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INTRODUCTION:  Brain  metastasis  from  non-seminomatous  germ  cell  tumors  (NSGCT)  is rare.  Herein,  we
describe  the  second  reported  case  of brain  metastasis  from  a NSGCT  with  high-flow  arteriovenous  (AV)
shunts,  and  propose  a novel  surgical  treatment  plan.
CLINICAL  CASE:  The  patient  was  a  34-year-old  male  who  presented  with  hemiparesis  and  hemianesthe-
sia.  Magnetic  resonance  angiography  revealed  three  vascular  lesions  with  afferent  vessels  and  efferent
vessels.  Angiography  displayed  two  high-flow  AV  shunts.  During  angiography,  the  patient  experienced
sudden  neurological  deterioration  and  consequently  underwent  surgery.  During  surgery,  a lesion  with
large AV  shunts  was  observed,  with  arterialized  drainage  veins,  pedicled  arterial  vessels  affluent  to  the
nidus, and  an  absent  pial  plane.  The  surgical  technique  was  adapted  to  lesion  morphology  using  special
bipolar  forceps.  Histological  and  immunohistochemical  tests  confirmed  that  the lesion  was  a NSGCT.
DISCUSSION:  NSGCTs  are  clinically  more  aggressive  than  seminomas.  Lesions  with  an AV  shunt  and  glioma
combination  are designated  as  angiogliomas.  Therefore,  we  termed  the  lesion  in  the  present  case  as  an
“angiometastasis,”  which  was  formed  from  numerous  AV  shunts.  The  use  of presurgical  embolization  has
been reported  to  improve  long-term  survival  in  patients  with  intra-axial  hypervascular  tumors  with  AV

shunts.
CONCLUSION:  We  here  propose  a novel  strategy  for the  management  of hypervascular  brain  metastasis
from  NSGC,  consisting  of  angiography,  tumor  embolization,  and  the  use  of an  angiometastatic  surgical
technique  with  special  bipolar  forceps.  This  case  report  may  help  neurosurgeons  make  better  surgical
decisions  in  the  management  of  highly  vascularized  brain  metastasis.

© 2017  The  Authors.  Published  by Elsevier  Ltd  on  behalf  of IJS  Publishing  Group  Ltd.  This  is an  open
he CC
access  article  under  t

. Introduction

Brain metastases from non-seminomatous germ cell tumors
NSGCTs) are rare, occurring in only 0.5%–1% of NSGCT cases
1–3]. Patients presenting with cerebral metastases are classified
s having a “poor prognosis” according to the International Germ
ell Consensus Classification [4]. Currently, the treatment rec-
mmendation for this type of tumor is based on results of case

eries and clinical studies and expert opinions [1–3]. To the best
f our knowledge, only one published case has reported on the
nusual presentation of highly vascular brain metastasis of a germ
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cell tumor [5]. Currently, all case reports involving an associa-
tion between arteriovenous (AV) shunts and tumors have involved
tumors of glial origin. Herein, we  report the second case of brain
metastasis from an NSGCT with high-flow AV shunting, revealed
by angiography. We  describe the morphology of the brain NSGCT
metastasis as well as a novel surgical treatment strategy. This work
has been reported in accordance with the SCARE criteria [6].

2. Presentation of case

The patient was a 34-year-old male with the following sur-

gical history: radical left orchiectomy at the age of 33 with a
histopathologic report of germ cell mixed tumor and pulmonary
metastasectomy. His alpha-fetoprotein level was 1.54 ng/mL, and
B-human chorionic gonadotropin (B-HCG) level was  <1.00 mUI/L.
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Fig. 1. A) Simple axial computed tomography showing a hemorrhage located in the left hemisphere from the semioval center to the middle frontal, pre-, and post-central gyri.
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)  Magnetic resonance imaging (MRI) T2 showing two  lesions: 1) a heterogeneous 

esion  with edema in the pre- and post-central gyri on the left side (blue arrow). C)
acking  signal. D) MRI  showing three vascular lesions (yellow, red, and blue arrows

he patient received additional maintenance polychemotherapy.
aboratory findings showed no further abnormalities.

