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Abstract. Chordomas are slow‑growing aggressive tumors 
that account for 1‑4% of all bone tumors. The anatomical 
distribution of chordomas includes 50‑60% in the sacrococ‑
cygeal region, 25‑30% in the skull base and 15% in the mobile 
spine. Virchow was the first to describe and term these tumors 
as ‘ecchordosis physaliphora’ in 1857, and Muller established 
their notochordal origin in 1895. Extraosseous chordomas of 
the nasopharynx are very rare, and they exhibit similarities 
with other lesions of the nasopharynx, presenting as a soft 
tissue mass. Gross total resection combined with postoperative 
radiotherapy offers the best chance of long‑term control. We 
herein present the case of a 63‑year‑old female patient with 
complaints of left temporal headaches, dizziness, left nasal 
obstruction, left maxillary area numbness, left ear hearing loss 
and swallowing difficulty. Computed tomography imaging 
examination revealed an 8.2x3.2x5.7‑cm space‑occupying 
lesion with central necrosis in the nasopharynx and oropharynx, 
partially occluding the pharyngeal lumen; the mass had infil‑
trated the left parapharyngeal space, the left medial and lateral 
pterygoid muscle and the left parotid gland, with bone erosion of 
the left mandible. The patient was diagnosed with extraosseous 
chordoma of the nasopharynx, conventional type, stage IIB. 
The patient underwent surgery and high‑dose radiotherapy 
and local control of the chordoma was achieved. However, the 
patient succumbed to a lung metastasis. The details of the case 
are discussed, and a review of the current medical literature is 
presented to provide an updated discussion on the current status 
of nasopharyngeal chordoma research.

Introduction

Chordomas are rare and aggressive tumors that are derived 
from notochordal remnants and represent 1‑4% of all bone 

tumors. The reported incidence of chordomas ranges from 
0.3‑0.4 to as high as 0.84 cases per million individuals per 
year worldwide (1), whereas the National Cancer Database 
of the United States reported a total of 936 cases of cranial 
chordoma between 2004 and 2014 (2). The sacrococcygeal 
region, skull base and spine account for 50‑65, 25‑30 and 
15‑20% of chordoma localizations, respectively (3‑5). The 
median age at diagnosis is 47‑50 years and the tumor exhibits 
a preponderance for males (54.8‑56.2%) (2,6).

Virchow was the first to describe the presence of small 
nodules along the clivus in 1846, and Luschka in 1856 also 
described small jelly‑like protrusions from the clivus (7). 
Virchow named these cartilaginous nodules ‘ecchordosis 
physaliphora’ in 1857, as he suggested these vacuolated mucus 
containing tumors were of cartilaginous origin (7). Muller 
established the notochordal origin of these nodules in 1895, 
and Ribbert was the first to apply the term ‘chordoma’ in 
1894 (8,9).

Klebs reported the first case of chordoma of the clivus 
in 1864, in which the patient died from tumor‑induced 
tetanic convulsions (10), and Burrow described the case of a 
30‑year‑old male French soldier who presented with a slow 
growing chordoma of the skull base in 1923; the soldier 
experienced headaches, blindness of the left eye, left 3rd, 4 and 
6th cranial nerve palsy and lower leg weakness for 3 years, 
and eventually died from respiratory failure. Postmortem 
examination revealed a 6.5x5.5x3.5 cm skull base tumor with 
invasion to the ethmoid and sphenoid sinus (10). The tumor was 
composed of alveolar cells with and abundance of cytoplasmic 
vacuolation due to mucin (physaliphorous cell). Seltzer (11) 
reported the case of a 24‑year‑old female patient in 1961 who 
experienced difficulty swallowing, neck and throat pain, and 
nasal speech for 6 months. Examination revealed a 4‑cm 
tumor in the left nasopharynx, tumor excision was performed, 
and pathological analysis described the tumor as containing 
mucus, consistent with a diagnosis of chordoma.

Chordomas usually originate from the notochordal remnants 
in bones, whereas extraosseous chordomas are tumors derived 
from soft tissue harboring notochordal remnants. Chordoma 
of the nasopharynx is very rare and may exhibit similarities 
with other lesions of the nasopharynx (12). Chordomas are 
amenable to complete surgical removal if there is no involve‑
ment of major neurovascular structures (11,12). The silent 
onset of these tumors and lack of specific initial symptoms 
may prevent early diagnosis and, although these tumors may 
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appear benign, local invasion and metastatic spread indicate 
that they behave more like malignant tumors (13).

