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Introduction: The dural tail sign (DTS), which is rarely seen in patients with
glioblastoma multiforme (GBM), is reported here. This sign is generally found
as a manifestation of meningioma due to the reactive changes of the tumor’s
invasion. Case: A 61-year-old Javanese man presented with a gradually
worsening headache two months prior to hospital admission. He also suffered
from paralysis of his right extremities. His complete blood tests and clinical
chemistry were within normal limits. A head CT scan showed a large mass near
the convexity of the brain in the left parietal lobe, along with edema and a shift
of the midline structures to the right. This was confirmed on the TIW1 MR
images with contrast, where DTS was clearly shown. Following surgical
resection and tumor excision, histopathology analysis revealed GBM with
malignant cell infiltration to the dura in the vicinity of the neoplasm.
Conclusion: Here we showed a DTS in GBM as a malignant infiltration marker
into the dura
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INTRODUCTION

Neoplasms of the central nervous system (CNS)
could be sourced from the encephalon and/or the spinal
cord, as well as from the meninges. There are primary
and secondary malignancies in this system, i.e.,
glioblastoma multiforme and meningioma.' It was
reported that in meningioma, one of the
pathognomonic signs observed from magnetic
resonance imaging (MRI) is the dural tail sign. This
sign is reported to have a sensitivity and specificity of
58.6% and 94.02%, respectively, for detecting
meningioma.

Dural tail sign (DTS) is a thickening of the dura
adjacent to an intracranial pathology, generally
associated with convexity meningiomas.?® This flare
sign can be seen on the contrast T1-weighted magnetic
resonance (MR) images, with unclear pathophysiology
and clinical significance.** Even though several
peripherally located intra- and extra-axial lesions
associated with the DTS have been reported, i.e.,
schwannomas, adenoma, adnohypophysistis,
granulomatous disorders, neuromas, lymphomas,
chloromas, chordomas, metastases, cerebral Erdheim-
Chester  disease, syphilitic gumma, cerebral
aspergillosis, and arterial malformations, they are
rarely observed in gliomas. The DTS, however, have
been reported to appear in the T1-enhanced MRI of
Hodgkin Lymphoma in the central nervous system,
prostate and neuroblastoma metastasis, bronchogenic
tumors, papillary adenocarcinoma, and nasopharynx
neoplasma.>*°The DTS appearance in the radiography
of a glioblastoma multiforme case is rare; it is an
intraparenchymal tumor of the central nervous system
and thus has a different tissue origin from DTS. This
calls for caution from every clinician who deals with
DTS, not only to carefully consider the pathology and
anatomy test results and hence the treatment plan, but
also to be more aware that this sign could also be found
in various CNS tumors. As it has been reported, a more
blatant DTS seen in the contrast-enhanced MRI is more
likely to be found in meningiomas than in malignant
tumors.”®

In this paper, we report the DTS finding ina GBM
that is rarely seen. The main objective of this paper is
to report that DTS has not always indicated a
meningioma.® Clinicians should do further evaluation
and probably employ other methods of diagnosis, i.e.,
histopathology, prior to definitive therapy.

CASE

A 61-year-old Javanese male patient presented
with a gradually worsening headache two months prior
to hospital admission. His vital signs were within
normal limits, with a pain scale of 6 out of 10. His
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Glasgow Comma Scale was 4-4-5; he suffered from
bradypsychia. Both of his pupils were isochoric with
normal reflexes. The sensory examination showed
right hemiparesis. He also suffered from paralysis of
his right extremities. There was a declining
physiological reflex on his right side. He had a central
type of right facial palsy and right glossae palsy. His
cardiorespiratory function, complete blood tests, blood
gas analysis, fasting glucose level, electrolytes, and
liver and kidney function tests were within normal
limits.

A head computerized tomography (CT) scan with
contrast revealed a slight enhancing solid mixed cystic-
intraaxial lesion (55 HU) in his left parietal lobe of
4.6x3.5x4.5 cm with wide perifocal edema causing an
approximately 1.5 cm midline shift to the contralateral
side. This was confirmed on the TIW1 MR images
with contrast, where the dural tail sign was clearly
shown in three different planes (Figure 1). From the
MR angiography, the circulus arteriosus was patent;
increased choline/creatinin and choline/N-
acetylaspartate were shown from the MR
spectroscopy; and increased rCBV (relative cerebral
blood volume) was found from his MR perfusion.** **

