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Abst rac t  1 

 2 

Background 3 

Pr imary i n t rac ran ia l  l e i om yosarcoma is  a  ve ry ra re  occu r rence .  And 4 

pr imary l e i om yosarcoma wi th  i n t ra- tumora l  hemor rhage  has  no t  been 5 

pub l i shed .  We f i rs t l y  p resent  a  case  repo r t  o f  a  rap id l y en la rg ing 6 

pr imary i n t rac ran ia l  l e i om yosarcoma w i th  in t ra - tumora l  hemor rhage .   7 

Case  Descr ip t i on  8 

A 41 -yr  o ld  female  p resented  w i th  r i gh t  hemipares is and ga i t  d i s tu rbance.  9 

And she has  the b ra in  t umor  on  f ron ta l  lobe.  And the  tumor  was  10 

i ncreas ing  rap id l y.  In t ra - tumora l  hemor rhage  was  sudden ly  occu r red .  We 11 

removed  the  tumor  a f te r  hemor rhage .  A f te r  opera t ion,  pos topera t i ve  12 

chemotherapy and  rad io therapy were  no t  pe r fo rmed,  bu t  recu r rence d id  13 

not  occu r.  14 

Conc lus ions  15 

To  the  bes t  our  knowledge ,  t h i s  p resents  the  f i rs t  repo r t  o f  p r imary 16 

i n t racran ia l  l e i om yosarcoma wi th  i n t ra - tumora l  hemor rhage .  We f i rs t l y  17 

descr ibe the c l in ica l  and  rad io log i ca l  f ind ings  and the  h i s to log i ca l  18 

ex amina t ion  o f  t h is  p r imary i n t rac ran ia l  l e i om yosarcoma wi th  19 

i n t ra - tumora l  hemor rhage .  20 

 21 

 22 

Background 23 

In t rac ran ia l  neop lasms  o f  mesenchym a l  o r i g in  a re  except iona l l y ra re .  24 

The majo r i t y o f  t hese tumors  a re  metas ta t i c  l es ions that  o r i g inated  f rom 25 

t he  gas t ro in tes t ina l  t rac t  o r  female  rep roduc t i ve  sys tem1
 2 26 

Le iom yosarcoma i s  an  aggress i ve  cancer  tha t  exh ib i ts  smoo th  musc le  27 

d i f fe ren t i a t ion .  A l though p r imary i n t rac ran ia l  l e iomyosarcoma is  ve r y  28 

ra re ,  these tumors  a re  seen  i n  bo th  adu l t  and  ped iat r i c  pa t i en ts  3  
4
 
5
 
6 .  29 

They o f ten  p resen t  as  a  mass  l es ion  i n  t he  du ra ,  but  occas iona l l y i nvo lve  30 

t he  parench yma o f  the  cent ra l  ne rvous  s ys tem (CNS) . Resect ion  i s  t he  31 

mos t  e f fec t i ve  t rea tment  fo r  l e iomyosarcoma.  A h igh ra te  o f  loca l  32 

recu r rence o f  t hese cancers  i s  seen  desp i te  g ross  to ta l  resect ion .  33 

We descr ibe  a  pat i en t  who underwen t  g ross  to ta l  resec t i on  w i thout  34 

pos topera t i ve  rad io therapy and  chemotherapy and  in  whom recu r rence 35 

d id  no t  occu r.  We desc r ibe  the cou rse o f  t h is  pat i en t  w i th  in t ra - tumora l  36 

hemor rhage  o f  a  p r imary i n t rac ran ia l  le i omyosarcoma.  37 

 38 
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 39 

Case  Repor t  40 

A 41-year-o ld  female  p resented  w i th  r i gh t  hemiparesis  and  ga i t  41 

d is tu rbance .  42 

Magnet i c  resonance  imag ing (MRI)  on  admiss ion  showed a  lobu la ted  43 

co r t i ca l  and subcor t i ca l  l es ion  i n  t he  l e f t  f ron ta l reg ion .  Most  o f  t he  44 

mass was  i so in tense  compared w i th  g ray mat te r  on  T1-we igh ted  images  45 

and s l i gh t l y h yp er in tense  on  T2 -we igh ted  images  w i th  min imal  46 

assoc ia ted  vasogen ic  edema.  Gado l in ium-enhanced MRI was  per fo rmed 47 

6  days  l a te r  and  showed homogeneous  enhancement  and rap id  g rowth  o f  48 

t he  mass .  N ine days  l a te r,  she no ted  tha t  t he  hemipares i s  had appeared.  49 

At  that  t ime ,  mass  e f fec t  and edema had  deve loped as  observed w i th  MRI  50 