Jallo et al (14) proposed a classification of chordoma based 
on the presence or absence of osseous origin: Type I, osseous 
extradural; type II, extraosseous extradural; type III, osseous 
intradural; and type IV, extraosseous intradural. In the present 
publication, the case of a type II extraosseous chordoma of 
the nasopharynx in an elderly female patient is presented, and 
a review of the current literature on chordomas is discussed.

Case report

A 63‑year‑old female patient was admitted to Tungs' Taichung 
Metroharbor Hospital on May 24, 2019. The patient experi‑
enced insidious onset of left temporal headaches and dizziness 
6 months prior to admission, and subsequently complained of 
left nasal obstruction, left maxillary area numbness, left ear 
hearing loss and swallowing difficulty for 2 months prior to 
admission. Nasopharyngoscopy performed on 24/05/2019 
revealed a left nasopharyngeal mass occupying the left 
Rosenmüller fossa with extension to the oropharynx. A 
computed tomography (CT) scan on 31/05/2019 revealed a 
6‑cm left lateral nasopharyngeal heterogeneously enhanced 
lobulated mass in contact with the deep lobe of the left parotid 
gland. A biopsy and microscopic examination revealed pleo‑
morphic adenoma, with myoepithelial cells with scant ductal 
epithelium in abundant chondromyxoid substance. The tumor 
stained positive for cytokeratin (CK)AE1/AE3 and S100, and 
negative for CD38, p53 and mucicarmine.

The patient developed a recurring left‑sided headache, pain 
in the left maxillary area, left nasal obstruction and left ear deaf‑
ness for 2‑3 weeks; the patient was then seen on 05/09/2019 by 
a physician, and physical examination revealed a firm 3x3‑cm 
indurated left aural mass and a 2x2‑cm firm left submandibular 
mass with slight tenderness on palpation. Nasopharyngoscopy 
revealed a large nasopharyngeal mass completely obstructing 
the choanae. A subsequent CT scan on 06/09/2019 revealed an 
8.2x3.2x5.7‑cm space‑occupying lesion with central necrosis 
of the nasopharynx and oropharynx, partially occluding the 
pharyngeal lumen, and the mass infiltrated the left parapha‑
ryngeal space, the left medial and lateral pterygoid muscle and 
left parotid gland, along with bone erosion of the left mandible. 
A whole‑body positron emission tomography CT scan on 
14/09/2019 revealed a heterogenous 18F‑fluorodeoxyglucose 
(FDG)‑avid soft tissue lesion over the left ear, nasopharynx, 
oropharynx, left petrous bone and left mandibular bone. The 
oropharyngeal tumor exhibited a maximal FDG initial and 
delayed standardized uptake value of 6.4 and 6.3, respectively. 
There was no evidence of bone, lung or liver metastases.

A transoral robotic intralesional surgery was performed 
on 24/09/2019 for tumor resection. The resected chordoma 
tissues were fixed in 10% buffered formalin for 1 h at 35˚C, 
processed and embedded in paraffin with Surgipath® 
Paraplast Regular (Leica Microsystems GmbH) through a 
Sakura Tissue‑Tek VIP automated tissue processor system 
(Sakura Finetek USA, Inc.). All tissue blocks were then cut 
into 3‑µm sections using a semiautomatic rotary microtome 
(Leica RM2245; Leica Microsystems GmbH). The histo‑
pathological sections were stained with hematoxylin solution 
Gill 2 (Leica Microsystems GmbH) and eosin Y solution 

(alcoholic) (EYA999; ScyTek laboratories, Inc.) using a Sakura 
Tissue‑Tek DRS 2000 automated stainer (Sakura Finetek 
USA, Inc.). Immunohistochemical staining was performed 
using Novocastra antibodies against CK, epithelial membrane 
antigen (EMA), p63, S100, Ki67 and smooth muscle actin 
(SMA) (product codes PA0094, PA0035, PA0103, PA0031, 
PA0118 and PA0943, respectively; catalog 190642 Rev B, 
Leica Microsystems GmbH) was performed with a Leica 
Bond III automated stainer (Leica Microsystems GmbH).

