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Spinal drop metastasis of Glioblastoma Two Case Reports, Clinicopathological features,

Current Modalities of Evaluation and Treatment with a Review of literature.

BACKGROUND: Glioblastomas (WHO Grade V), are aggressive primary neoplasms of the
central nervous system. Spinal metastasis occurs supposedly in 2 to 5% of patients. This may be
only the tip of iceberg as most succumb to the disease before clinical detection and few

documented cases are reported.

CASE DESCRIPTION: A 45-year-old male presented with history of diplopia and gait
disturbance. MRI revealed a Left Cerebellar space occupying lesion. The histopathology was
consistent with Glioblastoma. He underwent adjuvant chemoradiation. A year later he presented
with seizures, worsening headache, neck stiffness and low back pain. Imaging showed
metastasis to the S1/S2 region of the spinal canal.

A 29-year-old male presented with episodic headaches associated with nausea, vomiting, neck
stiffness and imbalance while walking. CT scan brain showed a hypodense lesion involving the
left midbrain, pons and left middle cerebellar peduncle causing fourth ventricular pressure with
obstructive hydrocephalus. A navigation guided biopsy of the brainstem lesion confirmed the
diagnosis of Glioblastoma WHO Grade IV, IDH 1 (R132 H) and H3K27M negative. IDH gene
sequencing was suggested. He was referred for chemoradiation .During treastment he worsened
neurologically and devel oped axial neck and back pain. Neuraxis screening showed disseminated

leptomeningea spread, which was confirmed on dural biopsy.

CONCLUSION: Spina and durad metastasis should aways be suspected in patients with
Glioblastoma with signs and symptoms not explained by primary lesion. A regular protocol with
post-contrast MRI before and after initial surgery, is mandatory to detect spinal metastasis before
they become clinically apparent thereby improving the prognosis and quality of lifein patients.



Spinal drop metastasis of Glioblastoma - Two Casedports, Clinicopathological
features, Current Modalities of Evaluation and Treament with a Review of

literature.

Authors: Anil Pande (1), Nikitha Rajaraman (2), Sadiya N (3), Sushama Patil
(4),Senguttuvan Pandian (5), Adhithyan R (6), Babu Rajendran (7), Rakesh Jalali (8),
Siddhartha Ghosh (9)

Institution: Institute of Neurosciences, Apollo Speiality Hospitals, Apollo

Proton Cancer Centre, Chennai
Department of Neurosurgery (1,2,9)
Department of Neuroradiology (5,6)
Department of Radiation Oncology (7,8)

Department of Neuropathology (3,4)

Abstract

We present two cases of glioblastoma with leptomgaal metastasis to the spinal
canal that was detected on post-contrast MRI, atearly stage, even before
development of significant clinical deterioratiddoth patients who had infratentorial
glioblastoma(cerebellar and brain stem) develdpeald ache and meningeal signs
post procedure. Contrast enhanced MRI screeningthef neuraxis revealed
leptomeningeal spread. One patient with an inti@dwdular lesion refused excision
biopsy and opted for cyberknife therapy. The secomdtient who underwent

navigation guided biopsy, had a more fulminantichhcourse. 3T MRI screening



with contrast revealed the leptomeningeal gliololast which was confirmed by
biopsy. Both patients had hydrocephalus. Clinicoplaigical features, current
investigation and treatment guidelines followed cair institution are discussed.
Cyberknife, Proton Beam and conventional neurosalgstrategies have been

reviewed.
KEY WORDS

Glioblastoma, leptomeningeal spread, Spinal glistolaa metastasis, Typela nodular
LM, Type 1b diffuse LM, Cyberknife for metastatspinal glioblastoma, Proton

