
Abstract 

Primary chondrosarcoma of the trachea is an extremely rare
tumor. We report two cases of tracheal chondrosarcoma describing
the role of surgical and conservative treatment. Endoscopic treat-
ment with rigid bronchoscopy was performed in both patients to
restore airway patency and obtain histological specimens for diag-
nosis. One of the patients subsequently underwent successful tra-
cheal resection and reconstruction. The other patient, who had a
contraindication to surgical treatment due to associated diseases
underwent iterative endoscopic LASER treatment and is alive
three years after the first diagnosis. Surgical treatment remains the
treatment of choice of tracheal chondrosarcoma. When surgery is
contraindicated endoscopic treatment may allow relatively long-
term survival due to the slow growth of these tumors. 

Introduction

Chondrosarcomas of the trachea are extremely rare tumors,
with only 24 cases reported in the English literature to date [1-4].
Due to the low incidence of these tumors the results of different
treatment options still have to be completely assessed. We present
two cases of tracheal chondrosarcoma analyzing the role of endo-
scopic and surgical treatment.

Case #1

A 52-years-old male patient was referred to our Department due
to the recent onset of shortness of breath on exertion and hemopty-
sis. A CT scan showed a 30 mm solid vascularized lesion at the tho-
racic inlet infiltrating the left anterolateral side of the trachea, with
intra- and extraluminal growth (Figure 1). Compression of the
esophagus was also observed, without evidence of infiltration. An
18-FDG PET scan showed low tracer uptake by the lesion (Figure
2). A flexible bronchoscopy showed a vascularized lesion infiltrat-
ing the first tracheal rings with a reduction of the tracheal lumen by
30% (Figure 3). Rigid bronchoscopy with Laser-assisted desob-
struction was performed to restore airway patency and obtain spec-
imens for pathology analysis. Histological examination showed a
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Figure 1. CT scan (coronal reconstruction) showing neoplastic
lesion of the proximal trachea with intra- and extra-luminal
growth (arrow).
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moderately hypercellular cartilaginous tumor with large nucleolated
cells and giant nuclei, sometimes binucleated, leading to a diagnosis
of moderately differentiated chondrosarcoma. Surgical treatment
through cervicotomy and upper partial sternotomy was performed
with a resection of a 3.5 cm tracheal segment (Figure 4).
Intraoperative frozen section showed microscopically negative sur-
gical resection margins, and an end-to-end tracheal reconstruction
with reabsorbable interrupted suture was performed. A pedunculated
cervical strap muscle was interposed between the anastomosis and
the innominate artery to prevent tracheo-innominate fistula.

Pathological examination confirmed the diagnosis of moderately
differentiated (G2) tracheal chondrosarcoma with free resection
margins (Figure 5). No adjuvant treatment was performed. The post-
operative period was uneventful and endoscopic control at six
months showed a healed and patent anastomosis, without signs of
tumor recurrence (Figure 6). The patient is alive eight months after
surgical treatment and further follow-up with CT scan and bron-
choscopy every six months has been scheduled.

Case #2 

A 78-years old male patient was referred to our Department
from the Intensive Care Unit of another hospital after failure to
wean from mechanical ventilation following surgical treatment of a
subdural hematoma. The patient had a previous history of pul-
monary embolism, renal failure, valvular and ischemic cardiac dis-
ease. Eight years before he had undergone endoscopic resection of
a tracheal chondroma. A flexible bronchoscopy performed in the
ICU showed a 50% stenosis of the middle trachea due to a neoplas-
tic lesion infiltrating the left tracheal wall of the airway, with a total
length of 4 cm. The patient underwent rigid bronchoscopy with
LASER-assisted desobstruction. Rigid bronchoscopy was per-
formed with EFER-Dumon rigid bronchoscope (EFER Endoscopy;
La Ciotat, France). Endoscopic treatment by tumor coring out with
the tip of the bronchoscope and diode LASER ablation (Dornier
MedTech, Weßling, Germany) was performed restoring adequate
airway diameter and allowing weaning from respiratory support.
Histological examination of the resected tumor led to a diagnosis of
G2 chondrosarcoma (Figure 7). Surgical treatment was contraindi-
cated by the associated diseases, as also were radiotherapy and
chemotherapy. One year later the patient underwent again LASER
desobstruction with the same technique previously described due to
intraluminal tumor recurrence significantly reducing airway diame-
ter. Since adequate airway diameter was restored and no signs of
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Figure 2. 18-FDG PET scan showing low tracer uptake by the
tumor (arrow).

