 64 M Neck mass pgfrz)ict)cl)?na 35 (P) Grade I-11 TL  NED (47)
Jones, et al. (2003) [46] 72 M Hoarseness (Lung) 70 (P) Grade II-111 TL+RT DOD (12)
Rinagio, et al. (2004) [47] 60 M HS’;;;‘;Z?E% 3(’;)) S"a(‘l’_ﬂ:]‘g)c'es 45 x 25 x 20 (P) Low grade + Sarcoma TL +RT DOD (6.5)
Casiraghi, et al. (2004) [16] 69 M Hoarseness Low grade TL NED (156)
Casiraghi, et al. (2004) [16] 43 M Neck mass Low grade PL NED (264)
Casiraghi, et al. (2004) [16] 57 M Neck mass Grade Il TL NED (120)
Casiraghi, et al. (2004) [16] 53 M Hoarseness Low grade PL NED (144)
Lee, et al. (2005) [24] 60 M Neck mass (Tonsil) Grade Il PL+RT DOD (54)
Pino Rivero, et al. (2006) [48] 53 M  Neck mass (yr) 30 x 20 (CT) (P) Grade | PL NED (60)
Moerman, et al. (2009) [49] 64 M  Neck mass (yr) 27 x 20 (CT) Low grade PL Unknown
Nao, et al. (2011) [50] 63 M Neck mass 20 (CT) Grade | PL NED (48)
Present case 63 M Neck mass Strap muscles 18 (CT) (P) Grade Il PL NED (51)

M, male; F, female; yr, years; mo, months; we, weeks; PE, Phisical exploration; P, pathology; CT, computed tomography scan; TL, total laryngec-
tomy; PL, Partial laryngectomy; RT, Radiation therapy; DOD, died of disease; NED, no evidence of disease.
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Patient ages ranged from 40 to 77 years, (mean age 62 years) with a standard deviation (SD) of 11.2 years.
The disease was more frequent in males (n: 31, 88.6%). The main symptoms were neck mass and hoarseness.
The main location of the thyroid cartilage chondrosarcoma was the right thyroid lamina, although the exact lo-
cation was not specified in many reports. In 57.2% of patients, the tumor size was evaluated by pathology and
CT, with a range of 8.6 - 40 mm. In 34.3% of cases, the tumor size was not stated. Tumors were mainly grade |
and Il (Table 1).

A total of 13 cases described tumor extension beyond the thyroid cartilage, with the cricoid cartilage and pre-
laryngeal muscles being the most common sitses. Among these 13 patients, 2 died from the disease (DOD) (1
with sarcoma), 5 with no evidence of disease (NED), and 6 patients had no reported follow-up (2 with sarcoma).
All the patients with sarcoma showed strap muscle involvement (Table 1).

The main treatment used was partial laryngectomy in 50% of the patients (n = 17), and total laryngectomy in
26% (n = 9). The treatment received was not specified in 1 patient (Table 2). Follow-up was documented in
74.3% of patients, with 84.6% being free of disease but 15.4% died (Table 1). Metastases were reported in 4
cases, 3 in the lung and 1 case in the tonsil.

When comparing the NED and DOD patients, it was observed that the mean age of those who died was 66.5 +
7.5, and those free of disease was 58.8 + 11.7, however this difference was not statistically significant. All pa-
tients who died were male and had grade Il and IlI-111 tumors or associated sarcoma. In the NED group there
were 16 males and 4 females, 16 patients had grade I, I-11 tumors, 3 patients grade Il and 1 patient grade Il1I.
There was no follow-up specified in 7 patients with tumors between grade | and Il, and in 2 patients with associ-
ated sarcoma (Table 3).

Patients who died presented larger tumors than those who were disease free (57.5 + 17.6 vs 39.8 + 18.5),
however these data are not statistically significant. No statistically significant association was found between
clinical status, clinical presentation or tumor location. No statistically significant association was found between
tumor size and histological grade. All those that died had metastases and received total laryngectomy (TL) and
radiation therapy (RT). None of the NED patient had metastases, 13 patients were treated by partial laryngec-
tomy (PL), and 8 patients by TL. One case required TL after PL.

