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INTRODUCTION

Chordoma is a rare mesenchymal tumor originating from the remnants of notochord.[21] e tumor 
is locally aggressive and has a high tendency to recur.[19] As the notochord is a midline structure 
ultimately giving rise to the vertebrae and basiocciput, chordoma typically involves these structures 
and is situated extradurally;[4,10] approximately 50% of them develop in the sacrococcygeal region, 
35% in the clivus, and 15% in the other vertebrae.[32] Although intracranial chordomas exclusively 
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arise in the clivus or the craniovertebral junction,[18] they can 
rarely arise inside the sella turcica. Due to their rarity, the 
details of intrasellar chordomas remain to be clarified. Based 
on our recent experience and extensive literature review, 
we share the clinical course, imaging features, and surgical 
findings of intrasellar chordomas.

CASE ILLUSTRATION

An 87-year-old female patient with no history of diabetes or 
other conditions causing blood glucose abnormalities was 
brought to our emergency department due to an acutely 
altered mental state after a few-week course of headaches and 
decreased left vision. Notably, 2  months before admission, 
she was incidentally found to have a sellar mass [Figure 1a]. 
Initial workup revealed severe hypoglycemia (17  mg/dL), 
and the administration of glucose restored consciousness. 
Given the mild hyponatremia (131 mEq/L), relatively low 
levels of serum cortisol (13.3 μg/dL) and adrenocorticotropic 
hormone (39.7  pg/mL) despite the acute sick condition, 
as well as a known history of sellar mass, central adrenal 
insufficiency was suspected, and the patient was initiated 
on hydrocortisone. Further, the endocrinological evaluation 
revealed hypothyroidism (thyroid-stimulating hormone 
level, 0.36 μIU/mL; free T4 level, 0.58  ng/dL; and free T3 
level, 1.5 pg/mL). Her visual field was significantly narrowed, 

with mildly decreased visual acuity (20/200) on the left side, 
although these deteriorations were deemed to be attributable 
to glaucoma rather than the mass, considering the mild 
compression of the optic apparatus as well as the atypical 
pattern of visual field disturbance. Given her senility, she and 
her family initially refused surgical intervention and imaging 
surveillance with cortisol replacement was initiated. Two 
months later, however, she complained of rapid deterioration 
of her left eye vision and loss of light perception. Repeat 
magnetic resonance imaging (MRI) revealed rapid mass 
growth [Figures 1b and c]. Imaging studies demonstrated a 
T1-isointense, T2-hyperintense, heterogeneously enhanced, 
and irregularly shaped mass with restricted diffusion in the 
sellar and suprasellar regions [Figures  1c-f]. Marked bony 
erosion of the posterior clinoid process and dorsum sellae 
was noted [Figure  1g]. On 18fluorodeoxyglucose positron-
emission tomography, the mass exhibited a maximum 
standardized uptake value of 6.2 [Figure 1h]. After a thorough 
discussion with the patient and her family, we decided to 
proceed with the surgery.

During surgery, a transnasal corridor was created using 
endoscopic visualization. e mass had destroyed the sellar 
floor. After opening the dura in a U-shaped fashion, the mass 
was piecemeal removed. It was soft, grayish, and gelatinous, 
compressing the normal pituitary gland to the left [Figure 2a] 

