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Case Report

Clivus Chordoma: Case Report and Current 
Considerations on Treatment Strategies
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INTRODUCTION
Chordomas are the malignant lesions with an incidence of 0.08 cases per 100,000 persons/year in a population, accounting for 1-4% 
of all primary malignant bone tumors [1, 2], and less than 0.2% of all intracranial neoplasms [3].

They are reminiscent of embryonic notochord arising within the bone and have a predilection for the sacrococcygeal region (50-
60% of cases). Though slow-growing, chordomas are classified as the tumors of low-to-intermediate malignancy with a propensity 
for locally aggressive behavior. Distant metastases to the lung, bone, soft tissue, lymph nodes, liver, and skin have been reported. 
Both the high-resolution bone computerized tomography (CT) scan and contrast-enhanced magnetic resonance imaging (MRI) are 
mandatory for the diagnosis; the former is to assess the bone involvement and the latter to establish the tumor’s proximity to the 
critical soft-tissue structures.

The gold standard of the treatment is complete safe surgery followed by radiation therapy; the aim is to maximize the resection and 
minimize the morbidity [4, 5]. The clival chordomas are managed differently from those arising elsewhere because of the emphasis 
on preserving the neurological function.

CASE PRESENTATION
L.B. is a 20-year-old girl with an incidental diagnosis of the clival chordoma, which was established on a CT scan performed after a 
car accident. The patient was asymptomatic with no cranial nerve impairment. She underwent the endoscopic trans-nasal removal 
of the tumor at another institution and the radiotherapy was planned on the residual tumor. However, the adjuvant radiation ther-
apy could not be performed because the postoperative MRI showed a macroscopic intradural residual tumor in the posterior fossa 
at the level of jugular foramen. The patient was thus referred to our otolaryngology and skull base surgery center to be considered 
for further surgical removal before the planned radiation therapy. 

Chordomas are the rare malignant bone lesions derived from the embryonic notochord. They are slow-growing tumors with a locally aggressive 
behavior. The clival chordomas are extradural, exophytic, and lytic lesions centered on the clivus, and are managed differently from those arising 
elsewhere because of the emphasis on preserving the neurological function. The gold standard for therapy is the complete resection followed by 
radiation therapy for a better local control of the tumor. This case report concerns a 20-year old girl with an incidental diagnosis of the clival chor-
doma, which was first treated via an endoscopic anterior approach to remove the exophytic portion of the tumor. The adjuvant radiation therapy 
was not feasible because of the macroscopic intradural residual tumor being at the level of jugular foramen. The girl was referred to our institute 
for the removal of the intradural residual tumor via a petro-occipital trans-sigmoid (POTS) approach followed by adjuvant proton beam therapy. 
The choice of the surgical approach depends on the size of the tumor, its location, and its anatomical distribution, but should also be balanced 
against the morbidity, considering the patient’s age, and the feasibility of postoperative rehabilitation..
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A contrast-enhanced MRI scan with gadolinium showed that the 
macroscopic residual tumor at the level of jugular foramen (Figures 
1 and 2) was exophytic in its intradural aspect, and the bone CT scan 
confirmed the lytic areas of residual clivus infiltration. A positron 
emission tomography and CT (PET-CT) scan was performed to rule 
out any metastases or other spinal lesions.

A single-stage petro-occipital trans-sigmoid (POTS) approach was se-
lected for a second-stage procedure to reach the intradural aspect of 
the jugular foramen (Figure 3). This approach combines a retro-infral-
abyrinthine-jugulo-petrosectomy with a retrosigmoid craniotomy 

[6, 7]. A wide mastoidectomy was performed, skeletonizing the facial 
nerve and thinning the posterior wall. Drilling was used to expose 
the jugular foramen, obtaining the surgical corridor with the closure 
of the sigmoid sinus and retrosigmoid craniotomy. The area where 
the tumor was located was exposed and the dura was opened. This 
approach was preferred to the infratemporal A (Fisch) approach be-
cause the target was the intradural tumor, which did not require such 
extensive drilling around the foramen. Unlike the extradural intra-bo-
ny chordoma, the intradural portion was soft and easily removed. 
The lower cranial nerves were in contact with the tumor but were 
dissected and macroscopically preserved (Figures 4-6). 

In comparison with the infratemporal type A approach,[8] the POTS 
approach is better able to preserve the anatomy and function of the 
facial nerves, external auditory canal, tympanic cavity, and labyrinth 

[6]. The closure of the sigmoid-jugular complex is part of the proce-
dure. A preoperative angiography (as in our case) or magnetic res-
onance angiography is needed to investigate the venous discharge 
through the sinuses, especially the patency of the torcular herophili. 