Figure 3. Preoperative flexible bronchoscopy showing neoplastic
infiltration of the proximal trachea with intra-luminal extension
(arrow).

Figure 4. Intraoperative image showing extraluminal tumor
growth (arrow).
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airway collapse were observed, a stent was not positioned in any of
the procedures. Two years later the patient is still alive with a slow
growing endotracheal tumor. 

Discussion

Chondrosarcomas of the trachea are extremely rare tumors [1-
4]. In fact, the most common sites of chondrosarcomas in the head
and neck region are the larynx and maxillary region [5]. These

tumors occur more frequently in elderly male patients [6]. The two
patients observed were also male, but only one of them was over
65 years of age, showing that these rare tumors may also arise in
younger patients. These tumors have also been described in
patients with Maffucci syndrome, a congenital disease character-
ized by systemic enchondromatosis and hemangiomatosis [7].
Chondrosarcomas of the head and neck usually have a slow
growth, and nodal and distant metastases have been rarely reported
[6]. Development of these tumors from benign chondromas has
also been, although rarely, reported [1,8]. The history of one of the
patients we observed, who had undergone endoscopic removal of
a tracheal chondroma eight years before confirms this possibility.
Follow-up of patients with tracheal chondromas seems therefore
advisable. The most frequent symptoms associated with chon-
drosarcomas of the trachea are cough, dyspnea and less frequently
hemoptysis [6]. Due to the slow growth of these tumors the
patients are usually asymptomatic until the reduction of the airway
lumen is severe [2]. Radiological diagnosis is usually performed
with CT scan, which may show an intra- and extra-lumial growth.
Calcifications are also frequently reported [6]. Low-grade tumors
usually compress surrounding structures without infiltration. The
use of PET scan was analyzed in bone chondrosarcomas, and a cor-
relation with histological grading was observed in these tumors
[9]. However, in patients with tracheal chondrosarcomas the use of
PET scan had not been previously reported. In one of our patients,
who had a moderately differentiated tumor, 18-FDG PET scan
showed low tracer uptake. The role of PET scan may therefore be
limited in the evaluation of cartilaginous tumors of the airway,
although this point needs further evaluation. Bronchoscopy is the
gold standard diagnostic technique in patients with tracheal chon-
drosarcomas, both to obtain histological specimens for a differen-
tial diagnosis and evaluate tumor extension and airway diameter in
order to define the therapeutic strategy. Rigid bronchoscopy with
tumor debulking to restore airway patency and obtain tumor spec-
imens is the procedure of choice, as performed in both of our
patients. The use of airway stents may also be indicated for the
treatment tracheal chondrosarcomas, when LASER assisted tumor
debulking does not allow to restore adequate airway patency or
when airway collapse is observed. Both self-expanding metallic
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Figure 5. Histological examination showing a moderately differ-
entiated chondrosarcoma infiltrating the tracheal cartilage and
the underlying soft tissues. Hematoxylin-Eosin stain x 25.

Figure 6. Videobronchoscopy six months after surgery showing a
healed patent tracheal anastomosis without signs of recurrence.

Figure 7. Moderately differentiated chondrosarcoma infiltrating
the tracheal submucosa. The respiratory epithelium is seen on the
left. Hematoxylin-Eosin stain x 200.
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and silicon stents may be indicated in the treatment of malignant
tracheal stenosis. Points in favor of silicon stents are the fact that
they can be customized and easily removed and repositioned.
Conversely, metallic stents may be easier to be positioned and
adapt better to airway contour, but their removal may be more
demanding [10].

Different treatment options have been reported in the treatment
of tracheal chondrosarcomas. Response to radiotherapy and
chemotherapy is limited, although a partial response to radiothera-
py has been observed [11,12]. Tracheal resection and reconstruc-
tion is the treatment of choice of these tumors, and a complete res-
olution of the disease is usually observed after complete resection
[6,13]. Nevertheless, although surgery has to be considered the
treatment of choice, relatively long-term survival may also be
observed in case of low-grade tumors after endoscopic treatment
despite local recurrence, as observed in one of our patients which
is alive three years after the first diagnosis of chondrosarcoma. 

Conclusions

Surgery remains the treatment of choice of tracheal chon-
drosarcomas. In patients with low grade chondrosarcomas who
have a contraindication to surgical treatment iterative endoscopic
desobstruction may allow relatively long-term survival due to the
slow growth of these tumors. 
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