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a b s t r a c t 

Pediatric chordomas are rarely described in the literature with most cases being managed 

surgically followed by adjuvant radiotherapy for local control. We present a case of an 18- 

year-old female with thoracic chordoma causing significant mass effect resulting in tracheal 

deviation, esophageal compression, and splaying of the great vessels. Ultrasound-guided an- 

terior left transcervical percutaneous biopsy of the neck with surgical pathology immuno- 

histochemistry confirmed the presence of chordoma. The patient underwent extensive pal- 

liative debulking followed by radiation therapy leading to clinical improvement. This case 

demonstrated that an ultrasound-guided percutaneous biopsy is an essential procedure in 

the diagnosis and treatment of chordoma, which led to successful treatment when followed 

by surgery and radiation. 

© 2022 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY license 

( http://creativecommons.org/licenses/by/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

Introduction 

Chordomas are rare locally invasive malignant tumors aris-
ing from notochord remnants that are even rarer in the pedi-
atric population [1] . Approximately 94% of chordomas present
in the spinal, sacrococcygeal or cranial region, and few pedi-
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atric reports have been documented in the literature of tho-
racic chordomas in the pediatric population. Chordomas are
classically thought to be intraosseous lesions, however, ex-
traosseous chordomas are an even more variant. We present
a case of an 18-year-old female with an extraosseous thoracic
chordoma involving the mediastinum and review the perti-
nent imaging findings. 
ort. 
dure in the diagnosis and treatment of chordoma, which can lead 
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Fig. 1 – Upright frontal and lateral radiographs demonstrate soft tissue mass (blue arrow) projecting over the mediastinum 

causing left to right shift of the trachea (orange arrow) with focal stenosis (yellow arrow). (Color version of figure is available 
online.) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Case report 

An 18-year-old female, with history of asthma, presented to
the emergency department for progressively worsening short-
ness of breath and dysphagia. The patient’s symptoms began
approximately 18 months prior to presentation initially with
intermittent mild shortness of breath that slowly progressed.
Her pediatrician ordered a chest radiograph that demon-
strated the presence of a small mediastinal mass. A follow-
up radiograph reportedly showed resolution of the mass a
year before her current presentation. The patient followed up
with cardiology with a reportedly normal EKG and echocardio-
gram. Because her symptoms persisted, she was referred to a
pulmonologist and subsequently diagnosed with moderate-
persistent asthma and prescribed inhaled corticosteroids and
albuterol. A computed tomography (CT) chest was also recom-
mended to evaluate for the mediastinal mass but was never
obtained. The patient’s symptoms continued to worsen, and
she experienced chest pain and dyspnea with exertion, dys-
phagia to solids and liquids, and intermittent left arm numb-
ness. A repeat chest radiograph just before the current pre-
sentation demonstrated interval enlargement of the anterior
mediastinal mass, and the patient was referred to the emer-
gency department for further evaluation. 

Chest radiographs in the emergency department demon-
strated a large superior mediastinal mass with significant
rightward deviation of the trachea ( Fig. 1 ). A CT chest showed
a 7.5 × 7.4 × 7.6 cm heterogeneous mass with internal calci-
fications that extended from the left lower neck and into the
upper anterior mediastinum causing significant mass effect
and compression of the trachea, esophagus, and splayed the
great vessels ( Fig. 2 ). Magnetic resonance imaging of the tho-
racic spine showed abutment of the lower cervical and upper

thoracic vertebral bodies’ ventral surface without definite CT 

 

evidence of invasion into the vertebral bodies or spinal canal
( Fig. 3 ). 

Interventional Radiology was consulted for percutaneous
biopsy. An ultrasound-guided anterior left transcervical neck
approach biopsy with a 17-gauge introducer needle and an
18-gauge core biopsy needle was performed with cytology
present; 8 cores were obtained ( Fig. 4 ). Surgical pathology with
Brachyury immunohistochemistry confirmed chordoma. 

The patient underwent extensive palliative debulking op-
eration with pediatric surgery, cardiothoracic surgery, and or-
thopedic surgery in an inherently high-risk surgery in this
patient due to the location of the lesion and because the
airway was 90% collapsed. At surgery, primary median ster-
notomy was performed, and the mediastinal mass was found
to originate from above the aortic arch and extended up to
the base of the neck. There was compression of the trachea
and esophagus with rightward deviation and splayed the take-
off of the great vessels. The lesion was carefully dissected
off the innominate vein, innominate artery, thyroid, trachea,
esophagus, left carotid artery, left internal jugular, aortic arch,
and cervicothoracic spine. Small remnants remained on the
esophagus due to concern of mucosal rent. The patient toler-
ated the surgery well and recovered in the cardiothoracic ICU.
Surgical pathology also demonstrated an area of focal inva-
sion through a fragment of cortical bone of a vertebral body.
The remainder of her stay was complicated by chylothorax,
right ulnar nerve neuritis, and vocal cord palsy. She was fol-
lowed outpatient for radiation therapy. 