Hematoxylin and eosin (H&E) staining of the histo‑
pathological specimen revealed a lobular architecture with 
fibrous bands separating lobules with a discernible infiltrative 
border; the cytoarchitecture within the lobules consisted of 
cells forming short chords and dense epithelioid sheets of 
single cells within the myxoid matrix. The cells exhibited an 
abundance of clear to eosinophilic cytoplasm, with a bubbly, 
vacuolated appearance (physaliphorous cells), and occasional 
mitotic figures were observed (Fig. 1). On immunohistochem‑
ical staining (Fig. 2), the tumor tissues were positive for CK, 
EMA, p63, S100 and Ki67 (30%), whereas SMA staining was 
negative. Brachyury stain was not available in our hospital. 
Additionally, bone, fat, muscle and vascular invasion in the 
tissue cross sections were also observed. The histopatho‑
logical findings were consistent with a diagnosis of chordoma, 
conventional type (9).

Magnetic resonance imaging (MRI) on 22/10/2019 
identified a recurrent huge left parapharyngeal mass lesion 
(~8.6x4.0x6.1 cm) extending from the nasopharynx to the 
oropharynx, with intracranial extension to the left middle 
cranial fossa, left foramen ovale, left jugular foramen, left 
hypoglossal canal, left parotid gland and encasement of the 
left internal carotid artery and jugular vein (Fig. 3).

Under the clinical suspicion of nasopharyngeal chordoma 
pG2T2N0M0 stage IIB (15), the patient was treated with 
definitive radiotherapy with a cumulative dose of 70 Gy in 
35 fractions between 04/10/2019 and 22/11/2019. The radiation 
dose to the brainstem, parotid glands, submandibular glands, 
optic nerves, optic chiasm, spinal cord, lens, cochlea and 
auditory nerves were within normal tissue tolerance doses (16). 
The patient was treated using the image‑Guided Radiotherapy 
(RapidArc) technique (Varian Medical Systems, Inc.); this is 
a type of volumetric modulated arc therapy (VMAT) in which 
a triple 6‑MV photon beam partial arc was delivered through 
a continuously arced motion of the Varian TrueBeam linear 
accelerator (Fig. 4). The treated tumor volume was estimated to 
be 213.7 cm3 using the tumor contouring function of the Varian 
Eclipse radiotherapy treatment planning system, version 13.0 
(Varian Medical Systems, Inc.). The patient's headache and 
nasal obstruction were partially relieved, but the treatment 
course was complicated by a left otitis media with purulent 
discharge; this condition was managed with antibiotics. An 
MRI scan on 06/01/2020 revealed large areas of necrosis of 
the nasopharyngeal mass and slight tumor shrinkage. Further 
radiotherapy with 40 Gy using the VMAT technique was 
used to treat the residual tumor (84 cm3) between 11/02/2020 
and 22/02/2020. The patient was regularly followed up in the 
outpatient setting up to 16/04/2020, when the patient developed 
a non‑productive cough. A chest X‑ray revealed multiple left 
lower and right whole‑lung metastases. As the patient devel‑
oped progressive shortness of breath and moderate dry cough, 
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a chest X‑ray was performed on 02/05/2020 and revealed 
multiple bilateral lung metastases, right‑sided pneumonia 
and mild right pleural effusion. The patient suffered a sudden 
cardiac arrest and was subjected to endotracheal intubation 
and cardiopulmonary resuscitation; however, she succumbed 
to the disease on 03/5/2020.

Discussion

Chordomas of the nasopharyngeal area represent a major 
challenge in terms of effective treatment due to the relative 
inaccessibility of the region, tumor involvement of critical 

neurovascular structures and invasive growth to the skull 
base, predisposing the tumor to local recurrence and early 
metastasis (12).

Chordomas are classified into three different subtypes: 
Conventional or classical type (accounting for the majority of 
the cases); chondroid type; and dedifferentiated type (9,17). 
The different types of chordoma and their characteristics are 
summarized in Table I. The patient in the present case report 
had a conventional‑type chordoma; the tumor was composed of 
lobules of cells arranged in cords and nests, and it is common 
for one tumor cells to wrap around its neighbor as if one 
cell is ‘hugging’ the other (9). The histological hallmarks of 

Figure 2. Immunohistochemical staining of the chordoma (magnification, x100). The tumor stained positive for (A) p63, (B) cytokeratin, (C) epithelial mem‑
brane antigen, (D) S100 and (E) Ki67, whereas it was negative for (F) smooth muscle actin.

