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Case Report
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INTRODUCTION

Glioblastoma (GB, World Health Organization [WHO] Grade IV) is the most common primary 
brain tumor in adults, accounting for 45% of malignant primary central nervous system tumors.[10] 
Gliosarcoma (GS) refers to the presence of mesenchymal differentiation in the setting of GB. 
Despite advances in treatment, both variants remain incurable disease with a median survival 
of 9 and 15 months (GS vs. GB), becoming a therapeutic challenge.[18] Being malignant gliomas 
highly invasive, extracranial metastases are very rare, and the mechanisms behind extracranial 
dissemination are still unclarified. Among the best documented sites of dissemination are the 
lung, lymph nodes, bone (especially vertebrae), and liver.[5,12,19] At present, surgical resection is 
regarded as the first choice for the treatment of these tumors. However, whether postoperative 
adjuvant radiotherapy and chemotherapy can improve its prognosis, and which other factors 
may be related to the prognosis, have not yet reached a consensus.[16]

ABSTRACT
Background: Glioblastoma (GB) is the most common and aggressive malignant brain tumor in adults. 
Extracranial metastases are very rare, been described in the lungs, soft tissue, or the intraspinal space.

Case Description: rough a PubMed-based bibliographic search, the authors reviewed the cases reported in the 
literature to date, emphasizing the epidemiology and pathophysiology of this rare condition. A clinical case of a 46-year-
old man with an initial diagnosis of gliosarcoma, who received complete surgical and adjuvant treatment and later 
recurred as GB with incidental finding of a lung tumor, whose pathology reported metastasis of the primary, is illustrated.

Conclusion: Understanding the pathophysiology, it is likely that the incidence of extraneural metastases may 
continue to increase. Considering improvements in diagnostic techniques that allow early diagnosis, as well as 
advances in neurosurgical therapy and multimodal management with the aim of improving patient survival, the 
period in which malignant cells can spread and form extracranial metastases could increase. When screening 
should be performed to detect metastases in these patients is still not clear. e neuro-oncologists should pay 
attention to the systematic survey for extraneural metastasis of the GB. Timely detection and early treatment 
improve overall quality of patients’ life.
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ILLUSTRATIVE CASE

A 46-year-old man with no other medical history was 
referred after presenting recurrent severe headache, 
dizziness, and dysarthria of 3 months evolution. A contrast-
enhanced magnetic resonance study (MRI) showed an 
8-cm intraaxial frontoparietal mass on the left side of the 
brain, with significant vasogenic edema causing mass 
effect and anatomical distortion of the lateral ventricles 
[Figure  1]. No other neoplastic lesions were found in a 
preoperative tomographic study of the chest and abdomen. 
e patient was scheduled for surgery with the intention 
of gross total resection, which was achieved through a 
bicoronal approach due to the size of the tumor. Among 
the intraoperative findings were a heterogeneous tumor 
with diffuse infiltration of the brain parenchyma, and 
the pathology report revealed a GS. After surgery, the 
patient completed adjuvant scheme according to the Stupp 
protocol of radiotherapy with concurrent and adjuvant 
temozolomide.

Two years after diagnosis, he presented to the emergency 
department with seizures. A  control MRI revealed a new 
lesion in the left temporal area with a 5  cm diameter 
[Figure  2]. A  new surgical intervention was scheduled, 
however, between the preoperative evaluations, a chest 
tomography was requested, with an incidental finding of a 
tumor mass located in the left lung [Figure 3]. e patient was 
informed of his oncological condition and accepted surgery 
as part of the treatment. Initially, a frontotemporal approach 
was performed with gross total excision of the temporal 
lesion. Subsequently, video-assisted thoracoscopic surgery 
was performed for lung tumor excision. No intraoperative 
complications were reported during the procedures 
[Figure  4]. e histopathological report of the surgical 
specimens revealed a GB isocitrate dehydrogenase (IDH)-
wildtype with partial methylated MGMT promoter, and 

pulmonary metastasis. At present, the patient is under control 
continuing treatment with chemo and radiotherapy, 6 months 
after the recurrence with a Karnofsky index of 80%.

Figure  3: Chest computed tomography with coronal plane shows 
the tumor mass found in the left lung. e patient did not present 
pulmonary symptoms, it was considered an incidental finding, 
which was later confirmed to be associated with the primary tumor.