During examination, the patient was awake and alert with right
emiparesis and hemianesthesia. Computed tomography (CT) per-

ormed on admission displayed a hemorrhage in the left frontal
obe. T2-weighted coronal magnetic resonance imaging (MRI)
evealed three lesions in the right temporal lobe and left frontal
obe. MRI  with T2-weighted gradient-echo sequence revealed a

ubular formation with no signal in the temporal lobe. Magnetic
esonance angiography (MRA) revealed three vascular lesions with
fferent and efferent vessels (Fig. 1). Cerebral angiography dis-
layed two AV shunts (Fig. 2). During angiography, the patient
 in the right superior and middle temporal gyri (red arrow); and 2) a hemorrhagic
2 gradient-echo showing a lesion located in the temporal lobe, with tubular forms

 afferent vessels (arteries) and efferent vessels (veins).

experienced sudden-onset neurological deterioration. CT scan
showed a new hemorrhagic lesion in the temporal lobe, with severe
cerebral edema (Fig. 2). The hemorrhagic lesion was removed
via decompressive craniectomy. During surgery, the lesion was
observed to have large AV shunts, arterialized drainage vein, and
pedicle arterial vessels affluent to the nidus. The lesion was man-
aged as follows: 1) its borders were exposed (this was challenging
because the pial plane was absent); 2) progressive circumferential

dissection of the lesion was  performed and affluent arterial ves-
sels coagulated and cut, achieving hemostasis was challenging as
the feeding vessels reflected their neoplastic infiltration; and 3)
the final stage involved drainage of the veins that were coagulated
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Fig. 2. A) Posteroanterior view of cerebral angiography showed a tangle of serpiginous vessels inside the lesions; 1) one lesion was  located in the temporal lobe which was
s ; and
a ) show
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upplied by the anterior and middle temporal artery of the middle cerebral artery
ngiogram showed venous drainage in both lesions. C) Computed tomography (CT
ffect, ventricular compression, severe cerebral edema, and midline deviation. D) P

nd excised. We termed this surgical technique the “angiometas-
asis technique.” Histological and immunohistochemical analyses
onfirmed that the lesion was a NSGCT (yolk sac tumor) (Fig. 3).

The patient showed good recovery in terms of his overall sta-
us in the first month after surgery, and his muscular force was
artially recovered and radiotherapy indicated. In the fifth post-

urgical month, the remaining brain metastases grew and bled,
hich caused a fatal intracranial hypertensive with rostrocaudal

eterioration and death.
 2) the second lesion was supplied by the angular artery. B) The late phase of the
ed a new hemorrhage in the lesion of the temporal lobe with an important mass
rative CT showed a decompressive craniectomy with a complete lesion resection.

3. Discussion

NSGCTs are clinically more aggressive than seminomas and
are considered high-risk when brain metastasis is involved [7].
Although brain MRI  is not commonly performed in patients with
pulmonary metastasis of NSGCT, the results of several studies have

indicated that brain MRI  should be performed in such cases [5,7,8].
We believe that performing MRI  at an early stage may lead to early
detection, which can subsequently improve patient outcome.
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ig. 3. Round to polygonal cells with nuclear pleomorphism arranged in decohesive
nd  numerous blood vessels (arrowhead). Neoplastic cells showed immunoreactivi
onsistent with metastatic yolk sac tumor (H&E stain, original magnification = 100×

The following common characteristics suggest brain metastasis:
) lack of normalization of tumor markers during chemotherapy;
) lung metastasis; 3) presence of embryonal or chorionic carci-
oma; and 4) highly elevated B-HCG levels (>40,000 U/L) [1,9,10].

n the present case, tumor marker levels were within normal range;
owever, the patient showed signs of neurological deficit, indicat-

ng brain metastasis. Detection of asymptomatic brain metastasis
s critical because it can have a strong impact on patient prognosis.
n these circumstances, we propose screening more rigorously.

.1. Hypervascular tumors

Timothy et al. [5] described an unusual presentation of NSGCT
etastasis. The patient underwent surgery for intracerebral hem-

rrhage that was initially thought to be due to an arteriovenous
alformation. Results of immunocytological analysis of the brain

esion indicated choriocarcinoma, and imaging results were not
ell documented. In the present report, we have described a sec-

nd case of highly vascular brain metastasis from NSGCT. We  have
resented the relevant angiography imaging results to elucidate
he morphology of the lesion, which consisted of AV shunts, feeder
essels, vascular nidus, and drainage vessels of the brain metasta-
is. This imaging information was critical for planning the initial
pproach because the angiography scans suggested an AV malfor-
ation.

