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ABSTRACT

Introduction. Glioblastoma multiforme is the most fre-
quent primary tumor in the brain. Despite improvements
in its surgical, chemotherapy and radiotherapy treatment,
prognosis remains poor. Extracranial metastases of glio-
blastoma are a rare complication in this disease. Its ap-
pearance has been described in lung, liver, bone or lymph
nodes.

Case report. We describe the case of a 20 year-old pa-
tient who complained of a subacute-onset headache. In
the MRI an enhancing right temporal lesion was detected
suggesting a high grade glioma as first diagnosis. Sur-
gery was performed, obtaining a gross total resection of
the lesion. Our patient underwent adjuvant radiotherapy
and chemotherapy treatment, according to our hospital’s
protocol. Five months after initial surgery our patient
complained of chest pain and a hacking cough. A thoracic-
abdominal-pelvic CT scan was obtained, which showed
bilateral lung infiltrates with pleural effusion, a pancreatic
nodule and several vertebral lytic lesions. The lung lesions
were biopsied. The pathologic diagnosis was metastatic
glioblastoma multiforme. The patient died eight months
after initial diagnosis.

Conclusion. Extracranial metastases of glioblastoma re-
main a rare event although its incidence is increasing,
probably due to the improvement in survival among these
patients and better imaging techniques. The mechanisms
for extracranial dissemination of glioblastoma are not en-
tirely known, as several theories exist in this regard. Phy-
sicians must be aware of this complication and keep it in
mind as a differential diagnosis to improve the quality of
life of our patients.
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RESUMEN

Fundamento. Los glioblastomas multiformes son los tu-
mores cerebrales primarios mas frecuentes. A pesar de los
avances en su tratamiento quirtrgico, quimioterapico y ra-
dioterapico su pronoéstico sigue siendo pobre. Las metés-
tasis extracraneales de glioblastoma multiforme suponen
una rara complicacion dentro del curso de la enfermedad
y ha sido descrita su aparicion en distintas localizaciones
como pulmoén, higado, hueso o ganglios linfaticos.

Caso clinico. Presentamos el caso de una paciente de 20
anos que consulté por un cuadro de evolucién subaguda.
Se obtuvo una RMN cerebral que demostr6 la presencia de
una lesién temporal derecha, que sugeria un glioma de alto
grado como primera posibilidad diagnoéstica. Se intervino
a la paciente, realizando una reseccién macroscépicamen-
te completa de la lesion. Se administrd tratamiento radio-
terapico y quimioterapico adyuvante, de acuerdo con el
protocolo de nuestro centro. Cinco meses después de la
cirugia la paciente consulté por dolor torécio y tos seca.
Se realiz6 un TAC toraco-abdomino-pélvico, que mostro
la presencia de infiltrados pulmonares bilaterales con de-
rrame pleural asociado, un nédulo pancreético y varias le-
siones vertebrales liticas. Las lesiones pulmonares fueron
biopsiadas. El diagndstico anatomopatoldgico fue de me-
tastasis de glioblastoma multiforme. La paciente fallecio
ocho meses después del diagndstico inicial

Conclusiones. Las metastasis extracraneales de glioblas-
toma multiforme son un suceso poco frecuente, aunque su
incidencia estd aumentando en posible relacion con el au-
mento de la supervivencia de nuestros pacientes. La apa-
ricién de esta complicacién se asocia a un estado terminal
de la enfermedad. A pesar de su baja frecuencia se debe
mantener un alto nivel de sospecha en su diagndstico para
poder mejorar la calidad de vida de estos pacientes.

—

. Neurosurgery Department. Donostia University Hos-
pital. San Sebastian, Spain

. Surgery Department. University of the Basque Coun-
try Medical School. San Sebastian, Spain

. Neurosurgery Department. Thomas Jefferson Univer-
sity Hospitals. Philadelphia (PA), USA

. Pathology Department. Donostia University Hospital.
San Sebastian, Spain

N

w

N

Recepcion: 9 de noviembre de 2014
Aceptacion provisional: 7 de enero de 2015
Aceptacion definitiva: 7 de enero de 2015

An. Sist. Sanit. Navar. 2015, Vol. 38, N° 1, enero-abril

Corresponding author

J. Undabeitia

Servicio de Neurocirugia

Hospital Universitario Donostia

C/ Dr. Beguiristain 117

20080 San Sebastian

Gipuzkoa

Email: joseundabeitia@hotmail.com

Authors declare no conflict on interests
Funding: n/a

157



J. Undabeitia y otros

INTRODUCTION

Glioblastoma multiforme (GBM) re-
mains the most frequent primary tumor of
the central nervous system (CNS) in adults,
and accounts for 17.1% of all CNS tumors'.
Despite advances in operative and adju-
vant therapies, the prognosis remains dis-
mal, with a survival rate of less than 12%
within two years after initial diagnosis'.