 Figure 1: (a) Magnetic resonance imaging reveals an intrasellar lesion extending to the suprasellar region. (b) e lesion exhibits an avid 
contrast enhancement. (c) e mass grows rapidly in a short period and reaches 28 mm in size. (d) It compresses the optic chiasma and left 
optic nerve and invades the right cavernous sinus. (e) Marked T2 high intensity is characteristic. (f) Mild diffusion restriction is observed. 
(g) e dorsum sellae shows osteolysis and a bony protuberance is observed at the sellar floor. (h) Fluorodeoxyglucose positron-emission 
tomography reveals uptake.
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and invading the right cavernous sinus [Figure 2b]. Notably, 
the bony dorsum sellae was absent, and the sellar side of the 
dural membrane was almost completely torn by the mass 
[Figure  2c]. A  bony prominence was observed on the left 
side of the sellar floor [Figure 2c], which also lost its covering 
dura. e bony prominence was removed using a high-speed 
drill to access the tumor behind it. Finally, the suprasellar 
mass was removed while preserving the surrounding 
dural membrane and diaphragm. Although intraoperative 
cerebrospinal fluid leakage was not apparent, we decided 
to reinforce the diaphragm in a multilayered fashion since 
the diaphragm was already thin, and we were considering 
postoperative radiotherapy for this patient. e sellar defects 
were reconstructed using in-  and on-lay fascial grafts with 
abdominal fat pieces. e dura covering the dorsum sellae 
was sutured with a 4–0 STRATAFIX Spiral (Ethicon, Johnson 
and Johnson, NJ, US) in a non-watertight fashion and was 
covered with pedicled sphenoid mucosa.

Postoperative imaging revealed no residual masses 
[Figures 3a and b]. Her visual acuity improved significantly 

(20/40). Histological examination revealed the presence of 
physaliphorous cells with a background of myxoid stroma 
[Figure  3c] and positive immunostaining for brachyury 
[Figure 3d], leading to a diagnosis of conventional chordoma. 
Although the Ki-67 index was not extremely high (3%), 
the patient was treated with upfront adjuvant stereotactic 
radiosurgery (20 Gy in a single fraction), given the previous 
rapid progression and possible minor tumor remnants 
around the right carotid artery. She has been free from tumor 
progression for 12 months.

DISCUSSION

In this study, we report a case of progressive intrasellar 
chordoma masquerading as a pituitary neuroendocrine 
tumor. Heterogeneous contrast enhancement marked 
T2 hyperintensity, osteolytic destruction of the dorsum 
sellae, and anterosuperior displacement of the pituitary 
gland were characteristic. We performed a literature 
search and quantitative analysis to verify if these features 
are characteristic of this rare entity. A  literature search 

Figure 3: (a) A gross total resection is achieved. (b) e optic nerve and chiasma are relieved from compression. Histopathological evaluation 
is compatible with the diagnosis of chordoma. (c) e tumor cells are arranged in nests and cords embedded in a mucoid stroma. (d) ese 
cells exhibit brachyury positivity by immunohistochemistry.

dcba

Figure  2: e tumor is soft and grayish and has a gelatinous texture. (a) e normal pituitary gland is displaced at the anterosuperior 
direction. (b) e tumor is invading the right cavernous sinus and is encasing the right internal carotid artery. (c) e tumor is resected in 
a piecemeal fashion, and the right internal carotid artery, clival bone, and dorsum sellae are exposed. e dura covering the dorsum sellae 
is lacerated by the tumor invasion, and the clival bone is exposed without the associated dura. Due to the osteolytic change in the dorsum 
sellae, the posterior fossa dura is directly exposed. ICA: Internal carotid artery.
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yielded 26  patients with intrasellar chordomas among 
23  articles.[2,3,6,7,11,14,15,17,20,21,23-25,26,28,31-34] All articles were case 
reports. Including our patient, a total of 27  patients were 
included in the quantitative analysis.

Demographic data

e median patient age was 57  years (range, 10–87  years; 
standard deviation, 15  years). ere were 16  males (59%) 
and 11  females (41%), suggesting a slight male predilection 
(male-to-female ratio, 1.5:1). ese findings are almost 
identical to the other skull base chordomas, which also 
exhibit a peak incidence between 50 and 60 years of age with 
a slight male preponderance.[16] Our case was atypical for its 
advanced age and gender.