Lesions involving a combination of AV shunt and glioma are des-
gnated as angiogliomas [11]. We  termed the lesion in the present
ase “angiometastasis.” The lesion was formed by numerous AV
hunts, abnormal vasculature, tumor infiltration of the vessels, and
ortuous vessels with high-grade bleeding.

Massive hemorrhage primarily occurs in malignant tumors that
re highly vascularized [12]. Hemorrhage in brain metastasis from
SGCT could be due to: a) polychemotherapy protocols, which
ccasionally result in tumor lysis [8]; b) AV shunts; c) abnormally
yalinized vessels; and d) presence of numerous thin-walled ves-

els [12].

The physiology of the underlying vascular neoformation and
V shunt, which presents in cerebral metastasis, is not well
nderstood. Vascular endothelial growth factor is the most potent
 or irregular anastomosing cords. Note the presence of gland-like tubular structures
ALL-4 (transcription factor). Histological and immunohistochemical findings were

angiogenic factor involved in the growth and development of brain
metastasis, creating subsequent abnormal AV connections [13].

3.2. A novel surgical plan

New surgical techniques for the management of brain metasta-
sis include: 1) intraoperative MRI; 2) awake surgery; 3) assist-port
surgery (BrainPath); 4) neurophysiologic monitoring; 5) intra-
cavitary brachytherapy; 6) laser interstitial thermal therapy;
and 7) fluorescence-guided neurosurgery (fluorescein and 5-
aminolevulinic acid) [13,14].

The use of presurgical embolization has been reported for
the improvement of long-term survival in patients with intra-
axial hypervascular tumors involving AV shunts [15]. Endovascular
therapy for gliomas consists of the following: 1) neoadjuvant
embolization and devascularization; 2) direct intra-arterial drug
delivery; and 3) disruption of the blood–brain barrier for improved
drug delivery [8]. Currently, there is no general consensus regard-
ing the management of highly vascular brain metastasis. Therefore,
we propose the following three-step management plan for the
treatment of brain metastasis from NSGCT with high-flow AV
shunts. Step 1: Perform cerebral angiography, with the possibil-
ity of endovascular therapy to embolize the metastasis. This novel
approach should be adopted with caution, as intra-axial tumors
are more challenging to embolize because their feeding vessels are
more distal and narrow. Step 2: Use the interchangeable tips on
bipolar forceps for better control in the neo-angiogenesis region of
the tumor’s feeding arteries, to allow for a reduction in bleeding
when embolization is not possible. Step 3: Consider the unusual
morphology of the lesion when planning its resection (i.e., AV shunt,
vascular nidus, drainage veins, neoplastic infiltration of the ves-
sel walls, and tumor cellular proliferation) [16]. We termed this
surgical technique the “angiometastasis technique” (Fig. 4).

4. Conclusion
This is the second reported case of an association of AV shunts
with brain metastasis from NSGCT. We  believe that our contribu-
tion to this uncommon case adds new knowledge, specifically of
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Fig. 4. Flow chart depicting a novel technique with which to mana

he hypervascular metastasis or “angiometastasis.” Its morphology
s well as treatment nuances have been previously described in this
ase report. In the future, brain metastasis treatment should be per-
onalized according to factors related to specific tumor molecular
athways, such as angiogenesis and endothelial proliferation, and
esults of imaging studies.

onflicts of interest

We  do not have nothing to declare. No conflict of interest.

unding

We  do not have nothing to declare. No sources funding.

thical approval

The ethics committee of the Institute approved the submission
f the case report. (number 42842-1).

onsent

I confirm that we have patient consent for the publication of this
ase report.

uthor contribution

Alejandro Monroy Sosa, Gervith Reyes Soto, Bernardo Cacho

íaz, Ángel Herrera Gómez: Study concept.

Alejandro Monroy Sosa, Allan Hernández Estrada, Martín Grana-
os García, and Ana María Cano Valdez.: Data collection and Data
nalysis.
in metastasis from non-seminomatous germ cell tumors (NSGCT).

Alejandro Monroy Sosa, Gervith Reyes Soto and Bernardo Cacho
Díaz: writing the paper.

Guarantor

Alejandro Monroy Sosa.