While GBM are notable for local inva-
sion and recurrence, extracranial metasta-
ses are a rare event. It is hypothesized that
this may be due to the protective blood
brain barrier and the absence of lymphatic
vessels. The incidence of GBM extracranial
metastases has increased over time, from
0.44% in 1969, to 2% at present® Distant
metastases are often diagnosed concurrent
with intracranial tumor progression, and
may follow an intracranial operation, such
as craniotomy, sterotactic biopsy, or shunt

placement. Dissemination of GBM tumor
cells may be enabled by operative manip-
ulations, which increase the disruption of
the blood brain barrier, and allow tumor
cells to enter systemic circulation and
track along the operative corridor. Howev-
er, there are case reports of GBM metasta-
ses occurring in the absence of operative
intervention 3.

GBM metastatic lesions are most com-
monly found in the lungs, pleura, lymph
nodes, liver, and bone*.

CASE REPORT

The patient, a 20 year-old female with no
significant previous medical or surgical history,
presented with subacute onset frontal headache
and occasional vomiting. Neurological examina-
tion was entirely normal. An MRI of the brain was
obtained, which showed an enhancing right tem-
poral lesion (Figs. 1a,1b,1c).

Figure 1. Axial (a), sagittal (b) and coronal (c) contrast enhanced T1 brain MRI.

Ten days after diagnosis, a craniotomy was
performed. After the bone flap was removed
a tumor-infiltrated dura mater was exposed.
During the procedure an incidental opening of
the transverse sinus occurred, which was suc-
cessfully repaired. A gross total resection was
achieved. Post-operatively, no neurological defi-
cits were detected. 48 hours after surgery a new
brain MRI was obtained, which demonstrated
total resection of the lesion. The final patholo-
gy report was GBM (WHO grade V). The patient
was discharged without any complications on
the eighth post-operative day. She received adju-
vant radiotherapy and chemotherapy treatment
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(60Gy, Temozolomide 75 mg/m2 per day) over
a three-month period. No side effects were ob-
served during this treatment.

Approximately one month after completing
her radiotherapy and five months after surgery,
the patient complained of chest pain and dry,
hacking cough. The chest X-ray showed bilateral
lung infiltrates (Fig. 2a). An infectious disease in
an inmunocompromised patient was suspected
and antibiotic treatment was initiated, with no
clinical improvement. At this point a thoracic
abdominal pelvic CT scan was performed, which
showed the previously described infiltrates with
pleural effusion, a pancreatic nodule and several

An. Sist. Sanit. Navar. 2015, Vol. 38, N° 1, enero-abril



MULTIPLE EXTRANEURAL METASTASIS OF GLIOBLASTOMA MULTIFORME

Figure 2a: Posterior-anterior torax X-ray showing bilateral diffuse lung infiltrates. 2b, 2c and 2d Thora-
cic abdominal pelvic ct scan showing pleural effusion (b), a pancreatic nodule (c, arrow) and a vertebral
lytic lesion (d, arrow).

vertebral lytic lesions (Figs. 2b,2c,2d). The pul-
monary infiltrates were biopsied. The pathology
report informed of a metastatic glioblastoma.
Second line treatment with irinotecan (CPT-11)
and bevacizumab was started. Our patient pro-
gressively deteriorated and, despite optimal
medical management, she died with an overall
survival of eight months from the time of diag-
nosis.