Clinical and radiographic presentations

Visual defects, eye movement disorders, and hypopituitarism 
were the predominant presenting signs and symptoms in 59%, 
56%, and 52% of patients, respectively. is, in conjunction with 
the presence of a sellar mass, is thought to be the main rationale 
why intrasellar chordomas are frequently misdiagnosed as 
pituitary neuroendocrine tumors before surgery.[26]

Detailed information on the imaging features, either 
descriptively or as actual images, was provided in 27 patients 
(100%). Among the 26 patients with sufficient CT findings, 
osteolytic changes in the dorsum sellae were documented in 
24  patients (92%), and bony prominence at the sellar floor 
was observed in 3  patients (11%). Among the 15  patients 
for whom MRI findings were presented, remarkable T2 
hyperintensity was documented in 11  patients (73%), and 
heterogeneous gadolinium enhancement was observed in 
15  patients (100%). Marked T2 hyperintensity, which is 
believed to be due to the high fluid content of the chordoma, 
is a hallmark of skull base chordomas.[8,27] Displacement 
patterns of the pituitary gland were described in nine patients; 
8  (89%) of the nine patients showed anterior or superior 
displacement, and only 1 (11%) showed posterior displacement. 
Displacement of the pituitary gland theoretically reflects 
the tumor’s epicenter and direction of growth. Given that 
anterosuperior displacement is rarely observed in pituitary 
neuroendocrine tumors, it may be of potential importance for 
differentiation.[21] us, heterogeneous contrast enhancement 
marked T2 hyperintensity, osteolytic destruction of the 
dorsum sellae, and anterosuperior displacement of the 
pituitary gland were all characteristic and would be the key 
findings for discerning intrasellar chordomas from pituitary 
neuroendocrine tumors.

Intervention and outcome

Transsphenoidal surgery was performed in 24  patients 
(89%), whereas 2 (7%) underwent craniotomy and 1 did not 

undergo surgery, in whom the diagnosis was incidentally 
made by autopsy (4%). Among the 26  patients who 
underwent surgery, gross total resection, subtotal resection, 
and partial resection were achieved in 14  (54%), 7  (27%), 
and 5  (19%) patients, respectively. Adjuvant radiotherapy 
was performed in 12  patients (44%); among the six 
patients in whom the detailed modalities of radiotherapy 
were described, particle beam radiotherapy was used in 1, 
conventional fractionated radiotherapy in 4, and stereotactic 
radiosurgery in 1. Neurological recovery was described 
in 10  patients (37%), and endocrinological recovery was 
observed in 3 patients (11%).

We managed the present case with hormone replacement 
and gross total resection in conjunction with upfront 
adjuvant stereotactic radiosurgery of the tumor bed. 
Transsphenoidal surgery is the mainstay treatment for 
intrasellar chordoma and has been performed in 92% of 
the reported cases. Although marginal resection is ideal,[35] 
the deep location of the ventral skull base adjacent to 
critical neurovascular structures and the infiltrative nature 
of the tumor often limit the extent of resection. In fact, 
cavernous sinus invasion was present in our patient and 
80% of reported cases. Intradural extension, which was 
confirmed in 20% of the cases, can also be an obstacle 
to surgical cure. Given these locally aggressive features, 
the addition of high-dose local radiation therapy would 
be a reasonable option.[33] Although clear advantages of 
upfront radiotherapy over salvage radiotherapy remain to 
be elucidated, we performed upfront radiosurgery given 
the preoperative progressive course and difficulty with 
repeat surgery due to the patient’s senility. To replicate 
our strategy, surgeons should carefully dissect the tumor 
from the optic pathway to prevent radiation-induced optic 
neuropathy.