Figure  1: (a) T2-weighted axial magnetic resonance imaging 
showing a tumor within the left frontal lobe with vasogenic 
edema causing significant mass effect and midline shift. (b) 8-h 
postoperative tomography.

ba

Figure  2: (a and b) Contrast-enhanced T1-weighted axial and 
sagittal magnetic resonance imaging (MRI) showing extensive 
tumor recurrence within the temporal lobe and deep structures; 
(c) T2-weighted axial MRI; (d) 10-h postoperative tomography 
showing tumor resection area.
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DISCUSSION

GB and GS are high grade malignant gliomas defined by the 
WHO as Grade IV astrocytomas.[1,10] GS is a rare tumor (2% 
within all adult GB) histologically presenting both glial and 
sarcomatous features, defined by the WHO as a variant of 
IDH-wildtype GB characterized by a biphasic tissue pattern 
with alternating areas displaying glial and mesenchymal 
differentiation.[1,16,21]

Both tumors are clinically similar affecting mainly 
50–70-year-old adults, predominantly men. Furthermore, 
both tumors show similarly poor survival outcomes 
(GS 9 months compared to a median 15-month survival for 
other forms of GB)[7,11,18] and are typically treated using the 
same aggressive protocol including maximal safe resection 
with concomitant radiotherapy and chemotherapy.[5,6] 
Despite the notable progress in surgical treatment, chemo, 
and radiotherapy over the last decades, survival has not been 
able to increase in the same proportion.

GS can be divided into primary or secondary forms, with the 
primary form being the most common, while the secondary forms 
arise after recurrence of a classic GB.[6,21] ere is an interesting 

description of secondary forms of GS after chemoradiation of 
primary GB. is association is well known in other forms of 
tumors including meningiomas, gliomas, and fibrosarcomas.[16] 
However, this classification must not be confused with the terms 
primary and secondary to refer to mostly IDH-wildtype versus 
IDH-mutant GB, respectively, the latter of which mostly arise 
from lower-grade astrocytoma precursors.

Extracranial dissemination of both tumors is very rare 
(0.5% of cases); GS has been described as having a greater 
propensity to metastasize, but mechanism behind this 
infrequent condition remains unclear.[4,19] Lung and pleural 
metastases have been estimated to occur in around 60%, 
followed by lymph nodes (50%). Liver and bone metastases 
(vertebrae 70%) are seen in approximately 30%.[3,13-15,17,19] 
e rarity of extraneural metastases may be explained 
by the significant protective mechanisms of the central 
nervous system (CNS) (blood-brain barrier and meninges), 
as well as the immune response outside it. In addition, it is 
hypothesized that the rarity of extraneural metastases may 
be due to the aggressive nature of GB, shortening survival 
before tumor cells could metastasize.[5]

ere are several postulates in the literature to explain 
extraneural dissemination: (1) lymphatic spread through the 
participation of meningeal lymphatics; (2) hematogenous 
spread through the intratumoral vascular network that 
characterizes high-grade gliomas, with invasion of the 
endothelium and connective tissue. e affinity of sarcomatous 
neoplasms to spread through this route corroborates the 
greater potential for metastasis of GS; (3) Dissemination 
through cerebrospinal fluid.[2,4,5,9] is diverse settlement of 
malignant cells in various anatomic locations and types of 
tissues confirms a versatile route for these cells to migrate. e 
tumor in the reported patient could have metastasized through 
multiple possible pathways, including those described above.

At present, GB is still considered one of the most difficult tumors 
to treat. Maximal safe resection is the cornerstone of treatment, 
followed by postoperative radiotherapy plus concomitant 
and adjuvant chemotherapy continues to be the standard 
treatment.[8,20] Extracranial metastasis has no well-established 
treatment. With limited data, we suggest surgical treatment in 
these cases considering the oncological and functional status 
of the patient, and considering the dismal prognosis added by 
distant dissemination. Although these metastases carry a poor 
prognosis, the diagnosis and treatment of such lesions offer 
palliative benefit and may improve patient quality of life.[5]

CONCLUSION

We report an unusual case of secondary GS metastasis. We 
believe that possibly the incidence of extraneural metastases 
may continue to increase, since the pathophysiology of 
this disease (GB) is better understood, added to innovative 

Figure  4: (a and b) During the second surgical intervention, an 
extended frontotemporal approach was performed to obtain a better 
visualization of the tumor and subsequent cranioplasty. (c) After 
resecting the tumor, due to its malignant characteristics and high 
vascularization, bleeding was controlled with hemostatic agents. 
(d) e surgical specimen that after pathological analysis reported 
a glioblastoma.
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surgical techniques aided by neuronavigation, intraoperative 
neuroelectrophysiologic assessment, and the use of fluorescent 
materials, better imaging techniques, and multimodal 
management. Considering the latter whose objective is to 
improve patient survival, we believe that the period in which 
malignant cells can spread and form extracranial metastases 
could increase. When screening should be performed to detect 
metastases in these patients is still not clear, however, we 
believe that attention should be given to the systematic study 
of GB extraneural metastases, especially in those patients 
with a known GB who have survived a significant period 
following their initial diagnosis and present with extraneural 
symptoms with no other explainable cause, or their primary 
tumor recurs following treatment. Timely detection and early 
treatment will improve the general quality of life of patients.

Declaration of patient consent

e authors certify that they have obtained all appropriate 
patient consent.

Financial support and sponsorship

Nil.

Conflicts of interest

ere are no conflicts of interest.