(F ig .  1 ) .  She exper ienced  a  sudden  onse t  o f  consc iousness  d i s tu rbance 51 

and  aphas ia .  She  deve loped  mul t ip l e  se izu re .  S ign i fi can t  i n t ra - tumora l  52 

hemor rhage  w i th  vent r i cu la r  hemorrhage  and unca l  hern ia t ion  was  53 

observed w i th  compu ted tomography (CT)  (F ig .  2 ) .  She underwen t  54 

emergency su rgery  t ha t  invo lved a  l e f t  f ron to -par ieta l  c ran io tomy.  The 55 

presumpt i ve  d iagnos is  was  mal i gnant  l ymphoma.  Fo l l ow ing  the 56 

f ron to -par i e ta l  c ran io tomy,  a  redd ish  we l l -demarca ted  f ib rous  tumor  was  57 

i den t i f i ed  that  showed  acute  hemor rhage .  The  f ron tal  hematoma was 58 

evacuated .  Wi th  d issect i on  o f  the  apparent  capsu le  f rom sur round ing  59 

t i ssues ,  g ross  to ta l  remova l  o f  the  tumor  was  accomp l ished  (F ig .  3 ) .  The 60 

s ize  o f  the  round tumor  that  was  removed  was 4  ×  4  ×  5  cm.  A f te r  the  61 

remova l  o f  the  tumor,  t he  edema and mass  e f fec t  o f  t he  bra in  i s  worsened .  62 

And  we thought  t he  bone  f l ap  shou ld  no t  be  rep laced a f te r  t he  remova l  o f  63 

t he  tumor.  64 

Hematox yl i n  and eos in  s ta in ing o f  sec t i ons  o f  the  tumor  demonst ra ted  65 

i n te r l ac ing fasc ic les  o f  p leomorph i c  sp ind le  ce l l s  w i th  a  moderate  66 

amount  o f  eos inoph i l i c  cytop lasm.  67 

Moderate  a t yp ia  and occas iona l  m i to t i c  f i gu res  were i dent i f i ed ,  and 68 

necros i s  was  absent .  Immunoperox idase  s ta in ing  showed tha t  the  tumor  69 

was  pos i t i ve  fo r  α - smooth  musc le  ac t in ,  bu t  no t  g l i a l  f i b r i l l a r y ac idi c  70 

pro te in  o r  S -100 pro te in  (F ig .  4 ) .  The  d iagnos i s  o f a  l e i om yosarcoma 71 

was made,  and the h is to log i ca l  d iagnos i s  was  i n t racran ia l  72 

l e i om yosarcoma.  An  in tens i ve  search  fo r  an  ex t rac ran ia l  p r imary tumor,  73 

wh ich  i nc luded p la in  rad iographs  o f  the  abdomen  and ches t ,  74 

u l t rasonography,  CT,  MRI,  who le -body pos i t ron  em ission  tomography,  75 

and c l in i ca l  fo l low-up ,  p roved nega t i ve .  The f i na l  d iagnos is  o f  a  p r imary 76 
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i n t racran ia l  l e i om yosarcoma was then  es tab l i shed.  77 

Af te r  t he  opera t ion ,  she became to ta l l y  bed r idden .  A l t hough we 78 

ex p la ined  her  fami l y about  t he  chemotherapy and  radio therapy,  he r  79 

f ami l y re fused  those  t reatments .  And we d idn ’ t  t reat  the  rad io therap y 80 

and  chemotherapy.  One month  a f te r  su rgery,  h yd rocepha lus  deve loped ,  81 

and she  underwent  su rgery t o  inser t  a  ven t r i cu lo -per i t onea l  shunt  and  fo r  82 

p lacement  o f  an  Ommaya reservo i r.  She  s tar ted  rehabi l i ta t i on ,  and  she 83 

cou ld  commun ica te  bet ter  g radua l l y.  S ix  months  l a ter  t he  tumor  had  no t  84 

en la rged  as  seen on  MRI (F ig .  5 ) .  However,  7  months l a te r,  the  pat ien t  85 

d ied  sudden l y due  to  a  pu lmonary embo l i sm.  86 

 87 

 88 

Discuss ion  89 

Le iom yosarcomas a re  mal i gnant  neop lasms  demonst ra t ing  smooth  90 

musc le  d i f fe ren t ia t i on  that  a r i se  p r imar i l y  f rom the  u te rus ,  91 

gas t ro in tes t i na l  t rac t ,  sk in ,  and  b lood  vesse ls .  Mos t  in t rac ran ia l  so f t  92 

t i ssue sarcomas  rep resent  metas ta t i c  d i sease.  Metastases  f rom these 93 

s i t es  a re  un ique ,  bu t  may be  d i rec ted  to  bone,  lung,  and  l i ve r 7  
1
 
