
    «  
      

. . »     

   

   

     

3.1.10. –  

 

    

   

 :  

-  ,  

  ,     

 : 

  ,     

 - 2021



2 

  

 – -   

-  – -  

 –   

-  – -  

 –    

 –    

 –    

 –    

 –    

 –  

 –     

VHL - Von Hippel–Lindau disease –  -  

CBV - Cerebral Blood Volume -     

nCBV – normalized Cerebral Blood Volume –    

 

CBF - Cerebral Blood Flow –    

nCBF – normalized Cerebral Blood Flow –    

 

MTT - mean transit time -    

nMTT – normalized mean transit time –    

 

PS – permeability -   

nPS – normalized permeability –   

 

ICG-VA - indocyanine green video-angiography -   

 



3 

 

 ...………………………………………………..........2 
..………………………………………………………………………5 

 1  .   
                 

. ………………………………………………………  11 
1.1  ..…………………………………………………………… 11 
1.2   ..……………………………………………. 12 
1.3    ...……… 13 
1.4   ...……………………. 14 
1.4.1 -   …………………………………… 14 
1.4.2   …………………………….  16 
1.4.3 - ………………………………...………………………... 17 
1.4.4 -  ………………………..……………………………... 18 
1.5.    ...………. 19 
1.5.1.  ……………………………………………………19 
1.5.2  ………………………………………… 22 
1.5.3   ..………………… 27 
1.6  …………………………………………………………….. 30 
1.7   …………………………………………..... 32 

 2    …………………..34 
2.1   ……………………………………….... 34 
2.2  …………………………………………………….... 37 
2.2.1 -  …………………………………….. 37 
2.2.2 -  ……………………………………. 38 
2.2.3 - ……………………………………………………….....39 
2.2.4 - ………………………………………………………………..  
2.3   ……………………... 4  
2.3.1   ……………………….. . 4  
2.3.2    …………………......... . 43 
2.3.3      ……………………… 47 
2.3.4    ……………………….. 49 
2.3.5   …………………………………….. 50 
2.4        

…………………………………………………………………………...51 
2.4.1    …………………………… 51 



4 

2.4.2    …………………………… 52 
2.5    …………………………….... 52 

 3     
  ……. 54 

3.1      
………………………………………………………….... 54 

3.2 -    ……………………………… 57 
3.3 -     ……………….. 64 
3.4     
 ………………………………………………………………………... 66 

 4    
…………………………………………………...…... 76 

4.1    ….. 76 
4.2.    …………………………………………... 90 
4.3      

 ……………………………………………………......... 101 
4.4      

………………………………………………………………………….113 

 5                  
  …………...... 11  

5.1    ………………………………..11  
5.2  ,     
 ………………………………………………………..……………… 1  
5.3  ,     
 ………………………………………………………………………….13  
5.4     ,   

   …………………………………. 14  
5.5      ………………… 15  
5.6      (  
    ) ………………………15   

……………………………………………………………….. 15  
…………………………………………………………………….... 16  

 ……………………………………… 16  
 …………………………………………………...... 1  

 ………………………………………………………………..18  



5 

 

 

   ,   

  2  15%      

 [39, 43, 47].     , 

     , 

    ,   

    . 

     -    

,      

  .     – 

   .      

        

    [63]. 

    -   

( )        

 .      

    ,  

    ( ).   

        

 .  

     , 

   ,    

 .     

       

,       

        

 [42, 63, 71]. 



6 

«  »    

     .     

       

    .    

: - ,    ; - ,  

,     5 ; - , 

 ,     , 

 .        

 , ,   ,     

   [81]. 

      ,   

      ,  ,  

 .       

   ,      

      

 .       

  ,  ,   ,   

  ,    ,     

  /     [44, 51, 56, 69].  

   

       

   , ,  

        

   . 

        

     . 

       -   

     ,  

       

.     ,      



7 

      

 . 

 ,     

    ,   

        

  ,     

   . 

   

       

       

 ,     

. 

 : 

1.     

    ,   

  . 

2.      

        

 . 

3.      

   . 

4.    

. 

5.      ,

    . 

6.      

       . 

7.    

    . 



8 

  

       

       

   ,     

 . 

       

 . 

   - , - , - ,  

        

 . 

      

  . 

       

 . 

  

        

 ,     

 - , -   -   

 ,   ,  

   ,     

    ,   

  (   ).  

 ,   : 

1.     

     . 

2.      , 

          

,          



9 

(      ). 

3.   ,   , 

       ,  

     50%   

 ,      

  . 

4.    (    

   )      

     2   . 

5.      

       

      

 .  

   

                :  

    ;      

   ;   ,    

      ;    

   ,    

 ,        

  (   ,  

    ,  ). 

   

      : XI  

  -  (RASS) (  , 03–05 

 2021 .); XVIII  -   

    «  » ( -

, 15–18  2019 .); 18th European Congress of Neurosurgery (EANS) 



10 

( , , 21–25  2018 .); V  -

  «  » ( - , 13–15  

2016 .); WFNS 2016 (Iran,Tehran 17–22  2016 .);  European Congress of 

Neurosurgery (EANS) 2016 (Athens, Greece, 4–8  2016 .); IV 

 -   «  » ( -

, 15–17  2015 .); WFNS 2015 ( , 8–12  2015 .); European 

Congress of Neurosurgery (EANS) 2015, , 18–21  2015 .; Amercan 

association of  neirological surgerons (AANS) 2015 ( , 2–6  2015 .);  

   «     

 »  «   . . . . » 

  22.06.2021 . 

 

    10  ,   

  ,    .   4  

–    ,     

, 1  –   , 5 –        

   ,   . 

   

     10   

(  )  «   . . . . 

»  . 

    

        , 5 , 

, ,     

.    18  ,    

.    137 ,    14 

  123 . 



11 

 1  . 

     

  

1.1   

     ( ) 

    I  .  

         1926 . 

 .  

 –     

   ( ),     

   -  (Von Hippel–Lindau disease, VHL). 

       ,  , 

   . 

   3%    

.       , 

  ,       [23]. 

    –    (83%);  

  – 13%  [96].  

       , 

    1–2%     2–6%   

  .      

          

 [58, 83, 105].   ,    

 ;          

       [22].   

    (   )    

 ;       4% , 
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   [108].   (50–70%)  

   ,   

   [107].  ,  

,  ,   ,   (  

       )    

     (     

  ),    

.     ,  

    .    ,  

 (   ) ,    

    [92]. 

1.2   

      :  

  2000  2015 .    1000  [131].  

 ,    ,   

.          

.   92     

,      37–41  [51]. ,   

    (195 )     

 SEER    – 48  [131];    

      55–64 ,   –  

   15 .  ,      

–         –  20–30  

[30].  

       

;         

    1,3 : 1  5 : 1 [51, 66, 86, 90].      

,           
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  [131].   (79,7%)    

   [131].  

     ,   

(60%),     –  (40%).    

  (    90% )    

  -      -  [17, 31, 

117].  

      (50%)   (40%) 

 ,  –    [77, 96].    

   -     [85],   

       [125].  

      –  [108].   

      1–2  [107].  

1.3     

  ,   

      -   .   

          

 ,    :  

   (    ),  

  ,      .   

    ,   

  [112].       , 

,        ,   

   :  –   ,  

–   .

  ,        

   ,    

        

.      , 
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. .       ;    

  ,     [108].  

       –  

  .      ,  

       .   

       

  [104].   ,      

  [72]. 

       

 (60–90 %)     [108].  

       .  

           

 ;       [125]. 

       

        (DREZ- ),   

         

 /      [4].  

 DREZ- ,   ,   

      .  

         

   ,     

[14].  

1.4     

1.4.1 -   

-   ( )    

  ,       , 

:  ,     ,   

      . 

   -   – «  » 
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    . 

      

        

        

   (       

 ).  ,     –  

      

 .  

   ,  ,  -  

   1-  [8].  2-     

    (flow voids),     

     [97].    

     

 ,       

[97];        ,   

     [22].    

        

    .         

     .  

       

 ,         

 -   ,   , 

      [21, 24, 95].    

       :   

     ,   

      [91].  

  ,         

  .    

  ,      

 . 
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1.4.2    

      

  ,     

         

.        

    ;     

     .    

        

 ,       

.      

        

    ,     

    ,      

    .   

      . [2, 6] 

     ,  

      –  

   ,      

.     CBV (Cerebral 

Blood Volume –   )  CBF (Cerebral Blood Flow –  

 )     -  

    [53].   

