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Abstract The primary management of the rare tumor

chordoma is always surgical. This study indicates the

advantage of endoscopic approach for clival chordoma

resection. This is a Retrospective case series of 7 endo-

scopically operated clival chordoma patients between May

2015 and April 2018 in our tertiary care hospital. 5 patients

presented with primary disease and 2 were recurrent dis-

ease cases. Endoscopic endonasal transphenoidal approach

with wide clearance of margins of tumor were performed in

all 7 cases. High energy photon radiotherapy were deliv-

ered to all. All patients with primary disease as well as

recurrent disease had no evidence of disease 24–32 months

post surgery. Endoscopic endonasal transphenoidal

approach for clival chordoma provides a safe and reliable

tumor resection. This less invasive surgery can be consid-

ered as an alternative to traditional surgical technique with

reduced morbidity. This approach represents a combination

of various endoscopic surgical techniques which are min-

imally invasive and can be applied to ventral skull base

surgery.

Keywords Chordoma � Clivus � Endoscopic excision �
Endonasal transphenoidal approach

Introduction

Chordoma is a rare malignant tumor of notochordal orgin

that affects the axial skeleton anywhere from coccyx to

skull base, in either midline or paramedian position [1–3].

The notochordal cells are left behind preferentially in the

sacrococcygeal and clivus region. The reminant of the

notochord regresses during foetal life itself. Therefore the

most common site of chordoma is sacrococcygeal (50%)

followed by skull base (35%) especially clival region and

vertebra (15%) [4]. Even though chordomas are rare and

slow-growing, they are invasive and locally destructive

tumors [5]. Locally aggressive clival chordomas can even

results in lytic bony distruction. Chordomas does not

metastasize readily [3]. These tumors are benign, but due to

extensive local invasion and occasional metastatic spread

makes them behave like malignant tumors [6]. Metastatic

spread if occurs is mainly to lungs, lymph nodes, bone and

liver [7]. The incidence of chordoma is less than 1% in 1

lakh of population [4, 8, 9]. Male are more affected than

female and most commonly seen in 4th decade of life [10].

These tumors are difficult to treat because of their critical

site of orgin and tendency to recur again. Complete sur-

gical excision followed by radiotherapy is considered as

the treatment of choice [11–14]. However no single sur-

gical technique has emerged as a superior treatment

modality. There is an important role of endoscopic

approach for complete excision of clival chordoma with

less morbidity compared to transcranial approaches.

Radiotherapy reduces the recurrence rate after surgery and

thus prolongs the survival rate.

This case series highlights our experience of clival

chordoma resection via endoscopic endonasal transphe-

noidal approach.
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Materials and Methods

This is a retrospective observational case series from May

2015 to April 2018 in the department of Otorhinolaryn-

gology, Kalinga Institute of medical sciences. We had 7

patients (5 male and 2 female) who were diagnosed with

midline clival chordoma including two recurrent cases.

Patients were between 40 and 62 years and the presenting

symptoms included headache, nasal obstruction, nasal

intonation of voice and blocking sensation of ear. Four

patients also presented with features of cranial nerve

palsy,mainly sixth cranial nerve palsy. On diagnostic nasal

endoscopic examination, mass was visualized in the

nasopharynx and extended to oropharynx in one case. The

mass did not bleed on touch and the surface was smooth.

Magnetic resonance imaging showed inhomogenous

enhancing soft tissue density mass in clival region of skull

base extending to nearby structures in all 7 cases. In one

case it was extending up to oropharynx, C2 vertebra

causing erosion of posterolateral wall of sphenoid sinus,

clivus and was abutting to right internal carotid artery

(Fig. 1). Contrast enhanced computed tomography was

performed to evaluate the bony involvement, bony land-

marks and previous surgical pathway. The recurrent case

presented with lesion involved the previous surgical path-

way. One recurrent case had an extra axial mass lesion with

necrosis, calcification causing bony erosion of sphenoid

sinus and clivus occupying cavernous sinus causing com-

pression of optic chiasma (Fig. 2). Positron emission

tomography was performed in recurrent chordoma case to

rule out metastasis. Punch biopsy was taken to make a

tissue diagnosis. It revealed physaliferous vaculated cell

appearance characteristic of chordoma. Endoscopic endo-

nasal transphenoidal resection of clival chordomas were

carried out in all patients. In Endoscopic endonasal

transphenoidal approach, posterior septectomy (Fig. 3a)

followed by wide spenoidectomy was done (i.e., anterio—

inferior wall of sphenoid sinus was removed) and the clivus

was exposed. Soft tissue mass in the clival region along

with its lateral extension was curreted out (Fig. 3b).

Adjacent bone was drilled out using 3 mm and 6 mm

diamond burr. In one case of chordoma with parapharyn-

geal extension. A combined transnasal and transoral

endoscopic approach to remove the entire tumor and its

extension was performed. Adequate clearance of the mar-

gin was achieved in all cases and was confirmed with

frozen section biopsy. The defect was repaired with local

flap (Fig. 3c). Post operatively immediate improvement of

the visual acuity was observed in one patient and lateral

rectus palsy improved in all four patients. The average

hospital stay was 5 days. Post operative radiotherapy of 40

gray in 20 fractions was offered to all patients after

3 weeks of surgery. All patients were followed up regularly

with diagnostic nasal endoscopy and Magnetic resonance

imaging every 3 months in first year and every 6 months

thereafter.

Results

All patients who had undergone endoscopic transphenoidal

resection of clival chordoma had an average hospital stay

of 5 days with minimal cerebrospinal fluid leak for one

patient post operatively which was corrected in the same

sitting (Table 1). All 7 patients are disease free with nor-

mal routine lifestyle at the time of writing this report.