References

[1] N. Nonomura, A. Nagahara, D. Oka, M.  Mukai, Y. Nakai, M.  Nakayama, K.
Nishimura, K. Kakimoto, T. Nakamura, M.  Usami, A. Okuyama, T. Miki, Brain
metastases from testicular germ cell tumors: a retrospective analysis, Int. J.
Urol. 16 (2009) 887–893, http://dx.doi.org/10.1111/j.1442-2042.2009.02391.
x.

[2] S. Raj, C. Parkinson, M.  Williams, D. Mazhar, Management of brain metastases
from germ cell tumors: do we  know what we are doing? Future Oncol. 4
(2008) 1–4, http://dx.doi.org/10.2217/14796694.4.1.1.

[3] S. Yoshida, K. Morii, Brain metastasis from germinal tumors of the testis. Case
report, J. Neurosurg. 88 (1998) 761–763, http://dx.doi.org/10.3171/jns.1998.
88.4.0761.

[4] G.M. Mead, International germ cell consensus classification: a prognostic
factor- based staging system for metastatic germ cell cancers, J. Clin. Oncol. 15
(1997) 594–603, http://dx.doi.org/10.1200/jco.1997.15.2.594.

[5]  B. Doshi, J. Timothy, A. Sofat, M.  Sharr, Unusual presentation of a germ cell
neoplasm, J. Neurol. Neurosurg. Psychiatry 57 (1994) 1278–1279.

[6] R.A. Agha, A.J. Fowler, A. Saeta, I. Barai, S. Rajmohan, D.P. Orgill, The SCARE
statement: consensus-based surgical case report guidelines, Int. J. Surg. 34
(2016) 180–186, http://dx.doi.org/10.1016/j.ijsu.2016.08.014.

[7]  R. de Wit, M.  van den Bent, W.  Kirkels, The management of cerebral
metastasis from germ cell cancer; walking the tightrope, Eur. J. Cancer 44
(2008) 1622–1624, http://dx.doi.org/10.1016/j.ejca.2008.06.009.

[8] M.  Salvati, M.  Piccirilli, A. Raco, A. Santoro, R. Frati, J. Lenzi, G. Lanzetta, A.
Agrillo, A. Frati, Brain metastasis from non-seminomatous germ cell tumors of
the testis: indications for aggressive treatment, Neurosurg. Rev. 29 (2006)

130–137, http://dx.doi.org/10.1007/s10143-005-0004-6.

[9]  R. Girones, J. Aparicio, P. Roure, J.R. Germa-Lluch, X. García del Muro, S.
Vazquez-Estevez, A. Saenz, J. Sastre, J. Arranz Arija, E. Gallardo, E.
Gonzalez-Billalabeitia, A. Sanchez-Hernandez, J. Terrasa, A. Hernandez, C.
Santander, E. Cillan, N. Sagastibelza, D. Almenar-Cubells, M.  Lopez Brea, J.P.