 . .  ,      

        ;  

,     , ,   

, -     ,  

 ,       

      ,   

     . 
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   ,    

       

    ,    

  [5].  

1.4.3 -  

-  ( - ) –  ,    -

     ,   

    ,  -  

  [36, 89].  ,   

 -     -  ( - )  

  . 

   Deng X. et al. ,    

3D -       1  (  

   30 ),        

   120 . ,     

     -    2,73  

1,99  ,     [51].  

Seeger J.F. et al.       

           

,          

    [111].  

 3D -        

       .   

      – ,   

         

   [124].       

   [51].  

  -       

    .  ,   
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  [110, 135],      -  

   ,      

 -  .  ,  ,   

. 

1.4.4 -   

-   ( ) –   

      . 

        

 ,    . 

-        

 ,    .    

     .  

       

   -  ,   

 ,           

,      [1].  

         

.  

       

   ,      

  [87].      

    [88].    

  ,       [9]. 

       

      .  

        

     ,    

  ,      

[12].       



19 

,    ,     

,       [76]. 

   ,  , 

     ,    

           

  [7].    

     ,   

     .  

Binkert C.A. et al.    

       

,     ,   

 [27].  Crisi G. et al.      , 

     ,     

    ,     , 

  ,     [46].  

       . 

 , -   –   

     ,  

. 

1.5     

1.5.1   

      

      

 .        

        

,         

      [108]. 

      , 

    .    



20 

 ,     

 ,    ,  

    .   [10],  

      .    

          

 ,     ,       

         

.  

        

  ,  ,     

.         

      ,  

     .   

       

   . 

         

   1.1.        

      90 %  [35, 49, 51, 64, 74, 83, 90, 

115, 117, 130].        

  –  15  37,5 % [95, 101, 102, 118].   

 ,        

      [101, 118].  ,  

,         –

 [118]. 

      

   . Liu A.  et al.    

      57 %   

[83].        

 (   – 17 )  .  
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 1.1 -         

 

   Sadashivam S. et al.,  

    50–80% ,   

     10%  [105]. 

        

       40,8%  

(  6  100%).     57,2%  (    0  80%). 

      10%  (  0  25%).  

         

 –  [90, 102],    [51], 

       

  [90]. 
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1.5.2   

     

,      

  ,      

 .    ,   

          

        (  

  ),     .   

      

 ,       

 , ,    .  

       ,  

  [98].  ,     

    ,     

     [25].  

       

,   ,     

   ,     

     [98].  

       

 [98].       

       3  [60]. 

        

    (   (PVA), 

 )     (NBCA, Onyx). 

       

  (   ,   

 )  1990–2015 . (37 ,   

1300 ) ,   2008 .     

 Onyx  45.5 %      
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    [60].  

  ,  ,   

   (150–250 ),    

  [113].    

  PVA;         

      ,   

       [52]. 

      

 ,      .   

       ,  

   ,     

,      

    [26].  

  NBCA        

   .       

        [60]. 

,  NBCA     , 

      [93].   Onyx 

     ,     

          

[68, 73].  

        

       

   .     

      , 

       -  

     

 [98].  

        

  ,       , 



24 

        

.    1990–2020 .    

  55  .   [18]  

  29     

.   ,     , 

     (2 7)    

  1  161  [40, 90, 101, 102, 106, 114, 132].   

   24     

,    [134].    

  ,      . 

      

   86%  100%    

    [18; 28, 81, 101; 106].    

   -   ,  

  2.2  [114].         

  ,    ,   

    [106].  

       

     ,  

 ,     .  

,     ,       

(IV IV),           (III II, 

III I, II I) [81].   ,     

  (II I),       (I I, III III) 

[114].  ,         

(I I, I I, II II),     (II I, II I) [40].  

,   Saliou G. et al.      

 I  II    ,     

(II I).  
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 ,   .    

      . 

      ,   

 ,    .    

    [28, 44, 54, 81, 90, 101, 102, 132].  29 

,    [18],     

    (10,3 %)      (1),  

 (1)     (1).   

 (  6  108 )    .  

   [106]  18 ,    

 , ,   ,   11 % 

 (2  18),         

     ,   

    .   

     7     

   .      

,    .     

    ,    

   .    -   

(       

   )     4 .  

       

    ;      

-    .         

     -  ,   

  ,     ;  

        

,        

 .   56    

 .  
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Lee D.K. et al.   4   [81].   

    -      

   ,     . 

     .     

  .  

  ,         

       ,    . 

    ,       

        

 ( . [18, 134]).  

       

 (2,2 ),       

[114]. 

       

         

,     ,   

          

 .  

       (  

  )    

    ,      

   [20, 28, 37, 54, 67, 81, 90, 101, 102, 116, 127, 134],  

          

,    ,   ,  

       , 

      [106, 123, 127].   

 ,       [40, 

106, 130].  

     ,    
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   ,     

  [18].    ,     ,    

,     , 

        

  .  ,    

,  ,  ,    

    ,      

  . 

1.5.3    

   ,    

,       

,         

   .       

,   3  [125],      

   ,   -   

       [94].  

        

,          

        (en bloc)  

.  

        

      

 (ICG-VA).      

 ,        

,        

  [136].  1956 .      

     (Food and Drug Administration, FDA)  

  .       

 –       1 : 250 
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000.        

     4 /    

   [129].  

      ,  

       .  

 ICG-VA     1970-  .   

  [42].        

 ,        

[71],   -   [133]  

    [62, 119].  

        [15, 55, 78].   2011 . 

 ,    ICG-VA,   

 [136]. 

     ICG-VA   

       .  

 ,   Hwang S.W.  Shin D.A.,  

       ,  

       [70, 

114].  

     ICG-VA   

      7–Th2   

      [109].  

Ueba T. et al.        

     Th12,    

   ,     

  [126].  

Hao S. et al.     ICG-VA    

     [63].     

 -, -       

     ,     



29 

    .        

        

     .     

   ,   

     .   

         – , 

          

  .    

,   ,        

   ICG-VA  . 

Takami T. et al.   14      

         

,    ICG-VA [121].       

    ,    

 ;       

 ,    .  

  ICG-VA     

   ,      

 ,      ,  

  .        ICG-

VA  48          

,  ICG-VA      , 

      [121].   , 

 ICG-VA        

 .  ICG-VA    

       

       en bloc  

    Molina C.A.    

       100   

       [94].  



30 

 ,     

       

,        

,       ,    

       . 

         

    ,   

  [63].     

   ,      

   ICG-VA    [85].   , 

     ,    

        .   

  ICG-VA       , 

   .  ,   ,   

   ,  ,  

 ICG-VA     [63]. 

1.6   

        

     .  

  25      

      

 [65].          

     

,      .  

  Chang S. et al.     

      ,    

        

      [33]. Chang U. et al.  

  8    ;  



31 

       ,  

 –  [34].  

     Daly M.E. et al.  2011 .  

    27 ;  12   

    ,  14  –  ,   

 –   .      24   

,   –  -  ;  

        22 , 

     3 ;   2   

 [50].  

  Silvia Hernández-Durán et al. ,     

  ,    

 ,   (2/44),   

        

       

 [65].  

 –        30% 

     [82].  

   –    

    . Kano et al.  

      ,     

        

[75].        , 

    ,   

   ,  VHL-  

   . Hanakita et al.   

    ,   VHL, 

         

   [61].  

  Pan J. et al.       
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  ,     VHL,   

81%      -    

    [99].  

 ,   –     

    ;    

    ,      

  .    

         

  ,     - ,  

   ,        

     [80].  

1.7    

      

          . 

         

     . 

       

,  : , - , -   -   

       .  

«  »     

 ,        

 (     ),  

   .  

      

        

 .  

       

,      ,   

 : 
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1.     

     .  

2.       

 ,     

 . 

3.        

 . 
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 2     

2.1    

        105 

   ,   , 

,      .   

    . . . .     2001  

2020 .        

   ( - , - , ), 

       

.  

       115,   

97 (92,4 %) -   1 , 6 (5,7 %) – 2 , 2 (1,9 %) – 3 .  

    126 : 104 (82,5 %)  - 1 

, 11 (17,5 %) – 2 .  

       

    . 

       

  . 

      14  78 .  

  (28 )      31  40 

.    – 38 ,   ±14 .  

 «  : »    (  

2.1)  45 (42,9 %) : 60 (57,1 %).  