DISCUSSION

Strict criteria for diagnosing extraneu-
ral metastases from primary CNS tumors
were established by Weiss et al in 1955,
including a clinical history of primary CNS
tumor, complete post-mortem examination
to rule out undiagnosed primary periphe-
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ral tumors, and histological correlation
between the primary CNS tumor and the
presumed extraneural metastases®.
Metastases of GBM have been docu-
mented in the literature throughout the
twentieth century. Bailey and Cushing de-
scribed leptomeningeal metastases of in-
tracranial glioma in 19266, and Davis provid-
ed the first description of extraneural GBM
metastasis in 1928, using the term spongio-
blastoma’ Although high grade glioma me-
tastasis, or spread, throughout the central
nervous system, along physiologic or artifi-
cial cerebrospinal fluid pathways, has been
well documented®, extraneural metastasis
remains a rare entity. A review of the litera-
ture from 1928 to 2006 demonstrates fewer
than 130 reported cases of extraneural GBM
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metastases. The incidence of these lesions
has increased in recent years; the literature
review demonstrated only 21 cases report-
ed from 1928 to 1967, and 107 cases report-
ed from 1968 to 2006, a five fold increase?.
Multiple explanations exist for this phenom-
enon, including increased interest among
specialists in authoring case reports on this
topic, and improved access to neurosurgical
care, improved neuro-imaging, and advanc-
es in the multimodal treatment of gliomas.
In particular, improvements in neuro-imag-
ing techniques and therapeutic advances
allow earlier diagnosis and longer patient
survival, increasing the timeframe in which
GBM cells may spread and form extracra-
nial metastases*®. Extraneural metastases
are considered to be a sign of advanced dis-
ease and frequently occur between 8 to 24
months following the initial diagnosis'.

The rarity of extraneural metastases
may be explained by the significant protec-
tive mechanisms isolating the CNS, includ-
ing blood brain barrier and the protective
dura mater, as well as by the absence of
lymphatic vessels!''2, Tumor cells which
bypass these protective barriers, may be
prevented from establishing metastases by
an extraneural mileu not conducive to GBM
growth, as well as by the presence of a ro-
bust host immune response 12. In addition,
it is hypothesized that the rarity of extran-
eural metastases may be due to the aggres-
sive nature of GBM: patients may succumb
to the primary tumor, or the increased in-
tracranial pressure and subsequent herni-
ation that accompanies significant tumor
progression, before tumor cells have the
opportunity to metastasize!'?.

Reports of extraneural GBM metastases
show a strong correlation between these
lesions and preceding intracranial opera-
tions!''2, although extraneural metastases
in the absence of operative intervention
have also been described®. While intrac-
ranial operations are not absolutely nec-
essary in the development of extraneural
GBM metastases, such operations provide
opportunities for tumor cells to come into
contact with extraneural blood vessels and
lymphatic vessels, thereby increasing the
risk of systemic spread and extraneural
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tumor seeding®. Neurosurgeons should try
to minimize these risks by changing surgi-
cal gloves and instruments after complet-
ing the intradural portion of an operation,
copiously irrigating the resectioncavity pri-
or to closure and performing a watertight
closure of the dura when possible'.

Regarding the genetic and molecular
features, Park et al. suggested that the met-
astatic potential of the GBM might be relat-
ed to P53 gene mutatations and differential
clone selection'’. Several studies using de
cDNA microarray technique have showed
common findings, such as overexpression
of the insulin growth factor and a decrease
of DNA-PK genetic expression, which is
involved in DNA repair mechanisms. The
former is probably related to tumor pro-
gression, while the later plays a role in ma-
lignant transformation of glioma'é.

As treatment for GBM improves patient
survival, incidence of extraneural metasta-
ses may continue to increase. Physicians
should continue keeping in mind extraneu-
ral metastases in their differential diagnosis
for patients with a known GBM and extran-
eural symptoms that are not otherwise ex-
plained. A detailed investigation of systemic
complaints in patients with a known GBM
may prevent extraneural metastases from
being overlooked!"!8. It has previously been
recommended that patients who have sur-
vived a significant period of time following
their initial diagnosis of GBM should under-
go screening for extraneural metastases if
they develop new intracranial lesions, or
their primary tumor recurs following treat-
ment. Although these metastases carry a
poor prognosis, the diagnosis and treatment
of such lesions offers palliative benefit, and
may improve patient quality of life!”1%,

Extracranial metastases of glioblastoma
remains a rare event. We must expect an
increasing incidence, probably due to im-
provement in survival among these patients
and better imaging techniques. The mech-
anisms for extracranial dissemination of
glioblastoma are not entirely known, as sev-
eral theories exist in this regard. Physicians
must be aware of this complication and
keep it in mind in their differential diagnosis
to improve the quality of life of our patients.
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