beam therapy for metastatic spinal glioblastoma.
Introduction

Glioblastoma, is the commonest and most aggregsiveary malignancy of the
central nervous system in adiftg his grade IV glioma is seen in age group of 40 to
60 yearS!. The heterogeneity and variability in the outconfethese lesions is
attributed to the histopathological presence ohbeoplastic and stromal céllsThe
outcome of brainstem gliomas, is worse in compaliSbeptomeningeal metastasis
in autopsy studies have been reported to be upb62 with mean survival of 3-4
month$®*. The current standardized treatment involves malxiyet safe, surgical
resection of the tumour with post-operative adjuvememoradiotheraf. Despite
the best possible multimodal treatment, prognasigaor and over 75% of patients
succumb within 18 months of diagnd€iSpinal metastasis that is symptomatic and
macroscopically evident occurs only in about 2 % Bf patient$®. The known
incidence is low because patients succumb to tleeade even before the
manifestation of clinical symptois While the metastasis of glioblastoma to the
spinal cord has been increasingly noted in regeats, there are only few well-
documented cases in the literattlreWith an intention to document this perhaps not
so rare complication of glioblastoma, we preserd tases of glioblastoma who
presented with symptoms of headache and menisggas. One had a nodular type
drop metastasis at S1/S2 level, and the seconddifftise leptomeningeal metastasis
of glioblastoma. The value of early detection tlgloumagnetic resonance imaging

with gadolinium enhancement allowed for an eargdiosis.



These two cases highlight the importance of regolésw-up contrast enhanced MRI
scans of the brain and spine for early detectiora gfossible metastasis before it
becomes clinically significalt for institution of appropriate treatment of the
dissemination which can lead to improvement in posis as well as the quality of
life. Current treatment guidelines followed at mstitution are discussed. Both being
infratentorial lesions is interesting and furtheghiights the indication of spine

imaging in these circumstances.
Case Reports
Case |.

CASE -1 A 45-year-old man underwent a neuronawgaguided left suboccipital
craniotomy and gross total excision of cerebellamdur at another centre.
Histopathological analysis of the tumour showedeHutar neoplasm arranged in
sheets and composed of neoplastic astrocytes vatterate to markedly pleomorphic
vesicular nuclei, few with nucleoli and scant cyagm against a fibrillary
background. Occasional tumour giant cells were .seBrisk mitosis and
microvascular proliferation was noted (Fig-1). Aginosis of Glioblastoma — (WHO
Grade IV) was rendered. Although Immunohistochempisivas suggested for
categorization, the patient refused further work 8fandard adjuvant radiotherapy
(60 Gy/ 10 fractions) was given for 5 days per weekr 6 weeks. Concurrent
chemotherapy with Temozolamide at a dose of 10@aygy/7 days per week from the
first to the last day of the radiotherapy, was afgeen. Following the chemo-
radiation, patient was continued on Temozolamidetfanonths at the dose of 250
mg/day over the first 5 days of every 28-days cytle also received Nimotumab
(200mg) injections every 15 days, over the same&ogeRepeated follow-up MRI
brain scans revealed a stable residual left cdegldebion. 6 months after completion
of the chemoradiation, the residual lesion measirec 1.8x 1.3 cm. On completion
of the 6" cycle of Temozolamide and #Zycle of Nimotumab, there was temporary
intentional interruption of treatment for 2 monthefore he received another 2 cycles

of Temozolamide.

A year later following treatment, patient presenteth seizures, worsening headache,
neck stiffness associated with a new onset of lagklpain. Metastasis to the S1/S2



region of the spinal canal was detected with adtesitumour at primary site, in a

post-gadolinium MRI scan (Fig -2) which was comigd by a PET-CT scan.

He was offered excision biopsy of the spinal lesand follow up of the early
hydrocephalus but he refused surgery. He was esfdéor Cyberknife with a radiation
dose of 35 Gray/10 Fractions for 2 weeks (5 daysweek) for both the residual
lesion and the drop metastasis. Patient was cadinon chemotherapy but

succumbed after 5 months of detection of spingp agnetastasis .