       

   : 24 -  -   

 , 28 –  , 7 –  - , 40 –    6 –  

  (  2.2).  
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    1  

  73 (63,5 %) ,  2  -  30 (26,1 %),  3  -  7 

(6,1 %),  4  -  3 (2,6 %)   7  -  2 (1,7 %) . 

 2.1 -      

 2.2 -       
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.          

:   ;   

    ;  

.  

     

  85 (81%) ,     

  -  7 (6,7%),    

  -  13 (12,3%)  (  2.3).  

 2.3 -       

      

 .     47  

  . 

      15 (14,23%)   

 – .       

  .  ,   

    -     

 .    

      .  ,  

16 (15,2%)     .  



37 

 ,        

  ,    

 .     5 (4,7%)     

  .      

    ,   

      ,  

       

 .   

2.2   

2.2.1 -    

       

     .  ,  

     20 ,      24 

  .  

-      -  

      1,5   3,0     

     (  2.4).  

 2.4 - -     

    Th1–Th2 



38 

     : 

T2–SE     ,   1    

    (    0,05 mmol/kg 

)   . 

2.2.2 -    

   TRICKS-MRA (  2.5)  

  :       

  2 , NEX = 0.5, FOV = 240 ,   384×224, 

TE = 1,7 , TR = 4,5 , BW = 62.5 kHz. 

      -  

 70–80     1,8      

- .  -     

        16   

    2,0   ,      , 

     .  

 -      ,  

         

    .    3D-

           

 2-  - . 
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 2.5 - -TRIKS   (    

    Th12) 

2.2.3 -   

-  (  2.6)     64-

  General Electric Optima CT660.    

   .   

       0.625  (120 )    

     350 (1 / ). 

   .    

   350   - , 

    1,25 .     

,     ,   

      .   

 3D-     (GE ADW 4.2)   

 . 
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 2.6 -    -    

     3– 4 

2.2.4 -   

-         64-

   Optima 660 (GE Medical Systems).   

        5  (90 )  

      (A-P, S-I, R-L)  

 KT-c  (X,Y,Z).    , 

   ,     

  .      

  - ,      50 . 

     ,  

 20     3  (  10 ).   

 5 ;  8 .      

    (350–370 / ), 

       .  

 40      4 / .   

 -     - ,  

   .  -     

  80        200  · c.   
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 (  )   -     8.5 

.      (CBF, /100 / ), 

   (CBV, /100 ),    

    (MTT, )   -

  (PS, /100 / )       

   AW Server (Ver. 4.2; GE Medical Systems).  

         

         – 

  (  2.7).  ,    

(CBF, CBV, MTT, PS)   (nCBF, nCBV, nMTT, nPS)  

 .  

 2.7 -    (ROI).      

      (  

 1  2) 

    (  2.8)   

     SyncroView  

Neuroregistration (GE Healthcare).  

     offline     

   (GE ADW 4.2).       
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 .       -   

   ,     

-    .  

         

  ,  –      . 

  ,   «  – 

»  .      

. 

 2.8 -        

 3   CBF, CBV, PS, MTT 



43 

2.3    

2.3.1     

     ,  

  .       

   .     

   ,     .  

    -    

.       

 ( )    ( ).   

    -   (  

 )      

;        -   

 (  2.9).  

 2.9 -    (  –   

  ,  –   ) 

2.3.2     

       :  

,   ; ,  

 ;    ; 

.  ,      ,  

   ,    
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    .   

         

.         

    .   ,  , 

 ,       

.          

 ;       .  

        

,   ,    

  .  

     –   

.       

     (  2.10).  

        

(  2.11).   ,  , 

        

. 

,  ,      

 .         

,          .  

,      , 

     .    

        

.  
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 2.10 -   : , 

         

  (    ;  350×) 

 2.11 -   :  

       

,     (    

;  200×) 

     

     VIII (  

   100 % ),       



46 

  .     

S-100 (  2.12);       80 % ), 

-  (  ,    

  FSH),  ,  (  

    ),    , 

   (     30 % ), 

 YY (  25 % ),   CD31 (  2.13). 

 2.12 -  :  

  S100    (  400×) 

 2.13 -  :  D31  

  (  400×) 
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2.3.3       

Mandigo C.E.       

,        [86]. 

 ,   , ,  , ,  

         

.      ,   

    ,       

    . 

1.    –    

,     ,   

    (  2.14).  

                                                                   

 2.14 -    :  –  

   ;  –    

2.    («  ») –  

    ,  

,     (  2.15). 
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 2.15 -    :  –   

   ;  –     ; 

 –    

3.    (« ») –  

       

  (  2.16). 
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 2.16 -    :  –   

   ;  –     ; 

 –    

2.3.4     (   

   )  

     , 

   Small J.E. et al. «Neuroradiology: spectrum and evolution 

of disease» [137]. 



50 

   :  

  –  ,  

;  

  –     

 ;  

-   –   

  .  

2.3.5    

      

 :  

1.       (8

):    - 2 ;   - 3 ;   

- 2 ;  6   – 1 . 

2.      

/     (6 ):  ,   

 –  4 ,     -  2.    3  

         



51 

.          

,    ,   

    .  

3.  ,      

 ,       (8 

):      /  

  -  4 ;      – 

 ,       – 

 1;   ,      –  2; 5 

         

  –  1 .  

2.4       

 

        

    :   MRC,  

 (McCormick),  ,    . 

2.4.1      

        

       

(  –    ): 

 0 –    , 

      ; 

 1 –   ;

 2 –    ;

 3 –   6   ;

      

 ; 

 4 –   12   ;
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 . 

     :      

 

     :  ,   ,  

    . 

2.4.2      

    59    .   

  4 .       

. 

        

:   ,      .   

       

    ,  

    4  .   

          

 ,       

,         

  .       

      ,  

  10    . 

2.5.     

       

       

 R.      

        , 

  ,   25-   75-    

,     ,    

       .   



53 

   .  

       

    .  

      . 

      

         

 .      < 0,05. 
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 3     

   

3.1      

 

        

 ,     .  

,   93 (88,6%)     

    12 (11,4 %)     . 

    

    100 (95,2%) ,  5 

(4,8%)      ,   

      . 

    7  48   

  24 . 

  

      40 (38,1%) ,  

   ,  ,  68 (64,8%) .  

       47 (44,8%) ,  

  - 3 (2,9%),   ,    

 - 16 (15,2%).       13 (12,4%) ,   

 -  31 (29,5%),    -  19 (18,1%),    -  8 

(7,6%).       4 (3,8%) ,  

  – 6 (5,7 %),    – 7 (6,7%),    – 2 (1,9%),   

 – 9  (8,6%). 
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/       

 . 

     94 (89,5 %) , 

   39 (37,1 %)      

 . 

      

 :  3 (2,9 %)    ,  43 

(41,0 %) – ,  47 (44,8 %)    .   

37 (35,2 %)       

, 34 (32,4 %) –    , 52 (49,5 %) –  , 

32 (30,5 %) –  , 46 (43,8 %) –  . 

     

      74 (70,5%) ,   34 

(32,4%)     . 

    5 (4,8%) .    

     .     18 

(17,1%) ,   –  32 (30,5%) ,  –  14 

(13,3%) . 

    16 (15,2%)    , 61 (58,1%) 

    28 (26,7%)   . 

     41 (39,0%) ,  –  

49 (46,7%) ;     – 15 (14,3%) . 

     41 (39,0%)     

.     4 (3,8%) ,  –  24 

(22,9 %),    - 21 (20 %) ;    15 

(14,3%) . 

       35 (33,3%) 

;  2 (1,9%)     .  

   29 (27,6%) ,   – 3 (2,9%) 

;      3 (2,9%). 
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  ,     10 (9,5%) 

.     5 (4,8%) ,    2 (1,9%) -  

  .  5 (4,8%)     

 .  

       

  

         :  

   , , - ,   

-  .      

      . 

       

        (19 , 

79,2%),      (14 , 58,3%)  

.  ,  ,   (8 , 33,3%)   

 (14 , 58,3%).      

(21 , 87,5%),     (13 , 54,2%)  

  .  13  (54,2%)  .  

   ( )   (2 , 8,3%).   

   (13 , 54,2%). 

      ,    

      (19 , 

67,9%).    (5 , 17,9%).  

      -   

       

(5 , 71,4%),          (2 

, 100% ).      

 (7 , 100%),        

 (4 , 57,1%).       (4 
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, 57,1%)   . 

