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Summary

We describe a case of sphenoid wing meningi-
oma presenting with cerebral infarction due to 
extended vascular encasement in which en-
dovascular angioplasty was performed before 
surgery to avoid perioperative ischemia. A se-
vere stenosis involved the intracranial internal 
carotid artery and the proximal segments of the 
middle and anterior cerebral arteries. Endovas-
cular dilatation was followed by complete surgi-
cal resection. Preoperative mild aphasia and 
hemiparesia resolved completely after surgery. 
Endovascular angioplasty of arterial trunks and 
their branches can be proposed before the resec-
tion of skull base meningiomas encasing these 
arteries to decrease the risk of perioperative 
brain ischemia related to their surgical manipu-
lation or vasospasm.

Case Report

Objective and importance 

Resection of skull base meningiomas can be 
particularly  challenging  when  they  invade  or 
encase  arterial  trunks  and/or  their  branches  1. 
We describe a case of sphenoid wing meningi-
oma presenting with cerebral infarction due to 
extended  vascular  encasement  in  which  en-
dovascular angioplasty has been performed be-
fore  surgery  in  order  to  avoid  perioperative 
ischemia. 

Clinical presentation

A 44-year-old right-handed woman displayed 
acute  right  hemiparesia  and  aphasia. the  Na-
tional  Institute  of  Health  Stroke  Score  (NI-
HHS)  score  was  5.  She  had  insulin-dependant 
diabetes  with  severe  peripheral  vascular  com-
plications  (transmetatarsal  amputation  of  the 
right foot two months earlier). 

Brain  magnetic  resonance  imaging  (MRI) 
showed  a  recent  ischemia  (figure  1A)  in  the 
territory  of  left  middle  (MCA)  and  anterior 
(ACA)  cerebral  arteries,  a  left  meningioma 
(50×50×42 mm) inserted on the medial third of 
the sphenoid wing (figure 1B,C). this meningi-
oma  encased  and  elongated  the  terminal  seg-
ment  of  the  internal  carotid  artery  (ICA),  the 
proximal segments of the MCA and ACA. the 
ischemia  was  probably  directly  related  to  the 
stenosis of these vessels. 

Cerebral angiography (figure 2A) confirmed 
the severe stenosis of  the  terminal  segment of 
internal  carotid  artery  (ICA),  the A1  segment 
of  ACA  and  the  M1  segment  of  MCA,  and 
showed  a  mild  stenosis  of  the  proximal  seg-
ments of both temporal and frontal MCA divi-
sion branches. the anterior communicating ar-
tery was permeable. Ethmoidal arteries fed the 
internal part of the meningioma and meningeal 
branches  fed  the  external  part.    Aphasia  and 
hemiparesia  partially  recovered  within  several 
days with treatment (antiplatelet agents, blood 
pressure monitoring and rehabilitation).
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Boston  Scientific®)  (figure  2B).  No  stent  was 
placed because a satisfactory dilatation was ob-
tained.  After  this  procedure,  the  patient  was 
treated  with  two  antiplatelet  agents  (aspirin 
and clopidogrel) for three weeks. At that time, 
a new angiogram confirmed the persistence of 
the  post  angioplasty  dilatation,  allowing  stop-
ping the antiplatelet agents and performing the 
resection in good conditions. during this proce-
dure,  the  meningeal  arteries  were  embolized. 
ten  days  later,  the  patient  underwent  a  com-
plete  resection  (Simpson  II)  of  this  sphenoid 

Intervention 

As the meningioma was symptomatic, a sur-
gical  resection  was  planned.  In  order  to  avoid 
perioperative ischemia due to surgical manipu-
lation, elongation or vasospasm of the stenosed 
arteries, we performed a preoperative endovas-
cular  angioplasty. three  weeks  after  presenta-
tion, an 8f guiding catheter was introduced in-
to  the  left  ICA  through  the  right  femoral  ar-
tery. the ICA and MCA stenoses (8 mm long) 
were dilated with a balloon catheter (gateway 

Figure 1    MRI  at  presentation. A) Axial  diffusion-weighted  image  showing  multiple  hyperintense  signals  consistent  with 
ischemia  of  the  junction  of  middle  cerebral  artery  (MCA)  and  anterior  cerebral  artery  territories.  B,C)  Preoperative t1-
weighted images after gadolinium injection in axial (B) and coronal (C) planes showing the sphenoid meningioma encasing 
the supraclinoid portion of the internal carotid artery (arrow) and the MCA.