CASE -Il . A young 29-year-old man presented with severeoemsheadaches
associated with nausea and vomiting of one-monthtidun with neck stiffness and
imbalance while walking of 15 days duration. CTrst¢main showed a hypodense
lesion in the brainstem with sparse patchy enhageoéinvolving the left midbrain,
left pons and the left middle cerebellar peduneasing fourth ventricular pressure
with obstructive hydrocephalus.MRI showed significaliffusion restriction and
raised perfusion-suggesting a high-grade lesiog-8i He underwent an Endoscopic
third ventriculostomy followed by a frameless mmtion guided biopsy of the
brainstem lesion. Histopathology showed a glial pf@gm showing diffusely
infiltrating astrocytic cells displaying round teal nuclei showing hyperchromasia in
a fibrillary background(Fig-4a). Occasional mitosfsl—2/10 high power fields along
with focal endothelial proliferation was evidentfF4b). Immunohistochemistry
revealed the tumour to be negative for IDH1(R132kth ATRX showing loss of
expression. p53 failed to exhibit nuclear posigivand H3K27M was negative. Ki67
proliferation index was 5%. A diagnosis of Glioltasa,IDH1(R132H) negative,
H3K27M,WHO Grade IV was made. IDH gene sequenciag suggested. He was
referred for chemoradiation following the tumouraba discussion. He was initially
started with focal conformal radiation by image dgd intensity modulated
radiotherapy with concurrent oral capsule Temozalen{100 mg daily) as per the
standard protocol. While undergoing the therapymwhe had received 19.8 Gy/11
fractions he began to worsen neurologically becgmirowsy and developed axial
neck and back pain. His neuraxis screening showsdemiinated spinal and
intracranial leptomeningeal spread of lesion (Figf3e then underwent a D7-D8
laminectomy and biopsy confirmed the leptomeninggakad (Fig-4c&d). He was



advised intrathecal methotrexate as a salvage pheadong with radiation and

chemotherapy.

Discussion

Glioblastoma is the most common malignant braindunin adult$®Glioblastoma,
recurs locally and spreads along glial tracts (esrgallosum, optic radiation, anterior
commissure ,fornix) or through the CSF dissemamdf®.Earlier literature doubted
and under reported metastasis of glioblastdn@udolph Virchow characterised it in
1863 and in 1928 Davis described metastatic sppéatioblastoma using the older
histological diagnosis of spongioblastoma multifeff}. In 1931, Cairns and Russell
reported that glioblastoma can metastasize alomg cérebrospinal fluid (CSF)
pathways to the spinal cdtd . Saito et al. have reported intracranial metastés be
commoner than spinal dissemination with an incidensf 25% and 8.8%

respectivel{?.

Clinical course of glioblastoma is fulminant witldsmal prognosis despite all
advances in surgery, technology and adjuvant tiy€rap' The reported metastasis in
incidence is 2 to 5%%4 This is probably only the tip of iceberg as lifes after
diagnosis is very shétt®.Erlich et al reported that spinal leptomeningeatastasis
in glioblastoma was common at autdpdyThe rate of detection will increase
significantly as contrast MRI screening of neurdbesomes routine and primary
treatment continues to prolong disease free petibd¥’ The leptomeningeal spread
of medulloblastomas, ependymomas, diffuse pontiiloengs, pilocytic astrocytomas,
brain metastasis, and other systemic malignansieil

recognisef®1" 18192021 horoid plexus carcinomas have a reported 45%
leptomeningeal dissemination at diagnosis and sseciated with a poor progndéfs

. Rare lesions like solitary fibrous tumours andlthoid meningiomas have been
reported to spread via CSF pathwa&'.

Spinal metastases may be a very small undeteetedirgy or large one causing
symptom&?! . These are seldom detected clinically when gistima is seemingly
under contréf!. The average age of patients developing clinicalgnificant



metastasis is 41.2 years, our first case was 4 y#d and the second was 29. In a
study involving 267 glioblastoma patients, Stark at found that only 1.1%
developed spinal drop metastases 5, 8 and 11 ménitbwing craniotom{?® . The
lag between diagnosis of the primary lesion to dgmatic spread ranges from 1
month to 2 yeaf. In our first patient, the delay between initizaghosis and early

symptomatic manifestation of the metastatic lesiwas 12 months.