          

   (36 , 90,0%)   

 (32 , 80,0%),    (23 , 57,5%)   

 .      (22 , 55,0%), 

 ,    (19 , 47,5%).  

      -   

      (3 , 50,0%) 

    (2 , 33,3%)   (1 , 16,7%). 

    2 (33,3%)    .  

3.2 -     

  -    24 , 

   .  

   

      : 

   – 9 (38%) ,  – 7 (29%),  – 5 (21%), 

 – 2 (8%), -  – 1 (4%).   

    

 10      1 3;  5–  1  2 3;  3 – 

 2  3 3;  6  –  3 3  (  3.1).   

  6,05 3,  – 0,09 3.    – 

1,16 3;   –  0,49  2,935 3.  

  T1-  T2-     

     .  T1-

  24       

(  3.2). 
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 3.1 -    ( 3)   

 

 3.2 -    1-    

 

    T2-      

  , 5 -  ,  17 –   

        



59 

.    :     

,      (  3.3). 

 3.3 -    2-   -  

  

    

 -        

        .   

10    , 14 –  .  

       

   (      ). 

    .    

      (  3.4).  

      

(  3.5),       . 

         

  8 ,   16 -  2-      

. 



60 

                                                     

 3.4 -  ( )   ( )   

 

 3.5 -     2-  

   

     19 (79%) -

 (  3.6).  5      

      . 



61 

 3.6 -        

 

     11   

 10 3,  4 –  10  20 3,  4 –  20 3 (  3.7).  

 3.7 -     ( 3)  

     1 3,   – 47,08 3. 



62 

      7,4 3, 

  –  7,4  13,87 3.    , 

 ,  0 3,   – 32,87 3.  

  ,  ,  3,58 
3,   –  1,18  8,93 3 (  3.8). 

 3.8 -    ( 3)   

 

   ,  ,  0,2 3, 

  – 14,21 3.    , 

 ,  3,9 3,   –  2,41  

7,35 3 (  3.9). 

 3.9 -    ( 3)   

 



63 

 ,   11 (57,9%)      

,   ,  7 (36,8%) -    , 

   1 (5,3%) -  ,   .  

5     2-     , 

     «  » (  3.10). 

 3.10 -       2-  

    ,    

       

     (p = 0,5199691); 

   0,1573636 (  3.11).  



64 

 3.11 -       

     

3.3 -      

       -  

   .  -  

      3.1.  

 3.1 -  -     (  

   ) 

 
 

 
 

CBF, 
/100  × 

 

 
 

CBV, 
/100  

 
 

 
MTT,  

 
 PS, 

/100 /  

1 171,9 15,57 5,5 0,93
2 511 19,7 2,49 29,8

3 818,8 
(323,5) 

70,22 
(19,98) 2,07 (6,27) 50,95 (45,53) 

4 772,8 51,65 3,13 7,28
5 347 (19,73) 17,7 (7,2) 7,0 (8,9) 6,3 (9,2) 
6 519,2 17,4 4,2 –
7 772,8 51,65 3,13 7,28



65 

   -    

   .  

      

  ,       

    1-      

   /     .  

-       

  Th1–Th2  -     

     Th1–Th2 

    3.12  3.13. 

 3.12 - -     

    Th1–Th2 



66 

 3.13 - -      

    Th1–Th2 

3.4     

 

  1 

 ., 26 ,   -     

   3    : 1, 2, FIEST ,  

   TRICKS (  ).    3–

6     ,  

 ,     

,     ;   

  .     

     -   2-    



67 

      ( -    

 Th4).       ,     

    ,    

       .   TRICKS 

      4-   ( ) 

.  3D-     ,  

    (   ), ,   

,     V4    

(  3.14) 

    -   -

.      (87 HU)  

    .   -

     :  

 CBF,   CBV,    MTT  

  PS.  

       3– 6 

    CBF  765 /100   , 

CBV  63 /100 ,  MTT  4,4   PS  0,8 .   

         

: CBF – 33,27 /100   , CBV – 2, 57 /100 , MTT – 10,25 , 

PS – 1,47 .  



68 

 3.14 -       

     3– 6 

 ,   -    3D-

 (  3.15)    General Electric  

,     , , , 

   .    6,940 
3.  -   ,   

 TRICKS.  

 ,       

     . 



69 

 3.15 -       

     3– 6  

 -  

  2 

 ., 25 ,   -     

   1.5    : 2, MERGE, DWI, 

1 –        (  3.16).  

   3– 4     

        

 ,   .   

   .      



70 

      

   6.     -    2 

(        Th2)      

.  ,      

    . 

 3.16 - -       

:      3– 4 



71 

       -

   3D-  (  3.17).  

   (35 HU);     

 .    1,468 3.  

   (   , ,   

,     V4   ). 

 3.17 -       

     3– 4  

 -  

      

     3– 4  

 -     3.18. 



72 

 3.18 -       

     3– 4  

 - . 



73 

  3 

 ., 50 ,   -     

   3     1, 2, 2-FLAIR,  

   TRICKS (  ). 

       Th12–L1  

        

       , 

     (  3.19, 3.20, 3.21).  

 3.19 - -      

        

  Th12–L2 



74 

 3.20 -       TRICKS 

 3.21 - -    TRICKS (  ): 

       

    Th12–L2 



75 

     . 

         -  

 2-    Th7 ( -     Th7).  

  TRICKS       4-   

 ( ).    ,   

14.919 3,     (   , 

,   ,       

Th9–Th10).  

  ,  ,   

      

     

       

  . 
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 4    

 

4.1     

       

  25  ,   

    (18  ) 

  (7  )  .  

   ,    .  

                 

 ,    ,  

    . 

         

       

 ,      

: 

1)  ;

2)  /    ;

3)  /       

. 

   

       

 ,       

(   ),     .  

          

     .    

       . 

   ,     .  



77 

         

        ,  

  ,   .     

 ,       

  .  ,     

     ,   

  5-    5-   ,   

 .       

    .  

    ,     

   ,    ,  

  5– 6 (  4.1).     

  -        

 ,      .   

 4.1 -   :   

    ,    , 

   5– 6 

        4 

     ,    



78 

  4 (   ), 5 ( )  6 ( ).    

      4     

(  4.2).  

                                                            

 4.2 -   :  –    

     4;  –   (  

) 

      , 

,     

    , ,   

 .         

(  4.3),      C4–C6  

    ,   

     ,       

 .  



79 

                                                                       

 4.3 -   :  –   

  ,     ;  –  

 (  ) 

 ,      

   -  ,      

  .        

   -  ,   

     .    ,  

      . 

 /      

         

 ,     .   

  ( )         

    .  ,    

  ,         

  .          

 ,         

,         .  



80 

-          

 ,      .  

        (   500–750 

  )    .  

   ( )     

,           

     ,  ,  

 .          

   .      

        

        , 

         

 .       ,     

,      .   

    ,   . 

     .   

   « »,      , 

        . 

  ,     

,   -  « » (       

,         

       ,    ) 

     1– 2 (  

4.4)    ,       

 .       

,     1 ,    

 .  
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 4.4 -   : ,  –   

 ;  –      

;  –   (    

   ) 
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 /        

  

        (  4.5, 4.6) 

       

      Th9–Th12,    

:  

1)        

L1;      ; 

2)   ,     

    Th11;     ;  

3) ,      Th10 ; 

        

.  

     ( ) 

 ,   ,  

  Th1–Th4,       Th6 

    ,     Th3–Th4  -

,     Th5,        

  Th5  Th7.  

 4.5 -     

  



83 

 4.6 -    (  

    ) 

        

  Th11–L1      

:  

1)     ,   

   L1, L2,    ; 

2)   ,    

    Th11; 

3)    ,   

     Th10, Th12 . 

 :    

      Th11–

L1          4.7 

 4.8 . 



84 

 4.7 -  :   
      

 Th11–L1 

 4.8 -    (  

    ) 
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 16       

    .   

     .   

       

,        ,   

           

  .      

 ,         

  .         

    ,  –    .  

         

 , ,  ,      

  ,          

  . 

     

    ,   

   ,    .    

      ,    

      .   

     . 

  4.9     

 3– 5.       .  



86 

 4.9 -  :    

,    

  4.10   :  

     1– 2,    

         .  



87 

 4.10 -  :     

         

     ,  

    C4–C6.      

       ,    

     (  4.11).  



88 

 4.11 -  :       

       

      

        

    Th9–Th11.    