4. Discussion

In thyroid chondrosarcoma there is a male predilection (9:1) similar to laryngeal chondrosarcoma (5-10:1) [22]

Table 2. Treatment in patients with thyroid cartilage chondrosarcoma.

Treatment NED DOD Unknown Total
PL 13 0 4 17 (50%)
TL 8 0 1 9 (26%)
PL and posterior TL 1 0 2 3 (9%)
TL/PL + RT 0 4 1 5 (15%)
Total 22 4 8 34

NED, no evidence of disease; DOD, died of disease; PL, partial laryngectomy; TL, total laryngectomy.

Table 3. Evolution of the patients according to the thyroid cartilage chondrosarcoma tumor grade.

Tumor grade NED DOD Unknown
| 13 3
1-11 3 1
1 3 2 3
1-111 1
11 1
Sarcoma 1 2

NED, no evidence of disease; DOD, died of disease.



A. Rodriguez-Valiente et al.

with the same age range (4" - 7" decades) [23]. The main symptoms were neck mass and hoarseness similar to
laryngeal chondrosarcoma.

Surgical treatment is known to be the most effective treatment modality. In low grade chondrosarcomas, con-
servation surgery ensuring complete tumor resection, which includes a margin of normal cartilage, is recom-
mended [6] [34]. Total laryngectomy is reserved for large primary tumors or recurrence when complete resec-
tion by partial laryngectomy is not feasible [19] [25] [34]-[36]. There is no added survival benefit with total in-
stead of partial laryngectomy. The main treatment in thyroid chondrosarcoma was PL, with a good prognosis in
all except 4 patients, who in 2 cases required subsequent TL due to recurrence, however this was not specified in
the other cases. The majority of patients who underwent TL had laryngeal, especially cricoid, cartilage extension.
Considering the rare involvement of cervical lymph nodes, radical neck dissection is not routinely performed
and must be reserved for cases in which the clinical picture suggests lymph node metastases. Tumor-free mar-
gins did not represent a guarantee that recurrence would not take place. These data should always be taken into
consideration by the surgeon when conducting long-term follow-up [15].

Radiotherapy should be used for palliative purpose in unresectable cases, or as an adjuvant therapy in cases of
residual disease [37]. In our review, 5 patients had RT as adjuvant therapy, 4 of them had metastases and died,
and 1 patient had associated sarcoma without follow-up. Chemotherapy can be applied as an adjuvant therapy in
high grade mesenchymal chondrosarcomas [4]. In our review, no patients received chemotherapy.

The prognostic factors are tumor grade and primary site, with resectability being the most important prognos-
tic factor for some authors [24]. In our review we found that the most important prognostic factor was tumor
grade. All patients with grade | and I-11 survived, and all who died were grade Il and II-111, or had sarcoma asso-
ciated. The dedifferentiated variant is known for its poor prognosis. No statistically significant association was
seen between tumor size and histological grade as previously proposed. Although there are differences between
NED and DOD patients with respect to age and tumor size, these differences are not statistically significant. Al-
though it has been proposed that the most common cause of death is local recurrence, and not metastasis [24],
this review found that all patients with metastases died, with the metastases or its complications being the cause
of death, and 2 patients with local recurrence survived.

5. Conclusions

* The main location of thyroid cartilage chondrosarcoma is the right ala of the thyroid. The principal symptom
is neck mass. The average age at diagnosis is 62 years of age (40 - 77 years), and it is more common in men
than women (9:1).

* Patients’ clinical symptoms at the time of diagnosis do not correlate with tumor extension or prognosis.

» Patient age and tumor size does not influence the prognosis, although patients with a worse prognosis were
older and had larger tumors.

* Patients with grade I and I-1l tumors have good prognosis. Patients with tumors between grade Il and il
have unpredictable prognoses. Patients with associated sarcoma have a worse prognosis.

» Care must be taken with patients with strap muscle involvement because they may have an associated sar-
coma.

* Patients with metastases have a poor prognosis.

* Partial laryngectomy is a good therapeutic option, although sometimes a total laryngectomy is required to
ensure complete resection. There is no added survival benefit with total instead of partial laryngectomy.

* Radiotherapy has not demonstrated improved survival.
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