Figure 1. Histological images of the patient's tumor. (A) Tumor exhibited a bubbly vacuolated appearance of physaliphorous cells (arrows) (magnification, 
x400). (B) Hematoxylin and eosin staining of a cross section of the tumor, showing lobulation with extracellular myxoid matrix (magnification, x100).
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chordoma are the large physaliphorous cells (Greek: Physalis: 
Bubbles, phoros: Bearing) observed on H&E staining; these 
cells are characterized by the large, intracytoplasmic vacuoles 
embedded in a homogeneous, intercellular substance, and are 
arranged like beads on a string, unlike chondrosarcomas, in 
which the individual cells are embedded in cartilage (9). A 
distinguishing feature of the tumor is that it stains strongly 
positive for brachyury, CK, S100 and EMA, as was observed in 
the present case (17,18). Studies have suggested that brachyury, 
a transcription factor encoded by the T (brachyury) gene for 
notochord development, is implicated in the initiation and 
progression of chordoma (9,19).

Extraosseous chordoma of the nasopharynx is a rare 
malig nancy that originates from the remnants of the 
notochord, a primitive tissue of embryonic origin around 
which the skull base and axial skeleton develop (12,20‑22). 
Extraosseous chordomas commonly affect individuals aged 

50‑60 years (23,24). The nasopharynx is, in itself, an unusual 
site for chordoma, accounting for only 0.2% of all nasopha‑
ryngeal neoplasms (25), and nasopharyngeal chordoma has 
been hypothesized to originate from the medial basal canal 
of the clivus, which is the notochord's cephalad exit tract 
from its ventral clivus location in the nasopharyngeal soft 
tissues (12,21). To the best of our knowledge, there have only 
been 20 reported cases of this type of tumor in the medical 
literature (26). Late diagnosis is due to the non‑specific and 
insidious onset of signs and symptoms and the slow growth 
rate of the tumor (13,25), which is typically only detected 
when it has grown to a size large enough to cause a notable 
effect to the surrounding tissues. In the present case report, 
the patient presented with cranial neuropathies, pain and 
difficulty swallowing. Local recurrence with an incidence 
of 50‑68% is common due to the aggressive nature of this 
tumor (12,20,22,27), and systemic metastasis to the lungs, 

Figure 3. Gadoterate meglumine‑enhanced T1‑weighted magnetic resonance imaging showing a large left parapharyngeal mass extending from the nasopharynx 
to the oropharynx, with involvement of the skull base and left parotid gland. Red arrows are used to indicate the extent of the extraosseous nasopharyngeal 
chordoma.

Figure 4. RapidArc volumetric modulated arc therapy using 3 partial arc linear accelerator gantry rotation for irradiation of the tumor volume.
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bones, liver and lymph nodes are found in 17.8‑43% of patients 
with chordoma (4,27).

In a retrospective study of 219 patients with chordoma, 
Young et al (27) found that the lung accounts for 53.8% of all 
metastatic sites aside from the bone, soft tissue, sternum and 
liver. Their study reported that cervical spine chordoma had 
the shortest time interval from onset to metastasis (16 months) 
compared with the lumbar spine (49.2 months) and sacrum 
(58.3 months). Young female patients were more likely to 
present with an aggressive chordoma of the cervical spine in 
the study by Young et al (27). The overall median survival was 
130.4 and 159.3 months for the metastatic and non‑metastatic 
groups, respectively. In the present case report, the patient's 
tumor also exhibited aggressive clinical behavior, with early 
lung metastasis (after 8 months) and a short survival period 
(9 months) after diagnosis. A study of 28 patients with skull 
base chordoma reported a median survival and 5‑year survival 
rate of 4 months and 48.9%, respectively, with radiotherapy 
alone (2).

Adverse prognostic factors include subtotal resection, 
dedifferentiated histological subtype, age >40 years, a history 
of prior treatment, tumor size ≥4 cm, gross tumor volume 
>25 cm3, pharyngeal involvement, optic nerve and brainstem 
compression, none or low‑dose radiation therapy and female 
sex (1). In the present case report, the patient's gross tumor 
volume was 213.7 cm3, she was female and aged 63 years, 
and the tumor extended to the oropharynx, which collectively 
predicted a poorer prognosis.

Adequate wide surgery to obtain a safe margin without 
penetration of the capsule is the cornerstone of successful 
chordoma treatment; however, this is almost impossible due 
to the anatomical origin and involvement of nasopharyngeal 
and skull base neurovascular structures. Additionally, these 
tumors contain gelatinous material that can spill into the 
resection cavity, markedly increasing the risk of recurrence. 
The complete resection rate is only 29‑50% in some studies, 
and subtotal resection with residual tumor is used in order to 
minimize surgery‑related neurological deficits (19,24).

