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High grade glioma recurrence presenting as extensive
tumor thrombus and simultaneous pulmonary metastasis
revealed on "F-FDG PET/CT

Abstract

Extensive tumorthrombus and simultaneous pulmonary metastasisin glioma patient is rare. Herein, we reported a 45-year-old woman with extensive
tumor thrombus in sagittal sinus and sigmoid sinus with obvious enhancement on magnetic resonance imaging (MRI). Fluorine-18-fluorodeoxyglu-
cose ("“F-FDG) positron emission tomography/computed tomography (PET/CT) showed extensive tumor thrombus in sagittal sinus, sigmoid sinus
and internal jugular vein, and simultaneous left hilar ymph node and pulmonary metastasis. Our case demonstrated the value of "“F-FDG PET/CT for
correctly identifying tumor thrombus, detecting extent of tumor thrombus and distant metastasisin high grade glioma patients.
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Figure 1. Axial enhanced MRI of extensive tumor thrombus lesion and left frontal lobe postoperative changes. Enhanced MRIimaging showed tumor thrombus in sagit-
tal sinus (A, short arrow), sigmoid sinus (B, short arrow) with obvious enhancement and low signal without enhancement in the left frontal lobe, considering as post-
operative changes (A, long arrow).

A 45-year-old woman underwent tumorectomy in the left frontal lobe one year ago.The postoperative pathology supported
high grade glioma. She underwent radiotherapy and chemotherapy after surgery. Six months later, she went to our hospital
again because of persistent headache. All the laboratory examination results were normal. Magnetic resonance imaging
(Figure 1) examination showed extensive tumor thrombus in sagittal sinus (A, short arrow) and sigmoid sinus (B, short arrow)
with obvious enhancement after injection of contrast. The left frontal lobe had low signal without enhancement, consistent
with postoperative changes (A, long arrow).
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Figure 2. Fluorine-18-FDG PET/CT imaging of extensive tumor thrombus and hilar lymph node and pulmonary metastasis lesion. Maximum intensity projection (MIP)
(Along blue arrow), axial and sagittal PET imaging (B, E, H), CT imaging in brain window (C, F) and soft tissue window (1), PET/CT fusion imaging (D, G, J) revealed
extensive tumor thrombus in the sinus, sigmoid sinus and right internal jugular vein with increased “F-FDG uptake. MIP image (A, black long arrow and white short
arrow) and axial PET (K), CTimaging in lung window (L), fusion image (M) showed several nodules in the left hilum and left pulmonary with increased “F-FDG uptake.
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For the sake of excluding distant metastasis, "F-FDG PET/CT examination was performed. Maximum intensity projection
image (A) showed linear *F-FDG uptake in the right neck area and several focal "F-FDG uptake in the left chest area. Axial PET (B,
E), CT (C, F), fusion image (D, G) indicated intensive "°F-FDG uptake in the sagittal sinus and sigmoid sinus with maximum stan-
dardized uptake value (SUVmax) of 26.41, corresponding to the lesion on MRI. Surprisingly, diffuse "“F-FDG uptake in the right in-
ternal jugular vein with SUVmax of 10.43 was observed on the MIP image (A, long blue arrow) and sagittal PET (H), CT (1), fusion
image (J), consistent with extensive tumor thrombus formation. Maximum intensity projection image (A, black long arrow and
white short arrow) and axial PET (K), CT (L), fusion image (M) showed intense “F-FDG uptake (SUVmax 10.66) in the region of the
left hilum and the left lung, consistent with left hilar lymph node and lung metastasis. Eventually, the patient underwent left hilar
lymph node and pulmonary nodule biopsy. The pathology supported metastasis from high grade glioma.

High-grade glioma (HGG) is the most common primary intracranial tumor with poor prognosis in adults [1].Extracranial me-
tastasis of high-grade gliomas is rare and usually occurs in patients with advanced disease, accounting for less than 0.5% of cases
[2]. The most common site of extracranial metastasis is the spinal canal, followed by the spine, lung, liver and lymph nodes [3-7].
Patients with high-grade gliomas are at high risk of venous thrombosis during perioperative or postoperative period [8, 9]. How-
ever, extensive tumor thrombus involving sagittal sinus, sigmoid sinus and internal jugular vein is very rare. The thrombosis of
malignant tumor may be manifested as venous thromboembolism or tumor thrombosis [10]. Therefore, it is very important to
correctly distinguish tumor thrombus and assess the extent of thrombus. It is reported that SUVmax and “F-FDG uptake pat-
terns help to distinguish venous thromboembolism from tumor thrombus in patients with malignant tumor [10,11]. Different
tracers have been used to evaluate glioma grade or recurrence [12-14]. A meta-analysis by Katsanos et al. (2019) showed that
specificity of "°F-FDG PET was significantly greater than "'C-methionine, and "F-fluoroethyltyrosine (89%, 55%, and 57%, respec-
tively; P=0.002) [15]. On the other hand, tumor dedifferentiation, destruction of blood-brain anatomical barrier and changes of
tumor suppressor genes will increase the risk of extracranial metastasis [16]. Cerebrospinal fluid, blood and lymphatic system are
the main ways of extracranial metastasis, which has no clear correlation with surgical intervention [3,17-19]. In our case, this pati-
ent had extensive tumor thrombus formation extending to extracranial sites through the internal jugular vein. This may be the
reason for hilum lymph nodes and pulmonary metastasis.