Three basic types of dissemination are seen 1)g#ffleptomeningeal spread
2)Plaque like deposits due to the invasion of tlireRow -Robin spaces 3)Nodular
formation. Bordignon et al proposed a classifiaatsystem Table -1) of malignant

glioma dissemination based on pathophysiologicathmnisms and MRI patterns of
spreaff”.In this report both cases were leptomeningeal Ty@ase | was type -la

(nodular) and Case Il was Typelb (diffuse).

CLINICOPATHOLOGICAL CORRELATES

Multiple factors predispose to metastasis of gdstoma . Direct cellular extension,
lymphatic, haematogenous and CSF disseminatiopaasibl&'Indirect factor like
immunosuppression due to chemoradiation are ingdsf7&2° Drop metastasis may
develop during surgery or at the time of recurr&hdgirect CSF extension is by
invasion of the basement membrane and the choteiaig’”. The spread to the

third, lateral and fourth ventricles by openingpitthe ventricular system while
resection can cause CSF dissemin&tibrEpendymal fissuring secondary to
hydrocephalus, tumour fragmentation within the Gg&ces and ependymal invasion
are other risk factors for CSF disseminafiriPosterior fossa lesions have a very
high incidence of leptomeningeal spread when coatptry supratentorial
glioblastoma 60% vs 15 to 2086°2Y This was also reported by Salazar and Rubin
who described incidence of hemispheric glioblastamé posterior fossa tumours
metastases as 6% and 60% respecti’eBoth our cases being infratentorial (Case-|
Cerebellar and Case -Il Brainstem) is interestimg) laence spine imaging could be
more indicated in these locations. A study of stgmtorial gliomas in children by

Grabb et al., showed statistically increased inmeeof CSF dissemination with



ventricular entry, multiple resections and malé*$exA ventriculoperitoneal shunt

can cause peritoneal spread.

Genetic signature analysis of glioblastoma has lpreposed for stratification into
different subgroups with prognostic and survivaliaon™?.Glioblastoma with
primitive neuronal components has a high disserntinaate of up to 40934 Perry

et al reported that the primitive component of MSET is emergent within a
secondary glioblastoma which has metaplasia of tunsbem cell/progenitor cell
clone. Anaplasia is represented by N-myc ,C-mycldicgtion. These tumours have
a higher tendency to seed CG¥F Leptomeningeal spreading tendency of
glioblastoma may have other markers too. Onda gtr@bosed that glioblastomas
which were immunohistochemically poorly differem¢id and GFAP negative spread
by CSF dissemination and the GFAP positive onesaspiocall{®’.According to
Arita et al the biological characteristics suitalide leptomeningeal spread seen in
14% of tumours was acquired and the disseminagedne on immunohistochemistry
expressed less GFAPKatsuoshi et &‘postulated that an increase of MIB-
llabelling index from 1% - 13%led to CSF dissenioratin their patient with a
fibrous tumor. Buhl et al hypothesized extensiwendur cell perivascular cuffing in
two patients with multifocal glioblastoma with splrdrop metastasis to be the cause
of widespread disseminatidfl.Hsu et al reported an intramedullary T11-L1
metastasis from a supratentorial glioblastoma Wwhid progressed to a gliosarcoma.
Gliosarcomas are known to metastasize but the rsgeiti that case occurred prior to

transformatiok®.

The CSF dissemination of the glioblastoma can odouall regions of the spine,

spinal cord, nerve roots and leptomenifjéd&>°**The commonest sites of spinal
metastasis are at the lower thoracic, upper lurabdrlumbosacral regions including
cauda equina and thecal sac due to the gFavity Systemic metastasis outside the
central nervous system may occur to the scalpt,qraranasal sinus, cervical lymph
nodes, vertebral body, liver, spleen and peritonelime spinal cord is an uncommon

site of metastadfd.