dx.doi.org/10.1111/j.1442-2042.2009.02391.x
dx.doi.org/10.1111/j.1442-2042.2009.02391.x
dx.doi.org/10.1111/j.1442-2042.2009.02391.x
dx.doi.org/10.1111/j.1442-2042.2009.02391.x
dx.doi.org/10.1111/j.1442-2042.2009.02391.x
dx.doi.org/10.1111/j.1442-2042.2009.02391.x
dx.doi.org/10.1111/j.1442-2042.2009.02391.x
dx.doi.org/10.1111/j.1442-2042.2009.02391.x
dx.doi.org/10.1111/j.1442-2042.2009.02391.x
dx.doi.org/10.1111/j.1442-2042.2009.02391.x
dx.doi.org/10.1111/j.1442-2042.2009.02391.x
dx.doi.org/10.1111/j.1442-2042.2009.02391.x
dx.doi.org/10.2217/14796694.4.1.1
dx.doi.org/10.2217/14796694.4.1.1
dx.doi.org/10.2217/14796694.4.1.1
dx.doi.org/10.2217/14796694.4.1.1
dx.doi.org/10.2217/14796694.4.1.1
dx.doi.org/10.2217/14796694.4.1.1
dx.doi.org/10.2217/14796694.4.1.1
dx.doi.org/10.2217/14796694.4.1.1
dx.doi.org/10.2217/14796694.4.1.1
dx.doi.org/10.2217/14796694.4.1.1
dx.doi.org/10.3171/jns.1998.88.4.0761
dx.doi.org/10.3171/jns.1998.88.4.0761
dx.doi.org/10.3171/jns.1998.88.4.0761
dx.doi.org/10.3171/jns.1998.88.4.0761
dx.doi.org/10.3171/jns.1998.88.4.0761
dx.doi.org/10.3171/jns.1998.88.4.0761
dx.doi.org/10.3171/jns.1998.88.4.0761
dx.doi.org/10.3171/jns.1998.88.4.0761
dx.doi.org/10.3171/jns.1998.88.4.0761
dx.doi.org/10.3171/jns.1998.88.4.0761
dx.doi.org/10.3171/jns.1998.88.4.0761
dx.doi.org/10.1200/jco.1997.15.2.594
dx.doi.org/10.1200/jco.1997.15.2.594
dx.doi.org/10.1200/jco.1997.15.2.594
dx.doi.org/10.1200/jco.1997.15.2.594
dx.doi.org/10.1200/jco.1997.15.2.594
dx.doi.org/10.1200/jco.1997.15.2.594
dx.doi.org/10.1200/jco.1997.15.2.594
dx.doi.org/10.1200/jco.1997.15.2.594
dx.doi.org/10.1200/jco.1997.15.2.594
dx.doi.org/10.1200/jco.1997.15.2.594
dx.doi.org/10.1200/jco.1997.15.2.594
http://refhub.elsevier.com/S2210-2612(17)30631-4/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30631-4/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30631-4/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30631-4/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30631-4/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30631-4/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30631-4/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30631-4/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30631-4/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30631-4/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30631-4/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30631-4/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30631-4/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30631-4/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30631-4/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30631-4/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30631-4/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30631-4/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30631-4/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30631-4/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30631-4/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30631-4/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30631-4/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30631-4/sbref0025
dx.doi.org/10.1016/j.ijsu.2016.08.014
dx.doi.org/10.1016/j.ijsu.2016.08.014
dx.doi.org/10.1016/j.ijsu.2016.08.014
dx.doi.org/10.1016/j.ijsu.2016.08.014
dx.doi.org/10.1016/j.ijsu.2016.08.014
dx.doi.org/10.1016/j.ijsu.2016.08.014
dx.doi.org/10.1016/j.ijsu.2016.08.014
dx.doi.org/10.1016/j.ijsu.2016.08.014
dx.doi.org/10.1016/j.ijsu.2016.08.014
dx.doi.org/10.1016/j.ijsu.2016.08.014
dx.doi.org/10.1016/j.ijsu.2016.08.014
dx.doi.org/10.1016/j.ejca.2008.06.009
dx.doi.org/10.1016/j.ejca.2008.06.009
dx.doi.org/10.1016/j.ejca.2008.06.009
dx.doi.org/10.1016/j.ejca.2008.06.009
dx.doi.org/10.1016/j.ejca.2008.06.009
dx.doi.org/10.1016/j.ejca.2008.06.009
dx.doi.org/10.1016/j.ejca.2008.06.009
dx.doi.org/10.1016/j.ejca.2008.06.009
dx.doi.org/10.1016/j.ejca.2008.06.009
dx.doi.org/10.1016/j.ejca.2008.06.009
dx.doi.org/10.1016/j.ejca.2008.06.009
dx.doi.org/10.1007/s10143-005-0004-6
dx.doi.org/10.1007/s10143-005-0004-6
dx.doi.org/10.1007/s10143-005-0004-6
dx.doi.org/10.1007/s10143-005-0004-6
dx.doi.org/10.1007/s10143-005-0004-6
dx.doi.org/10.1007/s10143-005-0004-6
dx.doi.org/10.1007/s10143-005-0004-6
dx.doi.org/10.1007/s10143-005-0004-6
dx.doi.org/10.1007/s10143-005-0004-6
dx.doi.org/10.1007/s10143-005-0004-6


 –  O
rnal o

[

[

[

[

[

[

[

O
T
p
c

CASE  REPORT
A. Monroy-Sosa et al. / International Jou

Maroto, Synchronous versus metachronous brain metastasis from testicular
germ cell tumors (TGCT): an analysis from the Spanish Germ Cell Cancer
Group data base, Clin. Transl. Oncol. 16 (2014) 959–965, http://dx.doi.org/10.
1007/s12094-014-1179-5.