Discussion 

Chordomas are rare, slow-growing malignant bone tumors of
notochord origin or ectopic notochordal rests with an inci-
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Fig. 2 – Contrast enhanced axial (top and bottom left), sagittal (right), and coronal (middle) CT images demonstrates 
heterogenous upper mediastinal mass with internal calcifications (red arrows) that measured approximately 7.5 × 7.4 × 7.6 
cm interposed between and splaying the great vessels (yellow arrows). This lesion extends superiorly and inferiorly causing 
severe left to right mass effect and compression on the trachea (blue arrows). There is abutment of the lesion on the 
cervicothoracic spine (green arrow). (Color version of figure is available online.) 

Fig. 3 – MRI Spine demonstrates heterogenous T2 lesion 

with enhancement in the upper mediastinum (red arrow) 
that abuts the ventral surface of the cervical spine without 
signal abnormalities of the vertebral body. (Color version of 
figure is available online.) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

dence of 0.08 per 100,000 persons. They have a high local re-
currence and have a peak incidence between 50 and 60 years
of age. Additionally, they predominate in adult men compared
to women [2] . Chordomas are rare in patients less than 40
years of age and rarely affect children, which only accounts for
less than 5% of cases [1] . Cranial, spinal, and sacral chordomas
comprise 94% of all lesions in adults. Similarly, in children, the
most common sites are sacrococcygeal and cranial (spheno-
occipital). There are few case reports of thoracic chordomas in
the pediatric population, most recently described by Soudack
et al. in 2006. Their report described including their case, pe-
diatric thoracic chordomas to date [ 1 ,3 ]. Thoracic chordomas
will present depending on the direction of their growth, specif-
ically, whether they grow anteriorly towards the mediastinal
structures or posteriorly towards the spinal canal. Soudack
et al. found no preference for a specific age, sex, or growth pat-
tern of the tumors in the prior cases. 

The typical appearance of a chordoma on radiography de-
pends on its location. In radiography, intraosseous chordomas
will appear as a destructive lytic mass of the sacrum or aris-
ing from a vertebral body if spinal and may enlarge the neu-
ral foramina. They may have internal calcification depending
on the degree of matrix present, but this is more common in
the clival chondroma. There is often an associated soft tissue
mass in the prevertebral location, but it may extend into the
epidural space. On CT and magnetic resonance imaging, chor-
domas will be a centrally located, destructive lytic lesion with
an expansile soft tissue mass which may have internal necro-
sis, will be intermediate to low signal on T1, very high signal on
T2, and demonstrate moderate to marked enhancement de-
pending on the degree of internal necrosis/hemorrhage [ 4 ,5 ].
Extraosseous chordomas, in contrast to intraosseous chordo-
mas, present typically as discrete soft tissue lesions and are
even rarer than intraosseous chordomas and tend to have less
bony involvement, as in our presented case. The etiology of
the extraosseous notochord remnant has not been elucidated,
however, can be conjectured to be migratory or ectopic in na-
ture [6] . 

A posterior mediastinal mass in a child has a broad dif-
ferential. Due to the presence of many tissue elements, neu-
rogenic tumors, neurogenic, bronchial, and foregut cysts, lym-
phadenopathy, and extramedullary hematopoiesis are consid-
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Fig. 4 – Ultrasound guided core needle (yellow arrow) biopsy from the left anterior neck approach of the heterogeneous 
mediastinal mass. (Color version of figure is available online.) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

erations. Again, chordomas in the thoracic region are quite
rare and, in a patient under the age of 40, are even rarer [3] . In
our case, we noted the chordoma to have extended anteriorly
and caused significant compression of the upper mediastinal
structures, including the trachea and great vessels. The de-
gree of mass effect and displacement was atypical compared
to prior case reports. The size of the mass in our patient was
significantly larger at presentation and abutted multiple an-
terior and middle mediastinal structures. Only one reported
case (Huang et al.) described anterior tracheal deviation, with
the remainder mainly having vertebral involvement with local
mass effect on the mediastinum [ 3 ,7 ,8 ]. 

Typical management of a chordoma is surgical, with the
entire tumor, including its capsule, being excised. Adjuvant
radiotherapy is recommended in most cases as it is shown
to improve local control. However, due to chordomas’ sensi-
tive location and surrounding structures, this often leads to
dose-limiting therapy [9] . However, the prognosis is poor for
children with chordomas due to their high rates of recurrence.
Because chordomas are rare in the pediatric population, more
extensive studies haven’t been performed to evaluate survival
after resection. However, in adults, the overall 10-year survival
is approximately 40% due to these tumors’ locally aggressive
nature [10] . 

Conclusion 

We report a case of successful ultrasound-guided percuta-
neous biopsy of a chordoma in an 18-year-old female. More
follow up is needed to determine the likelihood of recurrence
of the chordoma and evaluate survival after resection. 

Patient consent statement 

Informed consent was obtained from this patient prior to sub-
mitting this manuscript. 
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