    ,     

Th8–Th9            

(  4.12).   



89 

 4.12 -  :       

  

 ,  , : 

     

    ,     

     ,    

 

     

  2    . 

    

,      ,   

         

 . 



90 

4.2     

  

       

 ,    ,  

        

 .      -

 (   )   . 

        

   ( , - , - ,  

 ).      

,          

 .  

   ,    

 . . . . ,  30      

  2,0  . 

  ,       

     ,   

    .  

     

 ,    

 ,      

  .       

   prone-  –      .  

   ,     

     ,   

        .  

       h1,   

    ,      .  

    h1      



91 

,         

        . 

     .   

,    ,   

      .  

        

     ,  

,    .   

         

  -    «O-

arm». 

       

  ,     .  

       

          

 (  4.13). 

 4.13 -      
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 .  

,      47  

  .  

 ( )     

   3– 4.        4 

   0,5  1        

500 .          

     35  150 .  

     - . 

        

     ,      

–    .

-    – m. biceps/triceps brahii, m. tenar, 

  – m. rectus femoris/biceps femoris, m. gastrocnemiu, m. adductor 

digiti minimi.  

       ,   

,      .  

       D- .  

   ,    

       .   

    D-     50 %   

.  

   D-     

,     , 

  .     

       .  



93 

     

           

   ,   

        

(  4.14).      , 

 – .  

 4.14 -       

        

       

   (Zimmer, Medtronic  Aesculap)    

– –       

    ( ).    

,   0,5–1     ,   

        

. 

        . 

        

 ,    .   



94 

       . 

    ,    

 Surgiflo,  Spongostan Standart    Surgicel. 

         

 . 

        

  - ,    

     . 

     

        ,  

    . 

       

 ,      

      (  4.15).   

        

.   

                                                                 

 4.15 -      ( )   ( )  

         

 .         

          



95 

   ;    Prolene® 5/0. 

  

    , 

       ,   

 ,   .  

         

         

     (  4.16).   , 

     . 

 4.16 -  ,   

  

 ,    ;   

   , ,    – -  

     . ,   

        

: ,  («  »)  

 (« »)    . 

       

      . 

 ,     

,      ,   

.      ,    



96 

,        (  

4.17). 

 4.17 -     

 ,       

DREZ- ,          

   .       

     . 

      

     (posterior sulcus),    

.         

        

 .     

         

  .         

,      ,   ,  

        

.  ,        

     .     

    (  4.18).  



97 

 4.18 -     

  

        ,  

,   ,      

    .     

  ,       

    ,     

   . 

       ,   

 ,          

.        

     ( , 

 , -   ,  ); 

    ,      

  . 

         

  ,         

.         

         

,          

   .  



98 

        

  ,    ,  

    ,      

   .  

        , 

     ,  

      . 

        

         

 (       

 ).        

 ,      

   .  

      

      /     

      .  

       

    (  4.19). 

 4.19 -       

  



99 

      (  4.20), 

        

    .  

 4.20 -      

       

       

 ( ).  -   , 

       ,  

    .  ,  

  ,   

   ( )       

       

.  

  « » :   – 

  P45  10 % (2–3 )    

  50 %;   –      

   50 %       .   

  « »   ,  

       



100 

   .  

 ,     

       

.           

 ,       

     .  

      

      

.  

        , 

   .     

 (  50%)       

    .       

     (  1 ),   6 

        

 .       

  .  

  

         

   5/0.     

     .    

         

  .  

       

      .  

        

;   .    (  4.21).  

     24-36  

    . 
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 4.21 -    

4.3      

   

       

 10–20    .    

    :   (3–5 .)  

   (3–5 .).     

,     ,   

  .      

  ,        

  ,       

  .      

        

  . 

      . 

  4 

 ., 26 ,          

     .   : 
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  3 ;     3–Th4, 

 ;  ;    

     McCormick – III.  

  -      

 .  - ,    2  1  

     ,   

  ,      

 .   2    

       ,   

   T1      

      . 

         

 (  4.22). 

 4.22 -  -    

   :   

   .   2 ( )   

 ,        

.   1       

 ( ),  ( )   ( )   

,     

  (     ) 



103 

      

  4– 5        

:      

 . 

   

       

  ,      

(  4.23). -         

.       

  .  

     ,  

        

      

.    

     

       4– 5 

.      ,   

 .    (  4.24, 

4.25 , 4.25 ).    ,     

.     



104 

 4.23 -     

.     ; 

      (  

 ),     4  5   

  

 4.24 -  :  –     , 

    ;  –   

   (   )    
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 4.25 -  :  –     

 ,   –   ;  –  

 . :  –    

(   );  –    , 

    

      ,   

    .     

     ,   .   

     .   

    ,    

   (  4.25 , 4.25 ). 

   

      –  

  2 ,  3–Th4 .   

    ,     

 .        MRC: 

  – 3 ,   – 2 ,   – 3 .  

   .    McCormick 

– III.    . 
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  5 

 ., 50 ,         

  ,       , 

   .   :    

  4 ;     4 , 5–

8 ;     ,     .  

  McCormick – I. 

  -       

T1    (  4.26).   -   

 ,    2  1     

  ,     4  

       

  .    1– 7  

 2      

      .  

    . 

 4.26 -  -    
   :    

 .   2 ( )    
,      4,   

    1– 7.   1    
    ( ),  ( )   ( ) 

      
  (     ) 
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      4 . 

          

.   -  ,  

    .   

.      (  4.27). 

       (  4.28). 

   –     

      .    

  ,       

 .  

 4.27 -   ( )   

(     ,  –  

). :  – 1-      

 (      ,  – 

  ;  – 3-      

(     ,  –  

   ) 
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 4.28 -  –   (20-    

 ):  –      , 

    ;  –     

  ,  –   

        

,     (  4.29 ).   

     (  4.29 ). 

     .   

 ,     (  4.29 , 4.29 ). 
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 4.29 -  :  –      

    (     

  ,   );  –  

    .  :  – 

      ;  – 

  ,     

   

         

.        . 

  ,  .    

 McCormi k – I. 

 ,   5       

 ,       

    . 
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. 

              

       

    .    

         

       

. 

    

 

       

     .   

    ,      

        

.         

   ,  ,   

      -  

  ,        

. 

    

    ,  

     ,     .  

      .  

          , 

    . 

       .  

     2–3      

       

  (3-4 )  .     



111 

   ,          

 5   .     

,      ,     

,        

   .    . 

       

 : 

1.       -

          

       

  3  0,5%-   . 

2.    ,   

    ,    

 . ,  NBCA     

  ,       

        

 .  

3.      ( , NBCA)

   ,       

   ,      

       .   

       : 

     ,     

  ,   5   .  

  ,         

 .  

       

     .   

      

    . 
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       .  

        

    ,   

. 

        

      

  .  

       

 ,        

    10 ,     . 

           . 

       

,     

 .      

  .   NBCA  Onyx  

      .     

      

   ,          

   ,      

   . 

       

        

    ,   

 .       

    .  ,   

       

      

   . 
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4.4     

 

      

      

.          

:        

   .     

  ,      , 

     .  ,  

      

 . 

         

  48 .    ,    

,   ,      5 .  

        

    6– 7.  

  6 

 ., 35 ,          

       ,   ,  

    .  

   2  ,    

  ,      ;   

  2019 .   .  

 :     2 ; 

   Th9;    ;  

  McCormick – III. 

  -       

T1    (  4.30).  
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 4.30 - -     

    Th9–Th11:  –   2 

      6–Th9;  –  

 2       

Th12–L1;  –   1     

       

    Th9–Th11   

        

.  

   6–Th9,   Th12–L1   2  

      

  .  

       

,        

      

. 
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       Th9–Th12 ( , 

),    : 

  L1       

   ; 

  Th11       

    ; 

  Th10        

   .  

         , 

     (  4.31). 

 4.31 -  :    

     Th9–Th12 

     L1   

.     .  

  1  5%-     

    n-BCA 1    1:4.  

    L1    .   

     Th11   

.     . 
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   1  5%-     

    n-BCA 1    1:4.  

    Th11    .  

    Th10     

      ,  

  (  4.32).  

 

    
 4.32 -   : 

    

 

      ,  

    .  24    

       

     Th9–Th12. 

   

      Th9–Th 11. 

 -       

.  
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   ,      

 .    ,  (  4.33).