The patient was diagnosed with malignant
melanoma with glioblastoma multiforme as the
differential diagnosis and then planned for surgery.
Surgical resection followed by tumor excision was
performed while the dural thickening was extirpated
cautiously with IOM (intraoperative
neuromonitoring).'*** The pathological anatomy could
not determine whether it was a grade IV glioblastoma
or a grade Ill anaplastic meningioma (World Health
Organization classification). However, the
histopathology analysis confirmed for GBM NOS (not
otherwise specified, grade 1V WHO), with cellular
infiltration to the dura in the vicinity of the neoplasm,
increased cellular proliferation, and angiogenesis
(Figure 2).** One week after surgery, the patient was
discharged with significant improvement in his general
condition. A cycle of chemotherapy using
temozolomide (150x body surface area) and
radiotherapy combination for 25 times has been done
and will be followed by a control head MRI for further
planning. A routine follow-up has been scheduled to
monitor his signs and symptoms; three weeks post-
surgery, his motor and sensory skills improved
significantly, and the patient can manage daily life with
minimal help (the Karnofsky performance index score
was 90%)."

DISCUSSION

In the current case, the DTS resulted from the
grade IV glioblastoma muliforme invasion into the
dura. Other pathophysiologies of DTS include fibrous
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tissue with proliferation of loose connective tissue,
hypervascularity, or vascular dilatation to extend the
extracellular space.” In the current case, GBM was
established from the histopathology study of the tumor,
which showed GBM extension to the dura, vascular
proliferation, and tissue necrosis. Based on the age and
onset of the signs and symptoms of the current patient,
the potential diagnosis is primary GBM, which is the
more common form than the secondary one
(approximately 95% of all cases).'”** Primary GBM
was especially found among elderly, while secondary
GBM is reported to be more common in younger
patients. In primary GBM, the abberations of the
epidermal growth factor receptor (EGFR) with the
amplification of the mouse-double minute 2 homolog
(MDM2) gene that encodes an inhibitor of the p53
tumor suppressor would lead to the disregulation of the
growth factor-mediated signaling pathways and the
cell cycle. These would then result in the upregulation
of cell proliferation, invasion, angiogenesis, and the
inhibition of the apoptosis pathway.'* ** *°

We observed a dural thickening during surgery,
with some attachment of the tumor to the dura,
although it is not common that gliomas are fertilized
from the arteries of the dura mater. Glioblastoma
multiforme as a grade IV malignancy is seldom
associated with DTS, although it may expand to the
subarachnoid  space or leptomeninges’® In
meningioma, however, the infiltration to the dura
shown as DTS would arise from the arachnoid
meningothelial cells.**°

The DTS resulted in metastases being reported to
occur in approximately 9% of patients with the highest
grade malignancy; and about 5% as a single
representation of intracranial metastases, i.e., breast
cancer, prostat cancer, bronchial adenocarcinoma,
mediastinal adenocarcinoma, nasopharyngeal
carcinoma, and carcinoma of the unknown primary
Site.l'lg' 20

The flare sign found in our patient was determined
to be DTS as it was present on more than three adjacent
5 mm sections through the mass and seen in the axial,
sagittal, and coronal planes. Furthermore, the greatest
thickness was seen close to the tumor and tapering
away from it with more enhancement than the tumor
itself. All these are specific to the DTS. Together with
all of the other examinations, it looks like in this case
the DTS was due to the infiltration of the GBM into the
dura rather than just the tissue reaction.? ?°

In the current study, the patient had undergone
surgery after the diagnosis was upheld. We obtained
the patient's legal guardian's signature on the informed
consent for publication of his case prior to the paper's
submission due to his weak condition post-surgery. His
general health status, however, was improving days
after the operation. Although we have yet to find the
follow-up report due to the absence of the patient's visit

in the follow-up controls, thus, the outcome of this case
could not be reported thoroughly.

CONCLUSION

Here we showed a dural tail sign as a flare sign of
infiltrated dura in the patient with glioblastoma
multiforme.
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Figure 1. The TIW1 MR images of the glioblastoma multiforme of the left parietal lobe with dura tail sign observed in 3
different planes, axial, sagittal and coronal planes (arrows). The contrast MRI showed a greater enhancement of the
DTS compared to the primary tumour as a specification of this flare sign.
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Figure 2. Histopathology sections of the GBM showed (a) malignant invasion to the dura, (b) necrotic area of the tumour
(arrowhead), and (c) vascular proliferation at the affected area (100x of light microscope magnification).
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