The clinical diagnosis is possible with awarenasgossibility of metastases, careful

[&,7,9,25,28

neurological examination and a postcontrast nesrggreenin There are

two different patterns of clinical presentation:) (&arly (metastasis at



diagnosidf*#**! and (b) Late (Initial local Glioblastoma with subsent
metastasi&y® . Our first case presented after an year ande¢hensl case had early
metastasis. General signs of leptomeningeal smeatieadaches, nausea, vomiting,
diplopia, cerebellar dysfunction, back pain andiegknesd.The lack of early signs
of spinal metastasis as seen in both our casetriisuged to the infiltration rather
than destruction of nerve roots by tumour cBfs Clinically axial back pain, neck
pain and interscapular pain with radiculopathy, logathy are seen. Progressive
paraparesis or quadriparesis, bowel, bladder anguake dysfunction can

(394248471 presentation may be acute or progre&¥if@ . Acute onset of

occu
weakness may occur due to vertebral collapse afteetastatic spredi . Metastasis
could be intramedullary or extramedullary, althouginamedullary metastasis is less
commort®. Symptomatic metastases are usually detected aftag following the
treatment rather than at the diagnosis of the pgimaith the median occurrence

being 14.1 montt&°!

Patients may have specific symptoms of primariptesg. diagnostic dyspraxia due
to posterior corpus callosal glioblastoma with s involvement and multiple
nerve root involvement due to leptomeningeal spfdad The other presentations
have been, radicular p&ifl, acute tetraplegia, cardiac arf&§tSAH®®, high lumbar
disc herniation like symptoriid, vertebral collapse with

quadriparest&” intramedullary deposf¥!, epiduraf” and extracranial metastasis
[48,49]

Vertosick in a clinical review of 11 patients refgat metastasis was more common in
younger age group and in patients with extendedivall®. Paediatric cases have a
more aggressive couf§e**IKanai et al reported fulminant progression of icth
and radiological primary and spinal metastasis whih latter having a more rapid
growth in a 4 year old gfff? .

In a meta-analyses of 35 reported cases, Shahiddlfand 10 months median time
from primary lesion and 3 months from spinal metsistto deafff’.Patients who had
only a biopsy, had a shorter time to develop spimetiastasis like seen in our second
case. The time interval of 14.1 months was sedwdsn initial diagnosis and

discovery of metastatic spread. Overall survivas fiea only 2.8 montH&”.



Lumbar puncture and subsequent CSF cytology isveoy sensitive in detecting
spinal dissemination. False negative is seen in 1gfpatients even after 3
consecutive samplés A high specificity of (> 95%) has been reported With less
than 50% sensitivify’. CSF flow cytometry and testing for matrix
metalloproteinases, cathepsins, chemokines CXCIA_I& and VEGF levels may
have a rol&®.(CT) myelography used commonly in pre MRI era nbayrequired
rarely in cases where MRI cannot be done . CT rhaywsionspecific cord thickening
in the cervical and thoracic region and nodulaoitynerve roots and thecal sac at the
lumbar regioff®>4.Spinal screening MRI with contrast enhancementrbpiaced the
CT myelography. Initial reports established thesrof the MRI in the detection of
metastatic seedili?g%].ln a large cohort of patients with leptomeningsptead of
malignancy MRI has demonstrated more sensitivigntihhe gold standard CSF
cytology”).Currently, based upon our experience for all déistoma at the posterior
fossa and those at the supratentorial region wtendymal spread, gadolinium
contrast enhanced fat saturated T1 weighted sh¢gither thin 2D or 3D) spine
imaging is recommended. Pre contrast fat satursagidtal T1 weighted sequences
and sagittal fat saturated T2-weighted sequendds axial contrast images at regions
of interest, can be added to the protocol.Recomaterts have not been validated
but post contrast sagittal Volumetric 3D T1 imagwwgh isotropic 1 mm voxels,
which will permit reformatting in all three 3 plagidas probably the best sequence to
identify leptomeningeal metastdsf€’.Sagittal T1 post-contrast MRI screening was
the imaging modality that managed to identify thetastatic lesions in our patients.
Diffuse leptomeningeal enhancement can rarely heathby venous stasis secondary
to hydrocephalus and infectious calféeMRI findings may be detected in only
50%( 70-80%) of patients with neoplastic meningisrial follow up MRI every 3-6
months and other modalities of investigation mayespiire¢?®.Gururangan et al in a
series of diffuse pontine gliomas demonstratedueeof MR spectroscopy and FDG-
PET in evaluation of neuraxis metast&&ihamberlain et al proposed a three
element consensus for response assessment in nealogy RANO workup group
which includes a standardised neurological exan@ng@SF cytology, flow
cytometry and radiographic evaluation.MR spectrpgc®R perfusion and PET use
is undefine®®. In current practice, leptomeningeal spread isrofhade without CSF