10] K. Oechsle, C. Kollmannsberger, F. Honecker, I. Boehlke, C. Bokemeyer,
Cerebral metastases in non-seminomatous germ cell tumour patients
undergoing primary high-dose chemotherapy, Eur. J. Cancer 44 (2008)
1663–1669, http://dx.doi.org/10.1016/j.ejca.2008.05.012.

11] D. Lombardi, B.W. Scheithauer, D. Piepgras, F.B. Meyer, G.S. Forbes,
“Angioglioma” and the arteriovenous malformation-glioma association, J.
Neurosurg. 75 (1991) 589–596, http://dx.doi.org/10.3171/jns.1991.75.4.0589.
12]  B. Cemil, K. Tun, O. Polat, O. Ozen, E. Kaptanoglu, Glioblastoma multiforme
mimicking arteriovenous malformation, Turk. Neurosurg. 19 (2009) 433–436
http://www.ncbi.nlm.nih.gov/pubmed/19847768.

13] D.A. Hardesty, P. Nakaji, The current and future treatment of brain metastases,
Front. Surg. 3 (2016) 1–7, http://dx.doi.org/10.3389/fsurg.2016.00030.

pen Access
his article is published Open Access at sciencedirect.com. It is distrib
ermits unrestricted non commercial use, distribution, and reproduct
redited.
PEN  ACCESS
f Surgery Case Reports 42 (2018) 44–49 49

14] T.K. Owonikoko, J. Arbiser, A. Zelnak, H.-K.G. Shu, H. Shim, A.M. Robin, S.N.
Kalkanis, T.G. Whitsett, B. Salhia, N.L. Tran, T. Ryken, M.K. Moore, K.M. Egan,
J.J.  Olson, Current approaches to the treatment of metastatic brain tumours,
Nat. Rev. Clin. Oncol. 11 (2014) 203–222, http://dx.doi.org/10.1038/nrclinonc.
2014.25.

15] T. Imai, T. Ohshima, T. Nishizawa, S. Shimato, K. Kato, Successful preoperative
endovascular embolization of an extreme hypervascular glioblastoma
mimicking an arteriovenous malformation, World Neurosurg. 86 (2016)
512.e1–512.e4, http://dx.doi.org/10.1016/j.wneu.2015.10.006.

16] J.S. McKinney, T. Steineke, D. Nochlin, J.L. Brisman, De novo formation of large
arteriovenous shunting and a vascular nidus mimicking an arteriovenous
malformation within an anaplastic oligodendroglioma: treatment with
embolization and resection, J. Neurosurg. 109 (2008) 1098–1102, http://dx.
doi.org/10.3171/JNS.2008.109.12.1098.
uted under the IJSCR Supplemental terms and conditions, which
ion in any medium, provided the original authors and source are