 

                                                               

 4.33 -   :  –    ;  – 

       

 ;  –   ;  –   

 

   

        . 

       ;  

  McCormi k – III. 

 ,    (   

    )    

,          

   . 
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 5     

   

5.1     

    81 (95,4%)    

 ,  4 (4,6%) – .     

      5 

(71,4%)  2 (28,6%).  90 (94,7%)       1 

,  3 (3,2%)  – 2 ,  2 (2,1%)  – 3 . 

      39 (44,8%)   

   ,  1 (12,5%)   

   (    

 )   12 (60%)    

.  

       23 (26,4%) 

  ,  3 (37,5%)  

    5 (25%)  .  

   25 (28,7%)   ,  

4 (50%) -     3 (15%) - . 

                .  74  

       .  

      16 (24,2%) 

    100 ,  15 (22,7%)  –  100  500 

,  25 (37,9%)  –  500  1000 ,  10 (15,2%)  –  1000 ; 

         .  

    (    

)    :   

100  – 0 ;  100  500  – 2 (25%) ;  500  1000  – 4 (50%) 

;  1000  – 2 (25%) ;      
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    . 

  ,   

        

       

.      ,      

    .    

,      

      ,    

       .  

        

   (    

  ). 

5.2  ,     

 

        

       5.1. 

 5.1 -       

24
28

7

40

6

0

5

10

15

20

25

30

35

40

45
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   ,   

      ;   

      . 

      ,   

 ,       5.2. 

 5.2 -         

     (     

 ) 

   ,     

         

   12    (  = 0,047).     

         

     (  = 0,029).     

     5.1. 
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 5.1 -        

      

 

 

    

  

       6   

 

 

 

17 (77,3) 5 (22,7) 0 (0,0) 

  19 (76,0) 6 (24,0) 0 (0,0) 

-  

 

2 (66,7) 1 (3,3) 0 (0,0) 

  19 (63,3 10 (33,3) 1 (3,3) 

 

 

2 (50,0) 2 (50,0) 0 (0,0) 

       12   

 

 

 

8 (100,0) 0 (0,0) 0 (0,0) 

  12 (85,7) 1 (7,1) 1 (7,1) 

-  

 

1 (100,0) 0 (0,0) 0 (0,0) 

  12 (66,7) 3 (16,7) 3 (16,7) 

 

 

0 (0,0) 2 (100,0) 0 (0,0) 

.      .  

   (%)        

. 
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       12   

 (  = 0,012),          

        

(  = 0,014).          

     5.3;  –   5.2.  

 5.3 -           

   (      

) 
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 5.2 -         

     

 
 

    
  

       6   
 

 
 

10 (45,5) 7 (31,8) 5 (22,7) 

  8 (26,7) 19 (63,3) 3 (10,0 
-  

 
2 (50,0) 2 (50,0) 0 (0,0) 

  1 (33,3) 2 (66,7) 0 (0,0) 
 

 
16 (64,0) 9 (36,0) 0 (0,0) 

       12   
 

 
 

6 (75,0) 1 (12,5) 1 (12,5) 

  10 (55,6) 4 (22,2) 4 (22,2 
-  

 
0 (0,0) 2 (100,0) 0 (0,0) 

  0 (0,0) 0 (0,0) 1 (100,0) 
 

 
12 (85,7 0 (0,0) 2 (14,3) 

.      .  

   (%)        

. 

         

 (  5.3). 

  ,   6    

         ,  

         

   12   . 
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 5.3 -    «  »    

        (    

 ) 

  
 

  
MRC 

  
 -

 
 

 
-

 
 

-
 

 

 
 

  
(  6 

  
) 

4,50 
(3,00; 
5,00) 

5,00 
(5,00; 
5,00) 

5,00 
(5,00; 
5,00) 

5,00 
(3,00; 
5,00) 

5,00 
(4,00; 
5,00) 

0,003

  
(  12 

  
) 

5,00 
(4,75; 
5,00) 

5,00 
(5,00; 
5,00) 

5,00 
(5,00; 
5,00) 

5,00 
(5,00; 
5,00) 

5,00 
(5,00; 
5,00) 

0,563

  
(  6 

) 

5,00 
(4,00; 
5,00) 

3,50 
(3,00; 
4,00) 

5,00 
(4,50; 
5,00) 

2,00 
(2,00; 
3,00) 

5,00 
(4,00; 
5,00) 

< 
0,001

  
(  12 

) 

5,00 
(5,00; 
5,00) 

4,00 
(3,25; 
5,00) 

4,00 
(3,50; 
4,50) 

5,00 
(5,00; 
5,00) 

5,00 
(5,00; 
5,00) 

0,010

  
(  6 

) 

5,00 
(3,25; 
5,00) 

5,00 
(5,00; 
5,00) 

5,00 
(5,00; 
5,00) 

5,00 
(4,50; 
5,00) 

4,00 
(4,00; 
5,00) 

0,002

  
(  12 

) 

5,00 
(5,00; 
5,00) 

5,00 
(5,00; 
5,00) 

5,00 
(5,00; 
5,00) 

5,00 
(5,00; 
5,00) 

5,00 
(5,00; 
5,00) 

0,887

  
(  6 

) 

5,00 
(4,00; 
5,00) 

3,00 
(2,00; 
4,00) 

4,50 
(3,75; 
5,00) 

4,00 
(2,50; 
4,50) 

5,00 
(4,00; 
5,00) 

0,001

  
(  12 

) 

5,00 
(4,75; 
5,00) 

4,00 
(3,00; 
5,00) 

4,00 
(3,50; 
4,50) 

5,00 
(5,00; 
5,00) 

5,00 
(5,00; 
5,00) 

0,034

    

       26   

 85.          

 5.4.         

 (  < 0,001   = 0,006 ). 
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 5.4 -        

       

            

     5.5, .  ,  

        

.        (  

5.5, ).  

                                                                             

 5.5 -    ( )    ( )   

          (   

   ) 



126 

     ,   

       .  

          

   .  ,     

  ,     

. 

 

   

        58 

  85.       

     (     ) 

   5.6.    ,    

,   (  < 0,001). 

 
 5.6 -         
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  5.7        

           

.        

   .    

    (  5.7 ).  

                                                                                  

 5.7 -    ( )    ( )  

          

  (      ) 

        

      .  

      ,   

 ,        (  

,   .). 

,         

    .    

,        

     ,     . 

 ,        

,       ,  ,  

   . ,     

      .  
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  ,       ,  

       , . .   

       

 .  ,      

  ,     , , 

   (  5.4).  

     :    

   75 %    ,  

        4 %;  

  64 %       0 %   

 . 

 

 5.4 -        

   

  

 

 

 

 

 

 

 

 

    8 (13,8) 12 (44,4) 0,010 

 16 (27,6) 6 (22,2)  

 34 (58,6) 9 (33,3)  

    1 (4,0) 15 (75,0) < 0,001 

 16 (64,0) 0 (0,0)  

 6 (24,0) 5 (25,0)  

 2 (8,0) 0 (0,0)  

.   ;      

(%)    . 

 

 

        

  76   85.    
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   (  9 ),    

  .       

          

      ,  

   . 

          

  ,    ,  

  5.8.  

                                                                     

 5.8 -    ( )    ( )  

          (  

    ) 

         

,    6  12    (  5.5). 

 ,      

    (     

),       , . .  

       . 
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 5.5 -          

  

  
 

 
 

 

   
  

 

18,00 (16,00; 19,25) 20,00 (20,00; 20,00) 0,005 

 (%)  
  

 

90,00 (80,00; 96,25) 100,00 (100,00; 100,00) 0,005 

  
 6  
  

17,00 (15,00; 19,00) 20,00 (18,00; 20,00) 0,068 

 , 
 12  
  

19,50 (18,00; 20,00) 20,00 (20,00; 20,00) 0,162 

 

 

       

      ,    

    .   , 

 ,   ,   ,  

       

 -      

  . 

   ,  : 

1.  ,    , 

–       ,  

       (p  0,05). 

2.          

       

 . 
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5.3  ,    

  

   

        

  4 ,  –  81.     

      5.9, .  

         

      (  = 0,405).      

         

      (  = 0,004).  

   (McCormick)    

       5.9, .  

                                                                             

 5.9 -  –      

     ;  –   

          

   (     

 ) 

         

    :    (  = 0,024), 
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 6  (  = 0,011)    (  = 0,015)  .  

 ,       

,    ,      

    ,   ;    

      . 

        

     5.10. 