analysis, using MRI contrast imaging and is regmbrto have a sensitivity and



specificity of approximately 75%, while CSF analysat first instance have

sensitivity of only 55%.

Both our cases were diagnosed by MRI post contrastaxis screening and were
offered surgery for histological confirmation. Cdsgas asymptomatic of his nodular
leptomeningeal spread and PET showed both theresme and spinal deposit. He
opted for direct cyberknife treatment. Case-Il umat a laminectomy and biopsy

confirmation of the leptomeningeal spread.

The possibility of neuraxis dissemination and itevention and treatment is well
established in CNS tumours like medulloblastomapendymomas, pilocytic
astrocytomas, brain metastasis and diffuse pogfineas!®!"81920215jigblastoma
treatment is currently after the guidelines by $tep al and includes maximal safe
surgical excision followed by radiotherapy and adjut chemotherapy. Treatment
options for glioblastoma metastasis are undefined palliative [2>:4%:5259.60.61.62]
Surgery ,chemotherapy, radiation and combinaticrajhies are used in tackling
neuraxis metastasi&® .Surgical decompression may be used for large staia
deposits, progressive myelopathy, radiculopathy atsb for cytoreduction and
biopsy*****?Pathological spine fracture causing instability etopathy  or
radiculopathy will require instrumented fusion, dbcradiotherapy and adjuvant
therapy*®.Due to the diffuse nature of the metastasis, syrgeher than for
histopathological confirmation may not always bdidgated*. Hamilton et al in a
intramedullary thoracic metastasis could documepitomeningeal spread by staining
the arachnoid biopsied for GFEB.For those not amenable to surgery, radiotherapy
(with a total dose of 25 to 40 Gy), intravenoustrathecal chemotherapy,
corticosteroids and pain medication have been usgdavenous or intrathecal
chemotherapy is less common. Atalakis et al.indicghat preventive CSF
dissemination protocols should be adopted in ghstoma initial management. They
have suggested stereotactic biopsy with cranialliation and delayed resection as
well as the use of intrathecal radiolabelled moooal antibody as appropriate
option$*? . Radiotherapy of the craniospinal axis has aksentproposét’. External
beam radiotherapy (EBRT) is the commonest choicenadality for palliation. This
helps relieve pain but does not improve any negiod deficits. Once there is a

leptomeningeal spread including spinal deposits,ititent is palliative and hence a