A standalone endonasal approach for chordomas of 
the skull base is considered as a viable alternative to open 
resection owning to its advantages of direct tumor exposure, 
minimal invasiveness and favorable cosmetic appearance. 
Zhang et al (28) treated 32 patients with chordomas of the 

skull base between July 2006 and June 2015. The surgical 
approach was an extended endoscopic endonasal surgery. 
Gross total resection, subtotal resection (>10% and <90% 
tumor mass reduction) and partial resection (>90% tumor 
mass reduction) was achieved in 9 (28.1%), 16 (50.0%) and 12 
(21.9%) patients, respectively. The postoperative radiotherapy 
dose was 54‑70 Gy (mean, 62.7 Gy). Their results revealed 
a 3‑ and 5‑year progression‑free survival (PFS) of 44.0 and 
16.5%, respectively. The 3‑ and 5‑year overall survival (OS) 
rate was 79.4 and 69.5%, respectively. The PFS between the 
surgery and radiation group and the surgery alone group 
exhibited no significant differences; however, there was a 
significant increase in OS for the surgery plus radiation group 
compared with the surgery alone group. It was concluded that 
gross total resection is associated with improved PFS and OS, 
and postoperative adjuvant radiation therapy is recommended 
to improve OS for chordomas of the skull base.

Postoperative radiotherapy with photon or proton beam 
currently serves an important role in chordoma management 
and has been reported to show a positive outcome (2,4,13,19). 
Radiotherapy for head and neck cancer, such as in the present 
case report, is a challenging task due to the complex anatomy 
of the head and neck region, with these tumors being located in 
close proximity to radiation dose‑limiting critical structures. 
These tumors behave aggressively and grow rapidly due to the 
rich lymphatic supply in the head and neck region, and almost 
always manifest at a locally advanced stage (29).

Foweraker et al (6) treated 9 adult cases of chordoma and 
3 cases of chondrosarcoma of the skull base with preoperative 
radiotherapy of 50‑60 Gy, and a postoperative boost radio‑
therapy of 5 Gy, with a cumulative dose of 65 Gy delivered 
in 39 fractions. Local control was achieved in 11 of the 
12 cases, and the 3‑ and 5‑year cause‑specific survival for the 
12 patients was 88 and 75%, respectively; 1 patient developed 
local recurrence 23 months after radiotherapy, while another 
patient developed lymph node metastasis 7 months after radio‑
therapy and succumbed to distant metastasis 20 months later. 
In the present case report, the patient also exhibited a similar 
clinical course and succumbed to the disease 7 months after 
radiotherapy. Thus, high‑dose radiotherapy may be a viable 
palliative treatment option for this disease.

Image‑guided intensity‑modulated radiotherapy 
(IG‑IMRT) was used to treat 24 chordomas and 18 chondro‑

Table I. Types of chordomas.

Type Histological appearance Gross appearance Site of involvement

Conventional or classical Lobules of cells arranged in Soft, mucoid Sacrum, skull base
 cords and nest  
Chondroid  Lacunar spaces filled with Chon droid regions merged Skull base, mobile spine
 neoplastic cells surrounded by with classical component 
 a solid, hyalinized matrix  
Dedifferentiated Tightly packed, small, atypical Dedifferentiated Sacrococcygeal area; 
 epithelioid cells arranged components aggressive tumor with
 in nests and sheets in a fibrous are usually distinct from systemic spread in
 background and lack of the areas of conventional 90% of cases
 physaliphorous cells chordoma 
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sarcomas of the skull base postoperatively, as reported by 
Sahgal et al (30), with a median dose of 76 and 70 Gy for 
chordoma and chondrosarcoma, respectively. The 5‑year OS 
and local control rate for skull base chordoma and chondro‑
sarcoma were 85.6, 65.3, 87.8 and 88.1%, respectively. A total 
of 6 patients (14.3%) developed radiation‑induced late toxicity 
after a mean follow‑up period of 3.2 years, including hearing 
loss, hypothyroidism, hypopituitarism, vestibular nerve injury 
and cranial nerve IV injury; these patients were treated for 
skull base chordoma with 78 Gy in 39 fractions. Thus, careful 
treatment planning can achieve acceptable local control with 
tolerable radiation‑induced toxicity.

Gatfield et al (31) treated 28 patients with chordoma of the 
skull base and spine with postoperative radiotherapy; these 
patients were treated with IG‑IMRT with a median dose of 
65 Gy (range, 65‑70 Gy) and were able to achieve a 5‑year local 
control rate and cause‑specific survival rate of 74 and 85%, 
respectively. It was concluded that postoperative high‑dose 
radiotherapy may result in long‑term control of the disease.