 5.10 -         

       (  

    ) 

  ,    

        (  = 

0,05)      (  = 0,023).      ,  

       

        

 (   )     . 
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 ,        

 ,        

       

  .   –       

 –       . 

  ,      

     .   

         

       

 ,      ,  

          

. 

     

 

     ,  

       

     .   

     73 ;  10   ,  

2   .  

        

     5.11, .     

        

(  = 0,176),            

     (  = 0,001).  

          

    5.11, .  
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 5.11 -  –         

         ;  –  

          

     (      

) 

        

   (  = 0,044);       

    ,      

.         (  = 0,002), 

        

 ,      .  , 

,        

  (  = 0,124   = 0,109 ). 

         

 5.12.  ,        

           

(  = 0,015,  = 0,006,  = 0,018 ). 
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 5.12 -          

       (     

 ) 

     ,  

  ,      

       (  5.6). 

 ,     ,   

 ,          

        ,   

,      .    

         

 .     ,   

          

     .  

 ,     ,  

        

   . 
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 5.6 -    ,  

  ,        

  (     ) 

 

 

 

  

 

 

 

 

 

 

 

 

 

  

 

 

15,00 (10,00; 

15,00) 

5,00 (0,00; 5,00) 0,001

 12 

 

 

 

15,00 (15,00; 

15,00) 

10,00 (10,00; 

15,00) 

0,003

 

 

 

 

10,00 (5,00; 

10,00) 

2,50 (0,00; 5,00) 0,006

 12 

 

10,00 (10,00; 

10,00) 

10,00 (5,00; 10,00) 0,038

  

 

 

 

5,00 (0,00; 5,00) 0,00 (0,00; 0,00) 0,006

 12 

 

5,00 (5,00; 5,00) 0,00 (0,00; 5,00) 0,006

  

 

 

15,00 (10,00; 

15,00) 

5,00 (1,25; 10,00) 0,006

   

  

 

 

10,00 (5,00; 

10,00) 

0,00 (0,00; 0,00) 0,002

 12 

 

10,00 (10,00; 

10,00) 

5,00 (0,00; 10,00) 0,007

 

   

     49   

 ;  36     . 
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       . 

           

5.13.  ,         

       

.  

               
                                                                                                       

 5.13 -    ( )    ( )  

          

 

       

,      

     .   

   5.7.  

      , 

       

  .  

       

 ,    .     

     , . .   

         

 . 
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 5.7 -       

          

 (     ) 

      

   15,00 (15,00; 15,00) 15,00 (5,00; 15,00) 0,021 

  5,00 (5,00; 5,00) 5,00 (0,00; 5,00) 0,009 

 

 

15,00 (15,00; 15,00) 15,00 (8,75; 15,00) 0,009 

   10,00 (10,00; 10,00) 10,00 (0,00; 10,00) 0,035 

 10,00 (10,00; 10,00) 10,00 (5,00; 10,00) 0,003 

 10,00 (10,00; 10,00) 10,00 (5,00; 10,00) 0,005 

  10,00 (10,00; 10,00) 10,00 (10,00; 10,00) 0,449 

  5,00 (5,00; 5,00) 5,00 (5,00; 5,00) 0,108 

  10,00 (10,00; 10,00) 10,00 (5,00; 10,00) 0,093 

 10,00 (10,00; 10,00) 10,00 (8,75; 10,00) 0,905 

 

 

      

  

 15        

(« »)     ;  70   

   .      

        

   ,     (  

5.14). 
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 5.14 -       

         

       

 

 

    ,     

 ,    5.15. 

     
                                                                                                                     

 5.15 -    ( )    ( )  

          

   (      ) 
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  ,     

        

     (  = 0,047   = 0,045 ). 

    ,  ,    

     ,   

   ,        

.          

     :  14,00 (  

 12,50; 18,00)        

 ; 18,00 (16,00; 20,00)     

   ;  = 0,026.      

   : 15,00 (14,00; 20,00)  20,00 (18,00; 20,00) 

 (  = 0,117). 

      

         50 % 

   11     ;    

50 % –  14 ;     22 . 

  ,       

,    5.16, .   ,  

        

 ,    –  (  = 0,044). 

        , 

    ,    5.16, 

.           

   (  = 0,135),     (  = 0,008),  

6  (  = 0,031)   12  (  = 0,030)     

   . 



141 

      
                                                                                                           

 5.16 -  –        
        ;  – 

          
     (     

 ) 
 

 

         

 5.17.       

  ,  12      (  = 0,028). 

     . 

 
 5.17 -          

      (     
 ) 
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  ,   ,    

  ,      

  (  5.8). 

 

 5.8 -       

(   )       

   (     

) 

  

 

 

  

 50 

 

   

50 

   

  

 

 5,00 

(0,00; 

10,00) 

15,00  

(15,00; 15,00) 

12,50 

(10,00; 15,00)

0,004 

 

12 

 

 

12,50 

(6,25; 

15,00) 

15,00 

(15,00; 15,00) 

15,00 

(15,00; 15,00)

0,050 

 

 

 5,00  

(0,00; 5,00)

5,00 

(5,00; 5,00) 

5,00 

(5,00; 5,00) 

0,042 

 

 

 5,00 

(0,00; 5,00)

10,00 

(10,00; 10,00) 

5,00 

(5,00; 10,00) 

0,005 

 

 

 5,00 

(2,50; 

10,00) 

15,00 

(11,25; 15,00) 

15,00 

(10,00; 15,00)

0,008 

  

 

 14,00 

(11,50; 

16,50) 

18,00 

(17,00; 19,75) 

18,50 

(16,00; 20,00)

0,011 
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 ,        

,  ,    ,     

     50 %,    

   ,       

    50 %. 

       

          

 .   ,   , 

  ,   ,  

,   ,     

          

  -      

  . 

  ,    : 

1. ,    ,  , 

   ,    

     . 

2.  ,      ,

       

    . 

3.    ,    

    .  

4.  ,    

     :  

 ,   ,     

       50 % (   

0,05). 
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5.4     , 

    

         

  ,   ,   

:    ;   ;  ;  6 

  ;  12  (  )  .  

   ,    

  .       

,   .     

          

      5.9.   

           

.       15 (17,6 %) 

,  – 33 (38,8 %);      37 

(43,5 %). 

 5.9 -       

  

 
 

 

 

(  

) 

 

 

 

 

 

 

 

74,0 ± 14,3 
80,00 

(70,00; 80,00) 
40 100 

 

 
68,5 ± 16,9 

70,00 

(50,00; 80,00) 
30 90 

  ,     

,    5.10.  
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 5.10 -       

   

 
 
 

 
(  )

   1,7 ± 0,8 1,00 (1,00; 2,00) 
   2,2 ± 1,1 2,00 (1,00; 3,00) 

  2,2 ± 1,1 2,00 (1,00; 3,00) 
 6   

 
1,7 ± 0,9 1,00 (1,00; 2,00) 

 12   
 

1,6 ± 0,9 1,00 (1,00; 2,00) 

 

 

         

  1  4 .    

            

 (  < 0,001);       (  < 0,001);  

      6    (  = 0,005);   

     12    (  < 0,001);    

12    (  < 0,001).     

  .      

    1 (1,2 %) ,  – 

25 (29,4 %) ; 59 (69,4 %)    

.         

 12     4 (9,3 %) ,  – 6 

(14,0 %) ;   – 33 (76,7 %) . 

       

        

   5.11. 
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 5.11 -        

 

 
 
 

 
(  

) 
 

 
 

 
  

 
86,3 ± 20,5 

100,00 
(80,00; 100,00) 

15 100 

  75,8 ± 26,2 
85,00 

(55,00; 100,00) 
15 100 

 12  
  

92,1 ± 16,6 
100,00 

(90,00; 100,00) 
20 100 

 

         

    (  < 0,001),    12   

 (  < 0,001);   –     

  12    (  = 0,886).      

        8 (9,4 %) 

,  –  40 (47,1 %) ,   –  37 

(43,5 %) .       12   

    8 (18,6%) ,  

– 7 (16,3%) ; 28 (65,1%)     

. 

        

      5.12.    

,   ,        

 –8  4    0,8   0.    

         

     (  < 0,001),     

    . 
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 5.12 -        

  

 
 
 

 
(  

) 
 

 
 

 
  

 
17,6 ± 2,5 

18,00 
(16,00; 20,00) 

9 20 

  16,8 ± 3,1 
18,00 

(15,00; 20,00) 
8 20 

 12  
  

18,6 ± 2,3 
20,00 

(18,00; 20,00) 
10 20 

 

 

 ,     ,   

  ,         ,   

 12      , . .  