few fractions of high-precision radiation such adivered by cyber knife is a
reasonable one. Most of the guidelines are flexiblthis regard and leave the final
decision at the discretion of the treating physicianaging with clear cut evidence of
a spinal deposit even without any definite histatab confirmation is also well
accepted. Our first patient was given Cyberkniéatment. A study by Lipani et al.,
found that Cyberknife stereotactic radiosurgery &ygofractionated radiotherapy
compared favourably to historic data using focateixal beam radiation therapy ,
although they cautioned that larger scaled analysese needed to prove the
effectivenes§® . Proton beam therapy confers even more preciimhfall off the
doses rapidly with significant preservation of natrtissues. Charged ions can tailor
precise tumour targeting without spill over andsthtan be combined with
temozolomide and Bevacizuni¥h However in a palliative situation, it is probably
not indicated and employed in view of the resourageslved (both complex
planning/delivery as well as logistics). It maydmnsidered though in a re-irradiation
setting or if we have to deliver craniospinal iiedggbn (CSI), where it is
unequivocally superior dosimetrically to any convemal photon technique. Proton
of-course is the treatment of choice in any CShsas in medulloblastomas, germ
cell tumours or sometimes in ependymomas. Temozd®rman oral second
generation alkylating agent is well tolerated amas lbeen proved to increase
progression free survival rates in patients witlolgastom&®® .Nandipati et &°
demonstrated sustained radiological and clinicgiromement by temozolamide in
leptomeningeal  metastasis of glioblastoma . Bewswab, is a humanised
monoclonal antibody that inhibits VEGF and reduttes CSF VEGF levels. The
drug is reported to act by normalising tumour véetsation and also improving the
penetration of temozolamide into CSF. It has beseduwith advantage with
temozolamide in leptomeningeal metastasis of gistom&”®® Fiorentino et al., did
not show any durable improvement on adding bevawaufor intramedullary and
leptomeningeal metastatic glioblastdfia

Currently, patients who receive treatment are thogeesented with clinically
significant signs and symptoms and radiologicaldemce. In our patients, we
managed to identify the lesion before significamhptoms appeared. This then raises
the question of whether a routine contrast MResomg should be carried out for

spinal metastasis and whether subsequent early gaament would be beneficial.



While early treatment may prevent progression sédse, in literature there is lack of
evidence on potential benefit weighted against ploeential morbidity of the
treatmerit’. Probably in some variants of glioblastoma withrareased proclivity to
metastasize along CSF pathways aggressive managest@tegies including
platinum based chemotherapy may be tH&tinfortunately, the prognosis for spinal
glioblastoma metastasis is dismal and the outcasnfatal®®®*®!! Survival from
diagnosis to death ranges from 2 to 20 months(nwdah to 3 months) oni{?!.
Younger patients with spinal metastasis of gliololas have been reported to have
marginally better outcomé¥. Liu et al. found that younger age, coexistence of
primary tumor, early metastasis, glioma leptomeaaigeeding and the nodal sub-
type on MRI were poor prognostic factofs Biswas et al reported a dismal
prognosis in a 7 year old child with giant cell @liastoma with spinal and
leptomeningeal metasta$f The increasing frequency of diagnosis is attribletao
better and more sensitive imaging (3T MRI). Largembers of Glioblastoma
survivors today are due to the surgical and tedugichl advances like5-ALA,
fluorescein guided resections, awake-craniotomyyraphysiological monitoring,
intraoperative MRI, per-operative ultrasound arettdr adjuvant therapy. It is
reasonable to believe that with increasing surviaggs of the glioblastoma patients,

late-onset metastasis will be diagnosed with gréegquencif>°.

Conclusion

These two case reports are being published to aser@ur clinical suspicion and

therapeutic effectiveness by an early detectiond @meatment, thereby improving

patient outcomes in this dismal disease. Spinalastasis, a possible delayed
complication of glioblastoma is on the increase tlueontinued advancements in
treatment of primary intracranial lesions, bettervs/al rates, knowledge of this

entity, early and precise diagndéis*°® There is a significant unmet need for the
evaluation, treatment and improving the dismal oesp of leptomeningeal

metastasi’.Prevention as well as treatment of spinal metstas intracranial

glioblastoma requires heightened clinical and radjical scrutin{®.In every patient