Salazar Guilarte et al (22) reported the case of a 7‑year‑old 
girl with a 4x3x5‑cm nasopharyngeal chordoma, who first 
underwent transoral endoscopic resection. Subsequently, 
stereotactic ablative radiotherapy was used to treat the 2‑cm 
residual tumor with good results; dynamic IMRT was used 
to deliver 42 Gy in 4 fractions. The patient has remained 
disease‑free 20 months after radiotherapy.

High‑dose radiotherapy using modern techniques, such as 
the RapidArc VMAT for nasopharyngeal chordoma deliver 
promising results. This advanced technique has been used 
extensively to treat nasopharyngeal carcinoma, achieving a 
3‑year locoregional control rate and 3‑year OS rate of 92.2 and 
97.0%, respectively (31). RapidArc is an advanced technique in 
which radiotherapy treatment is delivered using a continuous arc 
motion of the linear accelerator gantry, accompanied with simul‑
taneous variation of the multileaf collimator position, gantry 
rotation speed and dose rate output; this technique delivers a 
highly conformal radiation dose to the tumor, whilst limiting 
the dose to the organs at risk surrounding the tumor (29).

Prognostic factors for local control in primary chordomas 
include tumor size, extent of resection, quality of surgery, 
patient age, technique and quality of radiotherapy (32).

A dose of at least 74 Gy is recommended using conven‑
tional fractionation for photon and proton therapy (PT). Target 
volumes should be delineated considering the primary tumor 
location and its recurrence sites. The high‑dose volume should 
include any macroscopic disease as well as surgical margins, 
whereas the low‑dose volume should encompass areas at risk 
of microscopic spread, skip metastases, or seeding due to 
previous surgical procedures (32).

Particle beam with PT or carbon ion therapy (CIT) have 
also been reported to obtain excellent results in terms of local 
control and survival; the reduced lateral scatter due to the 
Bragg peak offers a more conformal dose distribution when 
compared with photon beam radiotherapy; this will enable a 
higher tumoricidal radiation dose to chordomas of the skull 
base, without incurring any severe late neurovascular toxici‑
ties (33). Takagi et al (33) treated 24 patients with skull base 
chordoma with PT and CIT between April 2003 and May 2014. 
The radiation dose constraints of the optic nerve, chiasma, 
cochlea, spinal cord and brainstem were limited to ≤47 Gy. 

The study reported a 5‑year local control, PFS and OS rates 
of 85, 81 and 86%, respectively, during a median follow‑up of 
71.5 months (range, 14‑175 months) for all patients. Patients who 
received postoperative particle therapy achieved a statistically 
significant improvement in local control, PFS and OS. Of note, 
2 patients developed brain necrosis associated with moderate 
cognitive and memory dysfunction, and 1 patient developed 
bleeding from the nasopharynx that was treated with coil 
embolization (33). Thus, particle beam therapy was deemed to 
be an effective and safe treatment for chordomas of the skull 
base in the postoperative setting to improve local control.

Systemic therapy is an option for unresectable, locally 
recurrent or metastatic chordomas. Meng et al (34) reviewed 
a variety of molecular target inhibitors (MTIs), such as iman‑
tinib, erlotinib, cetuximab, sorafenib, pazopanib, sunitinib, 
sirolimus, thalidomide, bevacizumab, gefitinib, linsitinib and 
everolimus, which were included in 32 clinical trials.

Imatinib is a tyrosine kinase inhibitor targeting 
platelet‑derived growth factor b, and it is the most extensively 
studied MTI for the treatment of chordomas. Overexpression 
and activation of platelet‑derived growth factor receptor b is 
hypothesized to play a role in the growth of chordomas. Across 
four studies, with a total of 181 chordoma patients treated with 
imatinib, partial response was achieved in 4 patients (2.2%), 
whereas stable disease was reported in 133 patients (73.5%) 
and progressive disease in 44 cases (24.3%). Meng et al (34) 
concluded that MTI monotherapy may be recommended as 
first‑line treatment. Combination therapy with two MTIs may 
be administered for drug‑resistant chordoma.

In conclusion, extraosseous nasopharyngeal chordoma 
is a rare type of tumor that is amenable to surgery and post‑
operative radiotherapy. RapidArc VMAT is a technique that 
achieves excellent local control of these tumors with a greater 
sparing effect of normal tissues. However, additional studies 
are required to further elucidate the clinical behavior and 
determine the optimal treatment strategy for nasopharyngeal 
chordoma.
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