A B C

Figure 2  Left primitive carotid artery angiography (face view) before (A) and after (B) angioplasty. Before angioplasty, there 
is a severe stenosis of the terminal segment of internal carotid artery (ICA), the M1 segment of left middle cerebral artery 
(MCA) and the A1 segment of anterior cerebral artery (ACA). the post-treatment angiography confirmed the satisfactory 
dilatation of the MCA and ICA. ACA stenosis was unchanged.

A B
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implanted to avoid a re-stenosis after endovas-
cular  dilatation,  because  the  meningioma  was 
not removable. In our case, we did not implant 
a stent because immediate dilatation was satis-
factory and maintained, and because the tumor 
compression  was  supposed  to  be  removed 
quickly.  furthermore,  the  duration  of  the  an-
tiplatelet  agents  treatment  needed  after  angi-
oplasty is shorter than after stenting, which al-
lows to perform surgery in a shorter delay. Ex-
tra-intracranial  bypass  was  not  considered  in 
our case because the stenosis extended over to 
the two temporal and frontal MCA branches. 

Endovascular  angioplasty  of  intracranial  ar-
terial trunks and their branches (proximal seg-
ments) can be proposed before the resection of 
a  skull base meningioma encasing  these arter-
ies. this management could decrease the risk of 
perioperative brain ischemia related to the sur-
gical  manipulation  or  vasospasm  of  the  sten-
osed arteries.

meningioma  (WHO  grade  I).  No  damage  to 
vascular  and/or  nervous  structures  was  ob-
served.  A  left  visual  deficit  and  oculomotor 
nerve  paresia  occurred  during  the  early  post-
operative period but both recovered complete-
ly  within  one  month.  three  months  later,  the 
postoperative MRI confirmed the complete re-
section (figure 3).

Conclusion 

Surgery  of  medial  sphenoid  wing  meningi-
omas can be associated with significant nervous 
and  vascular  complications  (morbidity  rate 
18%)  2.  Severe  stenosis  of  ICA  and/or  its 
branches, related to elongation, encasement or 
invasion  by  the  meningioma,  is  thought  to  be 
predictive  of  a  poor  surgical  outcome  3.  Al-
though encasement of the ICA by a skull base 
meningioma  is  not  rare,  stroke  related  to  this 
encasement  is  very  rare. two  cases  were  pub-
lished in 1983 for the first time and the estimat-
ed  incidence  is  0.19%  4.  In  our  case,  we  per-
formed  a  preoperative  angioplasty  to  reduce 
the risk of perioperative cerebral ischemia, be-
cause  we  estimated  that  this  risk  was  particu-
larly high due to i) the severity of the stenosis, 
ii)  the  poor  vascular  conditions  related  to  the 
diabetes and iii) the fact that a stroke had pre-
viously occurred spontaneously. 

to  our  knowledge,  this  is  the  first  reported 
case  where  endovascular  angioplasty  of  intra-
cranial  ICA  and  MCA  stenosis,  related  to  tu-
mor  compression,  has  been  used  to  help  the 
tumor  resection.  Several  techniques  are  rou-
tinely proposed to treat atherosclerotic stenosis 
of the intracranial ICA or its branches, includ-
ing  angioplasty,  stenting  and  extra-intracranial 
arterial  bypass,  but  few  reports  concerned  the 
treatment of vascular stenosis related to tumor 
compression.  Heye  et  al.  5  reported  a  case  of 
stenosis  of  the  intracavernous  segment  of  the 
ICA, due to a meningioma, treated by endovas-
cular stent placement.  In  this case, a stent was 

Figure 3    Postoperative  MRI  4  months  after  surgery:  t1-
weighted sequence after gadolinium injection, showing com-
plete resection of the meningioma.
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  5  Heye S, Maleux g, van Loon J, et al. Symptomatic ste-
nosis  of  the  cavernous  portion  of  the  internal  carotid 
artery  due  to  an  irresectable  medial  sphenoid  wing 
meningioma:  treatment  by  endovascular  stent  place-
ment. Am J Neuroradiol. 2006; 27: 1532-1534.
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