with a history of intracranial glioblastoma presegtwith signs and symptoms that
are not explained by the primary lesion, spinal dachl metastasis should always be
suspected. This may mandate a CSF evaluation, MRfrast screening of neuraxis
and dural or lesion biopsy and resection as requikeregular protocol of imaging
with post-contrast MRI both before and after inigargery, should be undertaken to
identify spinal metastasis even before they becai@cally apparent. Earlier
diagnosis of dissemination picked up by periodistgmperative contrast MRIs at
regular intervals can lead to improvements in posggas well as quality of life in

patient§5,56,66,69,68,7l]
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Table.1

Instituto de Neurologia de Curitiba Classification.
TYPE -1 LEPTOMENINGEAL
Type -1la Nodular
Type -1b. Diffuse
TYPE-11 SUBEPENDY MAL
TYPE-111 SATELLITE

TYPE -1V MIXED (Combination of two or more types)

Bordignon KC, Neto MC, Ramina R, de Meneses MS, Zazula AD, de Almeida LG. Patterns
of neuraxis dissemination of gliomas. suggestion of a classification based on magnetic
resonance imaging findings. Surg Neurol. 2006; 65(5):472-477.
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LEGENDS

FIG-1.(CASE-1) Microphotograph showing a cellular glial neoplasm arranged in sheets and showing
neoplastic astrocytes with moderately pleomorphic vesicular nuclei, prominent nucleoli arranged in
sheets in a fibrillary background. Foci of mitosis (depicted by an arrow) and endothelial proliferation

is noted (inset) [H&E 40x]

FIG-2.(CASE-1) Post contrast T1 fat suppressed sequence of brain shows a nodular enhancing lesion
in left cerebellum, consistent with residual tumor (A and B, arrows). Post contrast T1 fat suppressed
image of lumbo-sacral spine shows enhancing nodular lesion in sacral spinal canal at S1/2 level (C,

arrow), suggesting drop metastasis.

FIG-3.(CASE-2)

In MRI brain of this patient, a diffuse T2 FLAIR hyper intense lesion was seen at the mid brain,
extending to pons and thalamus, with aqueduct narrowing and obstructive hydrocephalus. T2 FLAIR
hypo intense biopsy site was seen (A, arrow). An area of contrast enhancement (B, arrow) and
restricted diffusion (C, arrow) seen at the lateral aspect of the lesion. On post contrast spine
screening, diffuse leptomeningeal contrast enhancement (D-cervical, E-dorsal, F- lumbosacral
regions) seen suggesting drop metastasis.

FIG-4 (HISTOPATHOLOGY)

a: Microphotograph of the brain stem lesion showing a high grade glial neoplasm of astrocytic
lineage with increased cellularity and showing marked anisonucleosis with hyperchromasia in a
fibrillary background (H&E 40x)

b: Photomicrograph of the brain stem lesion showing atypical mitosis (depicted by an arrow) and
inset showing endothelial proliferation (H&E 20X)

¢: Microphotograph of the dural biopsy showing leptomeninges with infiltration by tumor (H&E 10X)

d: Photomicrograph of the dural biopsy with a high grade hypercellular astrocytic neoplasm with
endothelial proliferation (H&E 20X)



ABBREVIATION LIST
MRI : Magnetic Resonance Imaging
3T : 3Teda
CT : Computerized Tomography
LM : Leptomeningea
WHO : World Health Organization
PET - CT : Positron Emission Tomography and Computerized Tomography
Gy : Gray
ETV : Endoscopic Third Ventriculostomy
IHC : Immunohistochemistry
IDH : Isocitrate Dehydrogenase
ATRX : AlphaThalassemia Retardation X
GFAP : Glia Fibrillary Acidic Protein
PNET : Primitive Neuroectodermal tumor
SAH : Subrachnoid haemorrhage
VGEF : Vascular endothelial growth factor.

CSF : Cerébrospind fluid
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