8
 
2 .  Even 94 

more  uncommon i s  metas tas i s  to  t he  CNS9 .  P r imary i n t rac ran ia l  95 

sarcomas  are  ex t remel y ra re .  Th ree prev ious  cases  of  l e i om yosarcomas 96 

were  repo r ted  f rom a  se r i es  o f  25000  b ra in  b iops ies 
1 0,  f o r  a  0 .012% 97 

preva lence .  We found no  cases  o f  i n t ra - tumora l  hemorrhage  assoc ia ted  98 

wi th  a  p r imary i n t rac ran ia l  l e i om yosarcoma.   99 

The p rognos is  o f  le i omyosarcoma depends  on  i t s  locat ion ,  s ize ,  and 100 

mi to t i c  ra te .  In t rau te r i ne  le iomyosarcomas  have a  much  be t te r  p rognos is  101 

t han  deep-seated  so f t - t i ssue  l e iom yosarcomas,  and  th is  pa t i en t ’s  les ion  102 

i s  p robab l y be t te r  c l ass i f i ed  as  the la t te r.  103 

The loca l  recu r rence  ra te  i s  25 .9% a f te r  t rea tment  o f  the  in i t i a l  l es ion  104 

wi th  pos topera t i ve  rad io therap y 
1 1.  Th is  pa r t i cu la r  tumor  appeared to  105 

have  grown  ex t reme l y rap id l y,  as  the  non-con t ras t  CT scan  demons t ra ted  106 

on l y modera te  as ymmet ry w i th  a  min imal  mass  e ffec t , bu t  an  MRI 6  days  107 

l a te r  demonst ra ted  edema and a  modera te  mass  e f fec t.  108 

No t rea tmen t  p ro toco l  ex is ts  fo r  th i s  ex t reme ly ra re  p r imary CNS 109 

neop lasm.  A l though  the  number  o f  cases  o f  l e i om yosarcoma is  110 

i ncreas ing ,  t oo  few pat i en ts  have been ident i f i ed  to  fo rmu la te  e f fec t i ve  111 

t rea tment  reg imens . The p rognos is  fo r  p r imary i n t rac ran ia l  112 

l e i om yosarcoma remains  poo r.  A f te r  a  comprehens i ve  l i te ra tu re  rev iew,  113 

we found  on l y 11  repo r ted  cases  o f  p r imary i n t rac ran ia l  le i omyosarcoma 114 
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wi thout  any assoc ia t ion  w i th  immune-suppress ion ,  infec t ion ,  p r i o r  115 

rad ia t ion ,  o r  p lan t  h i s to r y3 ,  5 ,  1 2 - 2 0 (Tab le  1 ) .  Due to  ve r y few cases  116 

repo r ts ,  the re  i s  no  es tab l i shed  s tandard  t reatment reg imen  fo r  p r imary 117 

i n t racran ia l  l e iom yosarcoma.  Bu t  the  main  t reatment seems to  be the 118 

comple te  resec t ion  o f  the  tumor. Surg i ca l  resect i on  i s  pe r fo rmed  in  12  119 

cases ,  and  3  cases  were  on l y pa r t i a l  resect ion  and  1  case was  b iopsy.  In  4  120 

par t i a l  remova l  cases ,  3  pat i en ts  d ied  (75%)  and  one pat ien t  was  l os t  in  121 

f o l low up  one yea r.  Chemotherap y was  used i n  4 /12  (30%)  o f  cases  122 

rev iewed .  Bu t  2  cases  d ied  (50%) . Radio therap y was  used  i n  9 /12  123 

(75%)  o f  cases .  5  cases  d ied .  (55 .6%) 124 

 Comple te  su rg i ca l  remova l  t oge ther  w i th  rad io therap y a re  the mains tay 125 

f o r  o the r  non -CNS sarcomas .  Gross  to ta l  resec t i on ,  depend ing  on  the  s i t e  126 

and age  o f  the  pat ien t ,  i s  the  t rea tment  goa l .  Pos topera t i ve  reg imens  o f  127 

doxorub i c in ,  v i ncr i s t i ne ,  dac t inomyc in ,  cyc lophosphamide,  and /o r  128 

i n te r fe ron -α  a re  cons idered  pa l l i a t i ve  t reatment 
2 1

 
2 2

 
2 3.  We per fo rmed 129 

adequate  remova l  o f  t he  tumor,  and thus ,  rad io therapy and chemotherap y 130 

were no t  requ i red .  Th i s  pa t i en t  d id  no t  deve lop  the recu r rence more than 131 