Endoscopic anterior cranial fossa approaches for clival

chordoma not only provide direct surgical access but a

better visualization of surrounding structures, more safety

and is minimally invasive.

Fig. 1 Inhomogenous,

enhancing, soft tissue density

mass of size

8 cm * 3.2 cm * 4 cm filling

posterior nasal cavity,

oropharynx and C2 vertebra

causing erosion of posterolateral

wall of sphenoid sinus and

clivus. It was abutting to the

right side ICA
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Discussion

The term chordoma was first described by Luschka in 1857

[15]. The name was derived from the microscopic

appearance of the tumor itself. A loss of heterozygosity

(LOH) study centred on the short arm of chromosome 1

(1p36 region) revealed an high incidence of 1p36 losses

among sporadic chordomas [16]. Chordomas are malignant

neoplasm’s representing 1% of all malignant bone tumors

and intracranial tumors and 0.2% of all nasal and oropha-

ryngeal masses [17]. For intracranial chordomas the most

common site of orgin is from the spheno-occipital syn-

chondrosis of the clivus. The clivus is the surface of a

portion of sphenoid and occipital bone in the base of the

skull and is surrounded by the neural and vascular

structures of the brainstem, which includes both internal

carotid arteries [5]. The site of origin of chordomas can be

along the upper clivus (basisphenoid) or along the caudal

margin of the clivus (basiocciput). Other sites of origin

include the sellar area, sphenoid sinusand rarely the

nasopharynx, maxilla, paranasal sinuses, or intradural

region [18]. The clinical features are variable with

involvement of base or clivus and adjacent structures.

Patients usually presents with headache, double vision,

facial and tongue asymmetry on side of involvement,

speaking and swallowing difficulty, neck stiffness and loss

of balance. The clinical signs include the presence of a

central pharyngeal mass projecting into the vault of the

nasopharynx resulting in nasal obstruction and deafness,

paresis of the ophthalmic, facial and tongue muscles,

Fig. 2 Extra axial mass lesion

with necrosis, calcification

causing bony erosion of

sphenoid sinus and clivus

occupying cavernous sinus

causing optic chiasma

compression (Recurrent clival

chordoma)

Fig. 3 a Posterior septectomy, b clival mass curetting, c covering the defect with hadart flap

Table 1 Demographic representation of individuals undergone endoscopic endonasal transphenoidal resection of clival chordoma

Serial no:/age/gender Primary/recurrent disease Pre operative cranial nerve palsy Post operative complications Post operative recurrence

48 year/male Primary disease Nil Nil Nil

40 year/female Primary disease Nil Nil Nil

50 year/female Primary disease 6th CN Nil Nil

46 year/male Primary disease Nil Nil Nil

57 year/male Recurrent disease 6th and 7th CN CSF leak Nil

62 year/male Primary disease 6th CN Nil Nil

54 year/male Recurrent disease 6th, 7th and 10th CN Nil Nil
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impairment of speech and dysphagia. In the rare oropha-

ryngeal presentation, there will be dysphagia and an altered

voice as this was consistent with our patient who had clival

chordoma with parapharyngeal and retropharyngeal

extension [19]. Definitive diagnosis of this tumors requires

histopathologic analysis showing characteristic physalifer-

ours appearance of cells. Chondroid chordoma varities are

typically seen in skull base tumors [20]. As the lesions are

extensive and in close proximity to the brain (skull base),

Combined treatment modalities were introduced. This

include, surgical removal, chemotherapy and fractionated

proton beam radiation therapy [21].

Various surgical approaches for clival chordoma resec-

tion is being practised. Endoscopic resection of clival

chordoma accounts with minimal morbidity when com-

pared to transcranial approaches. Conventional micro-

scopic approaches cause more brain retraction, there by

increased cerebral edema, hematoma and injury to sur-

rounding structures like basilar artery and optic nerve [22].

This is where the role of endoscopic endonasal transsphe-

noidal approach which not only provide direct surgical

access; but also excellent visualization of clivus and nearby

structures (especially the anterior dura and the basilar

artery) [23, 24]. The use of angled endoscopes has a

superior advantage on visualizing the hidden areas and is

always minimally invasive. Due to the location of the

tumor in the ventral midline of skull base, endoscopic

approach is relatively quick which avoids external scars,

helps preserve the anatomical structures and appears to

achive good surgical outcomes. However, despite

improved reconstruction techniques complications like

postoperative CSF leakage are inevitable with endoscopic

approach also. This should be dealt with CSF repair in

same sitting.

The local or surgical pathway recurrence is the pre-

dominant form of treatment failure [25, 26]. Radiation

therapy can be administrated to reduce the risk of recur-

rence after surgery and prolong survival rate. In patients

who are unfit for surgery, radiation therapy can be carried

out as primary treatment [6, 26, 27]. As chordomas are

radiation resistant, very high radiation doses are required to

control tumors. Magnetic resonance imaging is the

modality of choice for post surgical follow-up and detec-

tion of recurrence [28]. Recurrence in follow up of our

patients was nil.

Endoscopic endonasal transphenoidal approach for cli-

val chordoma provides safe and reliable tumor resec-

tion. This less invasive surgery can be considered as an

alternative to traditional surgical technique with reduced

morbidity. This approach represents a combination of

various endoscopic surgical techniques which are mini-

mally invasive and can be applied to ventral skull base

surgery.

Further long term prospective studies should be carried

out in evaluating the role of endoscopic sinus surgery in

complete resection of tumor and thereby reducing the

recurrence.
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