Postoperative course

Sufficient postoperative follow-up data were available in 
15  patients. e median postoperative follow-up period 
was 6  months (range, 1–72  months; standard deviation, 
23  months). Recurrence was observed in four patients 
(33%). e 1-year and 5-year progression-free survival 
(PFS) rates were 62% and 41%, respectively. e 1-year 
and 5-year overall survival (OS) rates were 89% and 67%, 
respectively [Figures  4a and b]. ese seemed slightly 
worse than those of all skull base chordomas (5-year PFS, 
67%; 5-year OS, 58%).[5] Ahmed et al. recently analyzed 
pooled data on intrasellar chordoma using the surveillance, 
epidemiology, and results database and reported a 5-year 
OS of 60%.[1] Although biases cannot be excluded due to 
the small patient number, these formidable outcomes were 
the rationale for upfront radiosurgery in our case. We do 
not have a good explanation for the worse prognosis of 



Sato, et al.: Intrasellar chordoma

Surgical Neurology International • 2024 • 15(159) | 5

intrasellar chordomas; however, frequent preoperative 
visual deficits may be responsible, as reported in a previous 
meta-analysis on all skull base chordomas,[35] which may 
limit the daily activities and accelerate the deterioration of 
disabilities.

Pathogenesis

Few studies have addressed the tumorigenesis of intrasellar 
chordomas. From an embryological standpoint, chordomas 
are thought to originate from relics of notochordal 
tissues.[16] Because the cranial end of the notochord is 
situated in the basiocciput during normal development, 
skull base chordomas are predominantly located in the 
clivus and craniovertebral junction. In the meantime, several 
developmental studies demonstrate that the notochord 
may extend beyond the basiocciput, reaching just posterior 
to the hypophyseal fossa within the basisphenoid, which 
is around the dorsum sellae.[12,22,29] Moreover, studies on 
canalis basilaris medianus or a possible remnant of cephalic 
portions of the notochord revealed that there are several 
variations of the course of the notochord, with one of them 
reaching the dorsum sellae.[9,13,30] With all things considered, 
we hypothesize that intrasellar chordoma is extremely rare 
because it arises in a limited number of patients in whom 
the notochord reached the dorsum sellar during the normal 
development, failed to involute completely, and exhibited 
neoplastic progression later in life. Osteolytic changes in 
the dorsum sellae appear to imply a tumor origin, whereas 
an unusual bony prominence at the sellar floor suggests that 
an ossification center, or notochord, reached the level of the 
sellar floor.

Limitation

is study has several limitations that should be considered 
when interpreting the results. First, the retrospective nature 

and small number of patients with a relatively short follow-
up period did not fully elucidate the prognosis of intrasellar 
chordomas. Second, literature-based data analyses may be 
susceptible to reporting bias. ird, not all imaging data 
for the literature cases were available, and the percentage 
of each imaging feature may have been underestimated. 
Despite these shortcomings, due to the rarity of intrasellar 
chordomas, a single-center study is unrealistic, and our 
method is the best available way to unveil their clinical and 
radiologic features.

CONCLUSION

e clinical manifestations of intrasellar chordomas resemble 
those of pituitary neuroendocrine tumors. Heterogeneous 
contrast enhancement, marked T2 hyperintensity, osteolytic 
destruction of the dorsum sellae, and anterosuperior 
displacement of the pituitary gland are the pathognomonic 
features. Neurosurgeons should consider intrasellar chordomas 
in the differential diagnosis of intrasellar lesions.
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overall survival. OS: Overall survival, PFS: Progression-free survival.

ba



Sato, et al.: Intrasellar chordoma

Surgical Neurology International • 2024 • 15(159) | 6

Use of artificial intelligence (AI)-assisted technology for 
manuscript preparation

e authors confirm that there was no use of artificial 
intelligence (AI)-assisted technology for assisting in the 
writing or editing of the manuscript and no images were 
manipulated using AI.

REFERENCES

1. Ahmed AK, Dawood HY, Arnaout OM, Laws ER Jr., 
Smith TR. Presentation, treatment, and long-term outcome of 
intrasellar chordoma: A pooled analysis of institutional, SEER 
(surveillance epidemiology and end results), and published 
data. World Neurosurg 2018;109:e676-83.

2. Belza J. Double midline intracranial tumors of 
vestigial origin: Contiguous intrasellar chordoma and 
suprasellar craniopharyngioma. Case report. J  Neurosurg 
1966;25:199-204.