6  mon ths  a f te r  su rgery.  132 

 133 

 134 

Conc lus ions  135 

To the bes t  o f  our  knowledge ,  t h is  i s  t he  f i rs t  case o f  a  tumora l  136 

hemor rhage  due  to  a  p r imary i n t rac ran ia l  l e iomyosarcoma.  The 137 

prognos is  fo r  p r imary i n t rac ran ia l  l e i om yosarcoma is  poo r.  Adequate  138 

remova l  o f  the  tumor  may p reven t  a  recur rence  w i thout  pos topera t i ve  139 

rad io therapy and  chemotherapy.   140 

 141 
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F IG.  1  Ax ia l  T1 -we igh ted  MR images  and  T2-weigh ted  MR images  on  200 

admiss ion  (A,  B) ,  enhanced T1 -we igh ted  MR images  s ix  days  l a te r  (C ) ,  201 

T2-weigh ted  MR images  n ine days  l a te r  (D)  202 

 203 

F IG.  2  Computed tomograph y scans  w i th  t umora l  hemorrhage  (A ) ,  204 

i n t ravent r i cu lar  hemorrhage  (B) .  205 

 206 

Fig .  3  En  b loc  resec t i on  i s  per fo rmed .  The tumor  i s redd ish  and  so l i d .  207 

 208 

Fig .  4  Photomicrographs  o f  t umor  sec t ions .  Hematox yl i n  and 209 

eos in–s ta ined  sect ions  revea l ing  sp ind led  (A ) .  Immunoperox idase s ta ins  210 

showed pos i t i ve l y fo r  smooth  musc le  an t i gen (B) .  211 

 212 

F IG.  5  Enhanced T1-we igh ted  MR images  a f te r  s ix  months  o f  su rgery (A ) ,  213 

computed  tomograph y scans  a f te r  su rg ica l  remova l  (B) , .  214 

 215 

 216 
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Table 1    Reported cases of primary intracranial leiomyosarcoma 

 

Author Age 

㸦years㸧 

Sex Tumor size 

(cm) 

Tumor lesion Resection Adjuvant therapy Follow up 

(months) 

Outcome 

Louis et al., 

1989 

72 F 5×4×4 lt. lateral 

ventricle 

CR None 6 Alive 

Lee TT et al., 

1997 

8 M ND lt. parietal CR RT + CT (Adriamycin, 

procarbazine) 

20 Alive 

Eckhardt et 

al., 2004 

13 M 8×7×4 lt. parietal CR RT + CT 21 Dead 

Hussain et 

al., 2006 

26 M ND rt. 

parieto-occipital 

CR RT (61.8Gy 34fr) + CT 7 Dead 

Mathieson et 

al., 2009 

5 M ND subdural 

collection, rt. 

frontal 

CR RT (40.25Gy 23fr), CT 

(Vincristine, 

Ifosfamide, Doxorubicin, 

Etoposide) 

18 Alive 

Fujimoto et 

al., 2010 

45 F ND lt. CP angle PR RT 10 Dead 

Aeddula et 

al., 2011 

58 M 1.6×1.4 lt. anteromedial 

temporal lobe 

CR None 3 weeks Dead 

Zhang et al., 

2012 

26 F ND corpus callosum PR Gamma knife 3 Dead 

Alijani et 

al., 2013 

19 M 5cm subcutaneous, rt. 

parieto-occipital 

CR RT 30 Alive 

Saito et al., 

2014 

75 F ND lt. cavernous sinus biopsy Stereotactic 

radiosurgery 15Gy 5fr 

44 Dead 

Gautam et al.,  

2017 

45 M 5.9×4.4×

5.2 

lt. temporoparietal PR RT 12 NA dropout 

present case 41 F 4×4×5 lt. frontal CR None 7 Dead 

ND, not described; F, female; M, male; lt., left; rt., right; CR, complete resection; PR, partial 

resection; RT, radiotherapy; CT, chemotherapy; NA, not avilable 
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Highlight for review 

 

・To the best of our knowledge, our report is the first documented case of a tumoral 

hemorrhage due to a primary intracranial leiomyosarcoma. 

 

・I’m very pleased to see the favorable comments of reviewers. I fundamentally 

agree with all these comments and incorporated them. 

 

・I added one figure about the removal of the tumor (Fig 3) and the review of the 

literature (table 1). 
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A b b re v i a t i o n  l i s t  

C T c om put e d  tom ogr a p h y    

M R I m a gn e t i c  r e s on a n c e  i m a gi n g    

C NS  c e n t r a l  n e rv ous  s ys t e m 