No major complications occurred in our patient, judging from the 
early postoperative CT scan (Figure 7). The hearing function was pre-
served. The X cranial nerve was impaired due to dissection of the tu-
mor along the vagus nerve, both intra- and extradurally in the jugular 
foramen. Within a few months, the patient achieved a good contra-
lateral compensation of the vocal cord because of the early speech 
therapy and her young age. A nasogastric tube was used for the first 
four days before the resumption of oral feeding under logopedic re-
habilitation.

After her surgical treatment, the patient had adjuvant proton beam 
therapy. 

The postoperative MRI was performed first at the time of her dis-
charge to obtain a baseline image, and then six months after the sur-
gery (Figures 8 and 9). The clinical and radiologic follow-up was then 
continued annually. After four years, the patient showed no evidence 
of recurrent disease.

DISCUSSION
Surgery is the mainstay of treatment for the clival chordomas [9]; 
however, their removal can only be macroscopically complete be-
cause they form disseminated tumor islands (particularly in bone), 
making it difficult to obtain microscopically free margins [10, 11]. Drill-
ing the surrounding normal bone is mandatory to obtain a resec-
tion as wide and safe as possible [12], even though from an onco-
logical perspective, it is difficult to judge whether the margins are 
disease-free because an en bloc resection is impossible by defini-
tion.

Figure 1. Axial preoperative T1-weighted MRI showing chordoma located in 
the middle clivus and extending toward the right jugular foramen.

Figure 2. Coronal preoperative T1-weighted MRI showing chordoma located 
in the middle clivus and extending toward the right jugular foramen.
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The choice of the surgical approach depends on the size of the tumor, 
its location, and its anatomical distribution. The lesions extending 
into multiple anatomical compartments often require combined sur-
gical approaches, making staged surgery a viable option. This means 
removing the extradural portion of the tumor first and then the intra-

dural residual tumor, with no additional adjuvant treatment between 
the two surgical procedures to avoid the risk of cerebrospinal fluid 
leakage and to facilitate a rapid recovery from the first operation.

The adjuvant radiation therapy is the rule after the extensive surgery, 
even if no macroscopic residual tumor is evident, because of the high 
risk of microscopic and undetectable tumor infiltration of the resec-
tion margins. For incompletely resectable chordomas, the maximal 
tumor removal is still desirable and the residual tumor should be lim-
ited to an area far from the brainstem and optical apparatus to allow 
for optimal radiation dose planning [13]. Although different types of 
radiation therapy have been proposed over the years, proton beam 
therapy is considered the gold standard currently, because it reduc-
es the dose to the adjacent normal tissues and risk of late compli-
cations. It is believed to achieve a better local control and a longer 
disease-free survival than the traditional RT [9].

Figure 7. Postoperative CT scan showing the bone operculum, preservation 
of the posterior semicircular canal, and preservation of the posterior wall of 
the external auditory canal.

Figure 3. The extent and direction of the petro-occipital trans-sigmoid ap-
proach as shown in an axial CT scan section.

Figure 4. Infralabyrinthine drilling: PSC, posterior semicircular canal, SS, sig-
moid sinus, JF, jugular foramen.

Figure 5. Intraoperative lower cranial nerves in the jugular foramen.

Figure 6. Removal of the tumor in the jugular foramen.
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If left untreated, the skull base chordomas are associated with a me-
dian survival of less than 30 months; however, even after a complete 
resection, there is a high recurrence rate.[14,15]

There is no consensus concerning the length of follow-up; however, 
the efficacy of any therapy should be judged over a long term, at five 
and ten years, because the chordomas are slow-growing and locally 
aggressive tumors.

There are several aspects to consider when planning the treatment 
of the clival chordomas. The completeness of resection is the most 
important prognostic factor; however, it should be balanced against 
the related morbidity, while also considering the patient’s age and 
feasibility of a postoperative rehabilitation. In our case, the POTS 
approach was selected to reach the intradural aspect of the jugular 
foramen. Selecting an extradural approach to remove an intradural 
tumor more easily is one of the principles of the skull base surgery, 
as is the staging of the surgery to achieve the oncologically most ef-
fective as well as the safest outcome of the treatment for chordoma. 
The long-term follow-up will reveal whether our choice of therapy 
was appropriate.

CONCLUSION
The skull base chordomas are challenging to treat. No standardized 
guidelines exist and the data in the literature vary regarding the 
length of the patient follow-up, treatment strategies, and type of ir-
radiation, making it difficult to draw any reliable conclusions.

Despite her asymptomatic clinical presentation, our patient under-
went extensive second-stage surgery aimed at the complete tumor 
removal, and subsequent radiotherapy on a macroscopically free 

field. It is essential to balance the morbidity and the pros and cons of 
each approach to the skull base with the goals of treatment in each 
case. Our current knowledge of the multiple surgical approaches 
and various postoperative rehabilitation options should enable us to 
make the most appropriate treatment decisions. 