3. Bhardwaj JR, Kumar H, Bhatoe HS. Sellar chondroid chordoma: 
A case report. Med J Armed Forces India 1996;52:264-5.

4. Bharti S, Bharti JN. A  case report of Chordoma presenting 
as a sphenoid sinus mass: A  diagnostic challenge. Curr Med 
Imaging 2022;19:780-3.

5. Boari N, Gagliardi F, Cavalli A, Gemma M, Ferrari L, Riva P, 
et al. Skull base chordomas: Clinical outcome in a consecutive 
series of 45 patients with long-term follow-up and evaluation 
of clinical and biological prognostic factors. J  Neurosurg 
2016;125:450-60.

6. Elias Z, Powers SK. Intrasellar chordoma and 
hyperprolactinemia. Surg Neurol 1985;23:173-6.

7. Fujita Y, Uozumi Y, Sasayama T. Intrasellar chordoma 
mimicking pituitary macroadenoma with hyperprolactinemia 
and hypopituitarism: Clinical images with a surgical video. 
World Neurosurg 2023;170:158-62.

8. Gao A, Bai J, Cheng J, Cheng X, Li S, Zhang Z, et al. 
Differentiating skull base chordomas and invasive 
pituitary adenomas with conventional MRI. Acta Radiol 
2018;59:1358-64.

9. Ginat DT, Ellika SK, Corrigan J. Multi-detector-row computed 
tomography imaging of variant skull base foramina. J Comput 
Assist Tomogr 2013;37:481-5.

10. Hasegawa H, Shin M, Niwa R, Koizumi S, Yoshimoto S, 
Shono N, et al. Revisitation of imaging features of skull base 
chondrosarcoma in comparison to chordoma. J  Neurooncol 
2022;159:581-90.

11. Hirosawa RM, Santos AB, Franca MM, Fabris VE, Castro AV, 
Zanini MA, et al. Intrasellar chondroid chordoma: A  case 
report. ISRN Endocrinol 2011;2011:259392.

12. Hofmann E, Prescher A. e clivus: Anatomy, normal variants 
and imaging pathology. Clin Neuroradiol 2012;22:123-39.

13. Jacquemin C, Bosley TM, Al Saleh M, Mullaney P. Canalis 
basilaris medianus: MRI. Neuroradiology 2000;42:121-3.

14. Kakuno Y, Yamada T, Hirano H, Mori H, Narabayashi I. 
Chordoma in the sella turcica. Neurol Med Chir (Tokyo) 
2002;42:305-8.

15. Karamchandani J, Wu MY, Das S, Vogel H, Muller P, 
Cusimano  M, et al. Highly proliferative sellar chordoma 

with unusually rapid recurrence. Neuropathology 2013; 
33:424-30.

16. Karpathiou G, Dumollard JM, Dridi M, Dal Col P, Barral FG, 
Boutonnat J, et al. Chordomas: A  review with emphasis on 
their pathophysiology, pathology, molecular biology, and 
genetics. Pathol Res Pract 2020;216:153089.

17. Kikuchi K, Watanabe K. Huge sellar chordoma: CT 
demonstration. Comput Med Imaging Graph 1994;18:385-90.

18. Konrad EA, Meister P, Lob G, Kessler M. Chordoma with a 
predominant retrosacral tumor mass. J Cancer Res Clin Oncol 
1981;101:213-7.

19. Leah P, Dower A, Vescovi C, Mulcahy M, Al Khawaja D. 
Clinical experience of intracranial chordoma  -  A systematic 
review and meta-analysis of the literature. J  Clin Neurosci 
2018;53:6-12.

20. Lee HJ, Kalnin AJ, Holodny AI, Schulder M, Grigorian A, 
Sharer LR. Hemorrhagic chondroid chordoma mimicking 
pituitary apoplexy. Neuroradiology 1998;40:720-3.