REFERENCES

1. Aldoghachi AF, Aldoghachi AF, Breyne K, Ling KH, Cheah PS. 
Recent advances in the therapeutic strategies of glioblastoma 
multiforme. Neuroscience 2022;491:240-70.

2. Bouwens van der Vlis T, Kros JM, Mustafa DA, van Wijck RT, 
Ackermans L, van Hagen PM, et al. e complement system in 
glioblastoma multiforme. Acta Neuropathol Commun 2018;6:91.

3. Capion T, Hauerberg J, Broholm H, Muhic A. Multiple 
extracranial metastases from primary gliosarcoma in a patient 
with two previous different primary cancers. Case Rep Oncol 
Med 2019;2019:7849616.

4. Choi MG, Lee JH, Lee MS, Suh SJ, Lee YS, Kang DG. Primary 
gliosarcoma with extracranial metastasis. Brain Tumor Res 
Treat 2020;8:53-6.

5. Da Cunha ML, Maldaun MV. Metastasis from glioblastoma 
multiforme: A  meta-analysis. Rev Assoc Med Bras (1992) 
2019;65:424-33.

6. Javadi AE, Tabriz HM, Zandnejadi A. Postoperative extra-
cranial metastasis of glioblastoma: A case report. Iran J Pathol 
2021 Winter;16:90-4.

7. Kanderi T, Gupta V. Glioblastoma multiforme. In: StatPearls. 
Treasure Island, FL: StatPearls Publishing; 2022. Available 
from: https://www.ncbi.nlm.nih.gov/books/NBK558954 [Last 
accessed on 2022 Sep 12].

8. Krivosheya D, Maldaun MV, Prabhu SS. Maximal safe resection 
in glioblastoma: Use of adjuncts. In: Somasundaram K, editor. 
Advances in Biology and Treatment of Glioblastoma: Current 
Cancer Research. Cham: Springer; 2017.

9. Li J, Zhao Y, Tian S, Xu C, Cai Y, Li K, et al. Genetic alteration 
and clonal evolution of primary glioblastoma into secondary 
gliosarcoma. CNS Neurosci er 2021;27:1483-92.

10. Louis DN, Perry A, Wesseling P, Brat DJ, Cree IA, Figarella-Branger D, 
et al. e 2021 WHO classification of tumors of the central nervous 
system: A summary. Neuro Oncol 2021;23:1231-51.

11. Luo M, Yang J, Sun J, Wang F, Chai X. Primary gliosarcoma 
with widespread extracranial metastases-spatiotemporal 
morphological variation. Chin Neurosurg J 2022;8:20.

12. Seo Y, Cho W, Kang D, Cha S. Extraneural metastasis of 
glioblastoma multiforme presenting as an unusual neck mass. 
J Korean Neurosurg Soc 2012;51:147-50.

13. Sibanda Z, Farahani N, Ogbonnaya E, Albanese E. 
Glioblastoma multiforme: A rare case of spinal drop metastasis. 
World Neurosurg 2020;144:24-7.

14. Swinnen J, Gelin G, Fransis S, Vandevenne J, Van Cauter  S. 
Glioblastoma with extracranial parotid, lymph node, and 
pulmonary metastases: A  case report. Radiol Case Rep 
2019;14:1334-47.

15. Türkeş G, Parmaksız E, Kıral N, Doğan C, Sağmen S, Fidan A, 
et al. A rare cause of lung metastasis-glioblastoma multiforme. 
South Clin Ist Euras 2018;29:203-5.

16. Undabeitia J, Castle M, Arrazola M, Pendleton C, Ruiz I, 
Úrculo E. Multiple extraneural metastasis of glioblastoma 
multiforme. An Sist Sanit Navar 2015;38:157-61.

17. Veerwal H, Meena A, Dhingra V. A  case of extracranial 
metastasis of glioblastoma multiforme seen on bone 
scintigraphy. Mol Imaging Radionucl er 2022;31:246-9.

18. Witthayanuwat S, Pesee M, Supaadirek C, Supakalin N, 
amronganantasakul K, Krusun S. Survival analysis of 
glioblastoma multiforme. Asian Pac J Cancer Prev 2018;19:2613-7.

19. Wu W, Klockow J, Zhang M, Lafortune F, Chang E, Jin L, et al. 
Glioblastoma multiforme (GBM): An overview of current therapies 
and mechanisms of resistance. Pharmacol Res 2021;171:105780.

20. Zaki M, Mashouf L, Woodward E, Langat P, Gupta S, Dunn I, 
et al. Genomic landscape of gliosarcoma: Distinguishing 
features and targetable alterations. Sci Rep 2021;11:18009.

21. Zhang W, Cai Y, Wang X, Wang X, Li Y, Han G, et al. Bone 
metastases of glioblastoma: A  case report and review of the 
literature. Front Oncol 2021;11:705455.

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.

How to cite this article: Achi J, Wong Achi X, Veintimilla P, Cueva J. Unusual 
extraneural metastasis of glioblastoma. Surg Neurol Int 2023;14:218.