The treatment of chordoma is multidisciplinary, not only with regards 
to the adjuvant treatments, but also considering the staged surgery 
to minimize the patients’ complications, improve the oncological 
outcome, and achieve the best possible quality of life.
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Figure 8. Axial postoperative T1-weighted MRI showing no residual tumor in 
the right jugular foramen and abdominal free fat graft to obliterate the bone 
defect. Figure 9. Coronal postoperative T1-weighted MRI showing no residual tumor 

in the right jugular foramen and abdominal free fat graft to obliterate the 
bone defect.

289

Munari et al. Clivus Chordoma: Current Considerations on Treatmen



REFERENCES
1. McMaster ML, Goldstein AM, Bromley CM, Ishibe N, Parry DM. Chordoma: 

Incidence and survival patterns in the United States, 1973-1995. Cancer 
Causes Control 2001; 12: 1-11. [Crossref]

2. Chugh R, Tawbi H, Lucas DR, Biermann JS, Schuetze SM, Baker LH. Chor-
doma: The Nonsarcoma Primary Bone Tumor. Oncologist 2007; 12: 1344-
50. [Crossref]

3. Jahangiri A, Jian B, Miller L, El-Sayed IH, Aghi MK. Skull Base Chordomas. 
Clinical Features, Prognostic Factors, and Therapeutics. Neurosurg Clin N 
Am 2013; 24: 79-88. [Crossref]

4. Samii A, Gerganov VM, Herold C, Hayashi N, Naka T, Mirzayan MJ, et al. 
Chordomas of the skull base: surgical management and outcome. J Neu-
rosurg 2007; 107: 319-24. [Crossref]

5. Labidi M, Watanabe K, Bouazza S, Bernat AL, George B, Froelich S. Clivus 
chordomas: A systematic review and meta-analysis of contemporary sur-
gical management. J Neurosurg Sci 2016; 60: 476-84.

6. Mazzoni A, Sanna M. A posterolateral approach to the skull base: The 
petro-occipital transsigmoid approach. Skull Base Surg 1995; 5: 157-67. 
[Crossref]

7. Mazzoni A. The petro-occipital trans-sigmoid approach for lesions of the 
jugular foramen. Skull Base 2009; 19: 48-56. [Crossref]

8. Fisch U. Infratemporal fossa approach to tumours of the temporal bone 
and base of skull. J Laryngol Otol. 1978; 92: 949-67. [Crossref]

9. George B, Bresson D, Bouazza S, Froelich S, Mandonnet E, Hamdi S, et al. 
Les chordomes. Neurochirurgie 2014; 60: 63-140. [Crossref]

10. Tzortzidis F, Elahi F, Wright D, Natarajan SK, Sekhar LN. Patient outcome 
at long-term follow-up after aggressive microsurgical resection of cranial 
base chordomas. Neurosurgery 2006; 59: 230-7. [Crossref]

11. Sen C, Triana AI, Berglind N, Godbold J, Shrivastava RK. Clival chordomas: 
clinical management, results, and complications in 71 patients. J Neuro-
surg 2010; 1059-71. [Crossref]

12. Guinto G, Guinto-Nishimura Y. Clivus chordomas: Role of surgery. World 
Neurosurg 2014; 81: 688-9. [Crossref]

13. Debus J, Hug EB, Liebsch NJ, O’Farrel D, Finkelstein D, Efird J, et al. Brain-
stem tolerance to conformal radiotherapy of skull base tumors. Int J Ra-
diat Oncol Biol Phys 1997; 39: 967-75. [Crossref]

14. Amichetti M, Cianchetti M, Amelio D, Enrici RM, Minniti G. Proton therapy 
in chordoma of the base of the skull: A systematic review. Neurosurg Rev 
2009; 32: 403-16. [Crossref]

15. Koutourousiou M, Snyderman CH, Fernandez-Miranda J, Gardner PA. 
Skull base chordomas. Otolaryngol Clin North Am 2011; 44: 1155-71. 
[Crossref]

290

J Int Adv Otol 2020; 16(2): 286-90

https://doi.org/10.1023/A:1008947301735
https://doi.org/10.1634/theoncologist.12-11-1344
https://doi.org/10.1016/j.nec.2012.08.007
https://doi.org/10.3171/JNS-07/08/0319
https://doi.org/10.1055/s-2008-1058930
https://doi.org/10.1055/s-0028-1103127
https://doi.org/10.1017/S0022215100086382
https://doi.org/10.1016/j.neuchi.2014.02.003
https://doi.org/10.1227/01.NEU.0000223441.51012.9D
https://doi.org/10.3171/2009.9.JNS08596
https://doi.org/10.1016/j.wneu.2013.01.123
https://doi.org/10.1016/S0360-3016(97)00364-7
https://doi.org/10.1007/s10143-009-0194-4
https://doi.org/10.1016/j.otc.2011.06.002