In conclusion, extensive tumor thrombus involving sagittal sinus, sigmoid sinus, internal jugular vein and lung metastasisis
very rare. It is very important to distinguish thrombus from tumor thrombus and to determine the tumor metastasis. Our case
demonstrated the value of “F-FDG PET/CT for correctly identifying tumor thrombus, detecting the extent of tumor thrombus
and distant metastasis and provided a manifestation pattern of extracranial metastasis in high grade glioma patients.

The authors declare that they have no conflicts of interest.

Source offunding:
The research was supported by the “1.3.5 Project for Disciplines of Excellence, West China Hospital, Sichuan University (ZYGD18016).”

Bibliography

1. Sim HW, Morgan ER, Mason WP. Contemporary management of high-grade gliomas. CNS Oncol2018;7(1): 51-65.

2. Pasquier B, Pasquier D, N'Golet A et al. Extraneural metastases of astrocytomas and glioblastomas: clinicopathological study of two cases and review of li-
terature. Cancer-Am Cancer Soc 1980; 45: 112-25.

3. SunQ XuR, XuH etal. Extracranial metastases of high-grade glioma: the clinical characteristics and mechanism. World J Surg Oncol 2017;15:181.

4. Kay MD, Pariury HE, Perry A et al. Extracranial Metastases From Glioblastoma With Primitive Neuronal Components on "F-FDG PET/CT. Clin Nucl Med 2020;
45:e162-e164.

5. LiZG,Mu HY.Extracranial bone metastases from recurrent anaplastic astrocytoma on "“F-FDG PET/CT: A case report a care-compliant article. Medicine (Bal-
timore) 2017;96:e7123.

6. LiZG,ZhengMY,Zhao Q etal. Solitary vertebral metastatic glioblastoma in the absence of primary brain tumor relapse: a case report and literature review.
BmcMed Imaging 2020; 20: 89.

7. Unterrainer M, Ruf V, Cyran CC et al. Identification of Distant Metastases From Recurrent Gliosarcoma Using Whole-Body "F-FDG PET/CT. Clin Nucl Med
2019;44:923-4.

8. TaillibertS,Taillandier L,Le Rhun E.Venous thrombosis in patients with high-grade glioma. Curr Opin Oncol 2015; 27:516-21.

9. Czap AL, Becker A,Wen PY.Thrombotic Complications in Gliomas. Semin Thromb Hemost 2019; 45:326-33.

10. RavinaM, Hess S, Chauhan MS et al. Tumor thrombus: ancillary findings on "F-FDG PET/CT in an oncologic population. Clin Nucl Med 2014; 39(9): 767-71.

11. LeeEY,Khong PL.The value of “F-FDG PET/contrast-enhanced CT in detection of tumor thrombus. Clin Nucl Med 2013; 38(2): e60-€65.

12. MarafiF, Sasikumar A, Fathallah W et al. *F-PSMA 1007 Brain PET/CT Imaging in Glioma Recurrence. Clin Nucl Med 2020; 45: e61-€62.

13. Jena A, Taneja S, Khan AA et al. Recurrent Glioma: Does Qualitative Simultaneous "F-DOPA PET/mp-MRI Improve Diagnostic Workup? An Initial Experi-
ence. Clin Nucl Med 2021;46:703-9.

14. Bogsrud TV, Londalen A, Brandal P et al. F-Fluciclovine PET/CT in Suspected Residual or Recurrent High-Grade Glioma. Clin Nucl Med 2019; 44:605-11.

15. Katsanos AH, Alexiou GA, Fotopoulos AD et al. Performance of *F-FDG, ""C-Methionine, and *F-FET PET for Glioma Grading: A Meta-analysis.Clin Nucl Med
2019;44:864-9.

16. Noch EK, Sait SF, Farooq S, Trippett TM et al. A case series of extraneural metastatic glioblastoma at Memorial Sloan Kettering Cancer Center. Neurooncol
Pract2021;8(3):325-36.

17. Frank S, Kuhn SA, Brodhun M et al. Metastatic glioblastoma cells use common pathways via blood and lymphatic vessels. Neurol Neurochir Pol 2009; 43: 183-
90.

18. Hulbanni S, Goodman PA. Glioblastoma multiforme with extraneural metastases in the absence of previous surgery. Cancer 1976;37(3): 1577-83.

19. Lun M, Lok E, Gautam S et al. The natural history of extracranial metastasis from glioblastoma multiforme. J Neurooncol 2011; 105(2): 261-73.

www.nuclmed.gr Hellenic Journal of Nuclear Medicine * September-December 2022



Images

Hangyu Xie MM, Liu Xiao MD, Lin Li MD
West China Hospital of Sichuan University
Hangyu Xie and Liu Xiao contributed equally to this work and should be considered co-first authors.

Corresponding author: Lin Li, MD, Department of Nuclear Medicine, West China Hospital of Sichuan University, No. 37, Guoxue Alley, 610041
Chengdu, Sichuan Province, China. E-mail: lilinhuaxi@sina.com.

Hellenic Journal of Nuclear Medicine * September-December 2022 www.nuclmed.gr



	Page 1
	Page 2
	Page 3