dx.doi.org/10.1007/s12094-014-1179-5
dx.doi.org/10.1007/s12094-014-1179-5
dx.doi.org/10.1007/s12094-014-1179-5
dx.doi.org/10.1007/s12094-014-1179-5
dx.doi.org/10.1007/s12094-014-1179-5
dx.doi.org/10.1007/s12094-014-1179-5
dx.doi.org/10.1007/s12094-014-1179-5
dx.doi.org/10.1007/s12094-014-1179-5
dx.doi.org/10.1007/s12094-014-1179-5
dx.doi.org/10.1007/s12094-014-1179-5
dx.doi.org/10.1016/j.ejca.2008.05.012
dx.doi.org/10.1016/j.ejca.2008.05.012
dx.doi.org/10.1016/j.ejca.2008.05.012
dx.doi.org/10.1016/j.ejca.2008.05.012
dx.doi.org/10.1016/j.ejca.2008.05.012
dx.doi.org/10.1016/j.ejca.2008.05.012
dx.doi.org/10.1016/j.ejca.2008.05.012
dx.doi.org/10.1016/j.ejca.2008.05.012
dx.doi.org/10.1016/j.ejca.2008.05.012
dx.doi.org/10.1016/j.ejca.2008.05.012
dx.doi.org/10.1016/j.ejca.2008.05.012
dx.doi.org/10.3171/jns.1991.75.4.0589
dx.doi.org/10.3171/jns.1991.75.4.0589
dx.doi.org/10.3171/jns.1991.75.4.0589
dx.doi.org/10.3171/jns.1991.75.4.0589
dx.doi.org/10.3171/jns.1991.75.4.0589
dx.doi.org/10.3171/jns.1991.75.4.0589
dx.doi.org/10.3171/jns.1991.75.4.0589
dx.doi.org/10.3171/jns.1991.75.4.0589
dx.doi.org/10.3171/jns.1991.75.4.0589
dx.doi.org/10.3171/jns.1991.75.4.0589
dx.doi.org/10.3171/jns.1991.75.4.0589
http://www.ncbi.nlm.nih.gov/pubmed/19847768
http://www.ncbi.nlm.nih.gov/pubmed/19847768
http://www.ncbi.nlm.nih.gov/pubmed/19847768
http://www.ncbi.nlm.nih.gov/pubmed/19847768
http://www.ncbi.nlm.nih.gov/pubmed/19847768
http://www.ncbi.nlm.nih.gov/pubmed/19847768
http://www.ncbi.nlm.nih.gov/pubmed/19847768
http://www.ncbi.nlm.nih.gov/pubmed/19847768
dx.doi.org/10.3389/fsurg.2016.00030
dx.doi.org/10.3389/fsurg.2016.00030
dx.doi.org/10.3389/fsurg.2016.00030
dx.doi.org/10.3389/fsurg.2016.00030
dx.doi.org/10.3389/fsurg.2016.00030
dx.doi.org/10.3389/fsurg.2016.00030
dx.doi.org/10.3389/fsurg.2016.00030
dx.doi.org/10.3389/fsurg.2016.00030
dx.doi.org/10.3389/fsurg.2016.00030
dx.doi.org/10.1038/nrclinonc.2014.25
dx.doi.org/10.1038/nrclinonc.2014.25
dx.doi.org/10.1038/nrclinonc.2014.25
dx.doi.org/10.1038/nrclinonc.2014.25
dx.doi.org/10.1038/nrclinonc.2014.25
dx.doi.org/10.1038/nrclinonc.2014.25
dx.doi.org/10.1038/nrclinonc.2014.25
dx.doi.org/10.1038/nrclinonc.2014.25
dx.doi.org/10.1038/nrclinonc.2014.25
dx.doi.org/10.1016/j.wneu.2015.10.006
dx.doi.org/10.1016/j.wneu.2015.10.006
dx.doi.org/10.1016/j.wneu.2015.10.006
dx.doi.org/10.1016/j.wneu.2015.10.006
dx.doi.org/10.1016/j.wneu.2015.10.006
dx.doi.org/10.1016/j.wneu.2015.10.006
dx.doi.org/10.1016/j.wneu.2015.10.006
dx.doi.org/10.1016/j.wneu.2015.10.006
dx.doi.org/10.1016/j.wneu.2015.10.006
dx.doi.org/10.1016/j.wneu.2015.10.006
dx.doi.org/10.1016/j.wneu.2015.10.006
dx.doi.org/10.3171/JNS.2008.109.12.1098
dx.doi.org/10.3171/JNS.2008.109.12.1098
dx.doi.org/10.3171/JNS.2008.109.12.1098
dx.doi.org/10.3171/JNS.2008.109.12.1098
dx.doi.org/10.3171/JNS.2008.109.12.1098
dx.doi.org/10.3171/JNS.2008.109.12.1098
dx.doi.org/10.3171/JNS.2008.109.12.1098
dx.doi.org/10.3171/JNS.2008.109.12.1098
dx.doi.org/10.3171/JNS.2008.109.12.1098
dx.doi.org/10.3171/JNS.2008.109.12.1098
dx.doi.org/10.3171/JNS.2008.109.12.1098
http://www.sciencedirect.com
http://www.elsevier.com/wps/find/journaldescription.cws_home/723449/preface2

	Brain angiometastasis from a non-seminomatous germ cell tumor: A case report
	1 Introduction
	2 Presentation of case
	3 Discussion
	3.1 Hypervascular tumors
	3.2 A novel surgical plan

	4 Conclusion
	Conflicts of interest
	Funding
	Ethical approval
	Consent
	Author contribution
	Guarantor
	References