21. Li B, Kim MG, Dominguez JF, Feldstein E, Kleinman G, Al-
Mufti F, et al. Intrasellar hemorrhagic chordoma masquerading 
as pituitary apoplexy: Case report and review of the literature. 
Br J Neurosurg 2023;37:1685-8.

22. Marin-Padilla M. Notochordal-basichondrocranium 
relationships: Abnormalities in experimental axial skeletal 
(dysraphic) disorders. J  Embryol Exp Morphol 1979; 
53:15-38.

23. Mathews W, Wilson CB. Ectopic intrasellar chordoma. Case 
report. J Neurosurg 1974;40:260-3.

24. Mohammed AR, Amin P. An unusual cause of a sellar mass. 
BMJ Case Rep 2010;2010:bcr0520103025.

25. Navas M, Martinez P, Shakur SF, Barbosa A, Barcena E, 
Gordillo C, et al. Intrasellar chordoma associated with a 
primitive persistent trigeminal artery. Turk Neurosurg 
2015;25:146-53.

26. Ntali G, Wass JA. Epidemiology, clinical presentation and 
diagnosis of non-functioning pituitary adenomas. Pituitary 
2018;21:111-8.

27. Park M, Park I, Hong CK, Kim SH, Cha YJ. Differences in 
stromal component of chordoma are associated with contrast 
enhancement in MRI and differential gene expression in RNA 
sequencing. Sci Rep 2022;12:16504.

28. Park S, Kim HS, Park KS, Nam TK, Park YS, Kwon JT, et al. 
A  case of coincidental intrasellar chordoma and pituitary 
adenoma. Brain Tumor Res Treat 2017;5:49-52.

29. Rai R, Iwanaga J, Shokouhi G, Loukas M, Mortazavi MM, 
Oskouian RJ, et al. A  comprehensive review of the clivus: 
Anatomy, embryology, variants, pathology, and surgical 
approaches. Childs Nerv Syst 2018;34:1451-8.

30. Syed AZ, Zahedpasha S, Rathore SA, Mupparapu M. 
Evaluation of canalis basilaris medianus using cone-beam 
computed tomography. Imaging Sci Dent 2016;46:141-4.

31. Takahashi T, Kuwayama A, Kobayashi T, Watanabe M, 
Katoh  T, Kageyama N. Transsphenoidal microsurgery of 
sellar-parasellar chordomas (author’s transl). Neurol Med Chir 
(Tokyo) 1982;22:141-6.

32. odou E, Kontogeorgos G, Scheithauer BW, Lekka I, Tzanis S, 
Mariatos P, et al. Intrasellar chordomas mimicking pituitary 
adenoma. J Neurosurg 2000;92:976-82.



Sato, et al.: Intrasellar chordoma

Surgical Neurology International • 2024 • 15(159) | 7

How to cite this article: Sato D, Hasegawa H, Kimura S, Sato J, Shinya Y, 
Umekawa M, et al. Intrasellar chordoma masquerading as a pituitary 
neuroendocrine tumor: Illustrative case. Surg Neurol Int. 2024;15:159.  
doi: 10.25259/SNI_116_2024

33. Wang HF, Ma HX, Ma CY, Luo YN, Ge PF. Sellar chordoma 
presenting as pseudo-macroprolactinoma with unilateral 
third cranial nerve palsy. Chin J Cancer Res 2012; 
24:167-70.

34. Zhou L, Cui D, Feng L, Gao L. e sellar tumor: Metastasis or 
chordoma? J Craniofac Surg 2018;29:e259-61.

35. Zou MX, Lv GH, Zhang QS, Wang SF, Li J, Wang XB. Prognostic 

Disclaimer

e views and opinions expressed in this article are those of the authors and do not necessarily reflect the official policy 
or position of the Journal or its management. e information contained in this article should not be considered to be 
medical advice; patients should consult their own physicians for advice as to their specific medical needs.

factors in skull base chordoma: A systematic literature review 
and meta-analysis. World Neurosurg 2018;109:307-27.