       ;    

       12     

   .     

        5.13.  

  ,      , 

   ,  ,   

    ,   

       ,   

  .        

   . 
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 5.13 -      
      

 
 
 

 
(  

) 
 

   
    7,6 ± 3,8 10,00 (5,00; 10,00) < 0,001 

  6,4 ± 4,4 10,00 (0,00; 10,00) 0,015 
 12    8,6 ± 3,3 10,00 (10,00; 10,00) 0,903 

   
    12,7 ± 3,8 15,00 (10,00; 15,00) < 0,001 

  10,7 ± 5,1 15,00 (5,00; 15,00) 0,002 
 12    13,8 ± 3,2 15,00 (15,00; 15,00) 0,774 

 
    8,7 ± 2,3 10,00 (10,00; 10,00) < 0,001 

  7,7 ± 2,9 10,00 (5,00; 10,00) 0,004 
 12    9,5 ± 1,5 10,00 (10,00; 10,00) 0,484 

 
    12,5 ± 4 15,00 (10,00; 15,00) < 0,001 

  10,9 ± 5 15,00 (10,00; 15,00) 0,002 
 12    14,3 ± 2,8 15,00 (15,00; 15,00) 0,128 

  
    8,7 ± 2,6 10,00 (10,00; 10,00) < 0,001 

  6,7 ± 3,7 10,00 (5,00; 10,00) 0,001 
 12    9,2 ± 2,4 10,00 (10,00; 10,00) 0,571 

  
    4,0 ± 2,0 5,00 (5,00; 5,00) < 0,001 

  3,0 ± 2,5 5,00 (0,00; 5,00) 0,013 
 12    4,2 ± 1,9 5,00 (5,00; 5,00) 0,766 

  ,    , 

       

    ,        

    12   ,     

    12     . 

       5.14.  



149 

       

      , 

     . 

 

 5.14 -      , 

         

  

 
 

 

 

(  

) 

 

  

  

  
4,6 ± 1,4 5,00 (5,00; 5,00) 0,013 

  4,1 ± 1,9 5,00 (5,00; 5,00) 0,149 

 12   

 
5,0 ± 0,0 5,00 (5,00; 5,00) 1,000 

  

  

  
9,6 ± 1,4 10,00 (10,00; 10,00) 

0,013 

  9,1 ± 1,9 10,00 (10,00; 10,00) 0,072 

 12   

 
9,9 ± 0,8 10,00 (10,00; 10,00) 

1,000 

 

,        

         

  (  5.15).      

 ,      

    ;     

     ,    ,  

      . 
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 5.15 -      ,  

       

  

 
 

 

 

(  

) 

 

 

  

  
8,9 ± 2,2 10,00 (10,00; 10,00) 0,193 

  8,5 ± 2,9 10,00 (10,00; 10,00) 0,071 

 12   

 
8,7 ± 2,5 10,00 (10,00; 10,00) 0,203 

 

  

  
9,0 ± 2,2 10,00 (10,00; 10,00) 

0,183 

  8,7 ± 2,6 10,00 (10,00; 10,00) 0,071 

 12   

 
8,8 ± 2,4 10,00 (10,00; 10,00) 

0,089 

        

        

  .  

5.5       

     , 

  ,    , 

   ,    .  

        

 ,   ,    

5.18.      1 (7,7%) ,  

–  3 (23,1%) ;  9 (69,2%)    .
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 5.18 -      

    ,    

        

   5.16,      5.19, .  

 5.16 -      ,  
  

     

 
  

  
   

 

7 (53,8) 5 (38,5) 1 (7,7) 

  
   12 

   

7 (63,6) 3 (27,3) 1 (9,1) 

 6   
 

9 (81,8) 0 (0,0) 2 (18,2) 

 12   
 

8 (72,7) 1 (9,1) 2 (18,2) 

  6-   12-  
   

10 (90,9) 1 (9,1) 0 (0,0) 

.      .  

   (%)    . 
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     ,      

       

  ,       12   

 (53,8%  63,6% ).      

     5 (38,5%) ,    

     3 (27,3%) .  

        , 

  ,    5.19,     

5.17.   

                                                                     

 5.19 -    ( )    ( )  

    ,    (  

    ) 

        

         12  

  (54,5 %).       

    61,5 % .     

      2 (18,2 %) , . .  

        .  
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 5.17 -      ,  

  

     
   

  
   

 
4 (30,8) 8 (61,5) 1 (7,7) 

  
   12 

   
6 (54,5) 2 (18,2) 3 (27,3) 

 12   
 

3 (27,3) 1 (9,1) 7 (63,6) 

.      .  

   (%)    . 

5.6      

(      )  

        

 ,     (7 

),    5.20.  

 5.20 -        

  ,    
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        . 

     6 (85,7 %) ;  1 (14,3 %) 

    .    

        5.18    

5.21, .   

 5.18 -      , 

   

     

 

   

   
4 (57,1) 3 (42,9) 0 (0,0) 

   

  12   

 

1 (33,3) 1 (33,3) 1 (33,3) 

 6   

 
3 (100,0) 0 (0,0) 0 (0,0) 

 12   

 
2 (66,7) 0 (0,0) 1 (33,3) 

  6-   12-  

   
2 (66,7) 0 (0,0) 1 (33,3) 

.      .  

   (%)    . 

        

  5.21,     5.19. 
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 5.21 -    ( )    ( )  

    ,   

 (      ) 

 

 5.19 -      ,  

  

     

   

  

  

  

 

3 (42,9) 

 

4 (57,1) 

 

0 (0,0) 

  

   12 

   

 

1 (33,3) 

 

0 (0,0) 

 

2 (66,7) 

 12   

 

0 (0,0) 0 (0,0) 3 (100,0) 

.      .  

   (%)    . 

 

     (57,1%)    

        

  ;   (42,9%)   
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   .         

  .  

  (   )   

           

,       (57,1%)   

  (42,9%).        

  3 ,  -      -  

         

  . 
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 ,      

     

  ,     

      

    (12 .  )  : 

     ,   

     ,    

   (p  0,05).  

  ,   6  12    

        

     ,      

   .  

        

   ,     .  , 

       ,   

      ,  

,     . ,    

       .  

     :    

   75%    ,  

        4%;  

  64%       0%   

 . 

                  

.          

     .  ,   

    ,    

 . 
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 ,     

     .    

       

    .  

        -     

      (CBV, CBF)   

       (MTT, 

PS)        

      

 .  

          

 3D-    .  

    -   - . 

  3D-      3. 

      

        , 

         

       

      .  

     

          

.  ,  3D-    

  ,      , 

   ,   (    

     ) , ,  

  ,      

.        

   . 
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,    3D-   

 ,   ,    

    3D- ,    

-  .  ,   

    ,     

        

  . 

      

  

  ,         

       

 ,    ,     76 %  

    , 

   (  12     >1000 ).  

       

     .   

  24–48    .  

       

     , 

           

. 

        

 ,    ,    , 

  ,    

   ( . .     

       

).      13 ,   , 

     ,     
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 ( -  ).   ,    

    (63,6%)    

 .  

         

 .  

 ,      , 

         

 (   )      

.      

  ,      

     .     

,        

         

,         

. ,   [44]       

   (4 )   (3 )  

  .       

      ,     

    ,   

. ,       

      ,     

 . 

    ,   

,   ,   

       , 

   ,  . 

,        

.         

,        
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  ,    -   

    ,    

       

.  ,    ,   

   ,   

  ,   ,    

        . 

  ,    ,     

  ,        

,         

      .  

    

  

        

   81 (95,4%) .   

 ,   , 

     ,    

. ,        

  1,7 ± 0,8,    – 2,2 ± 1,1,  6  – 1,7 

± 0,9,  12  – 1,6 ± 0,9.      

        (  < 0,001);   

  6     (  = 0,005),      

  12    (  < 0,001).        

,       12   

  .      

       (76,7%),  

          9,3%  14,0% 

, .       86,3 

± 20,5,    – 75,8 ± 26,2,  12  – 92,1 ± 16,6. 



162 

        

    (  < 0,001)      12   

 (  < 0,001).      ,   

      12     

   (  = 0,886).    

       65,1% ,   

  18,6%  16,3%     

 , .     

     . 

 ,       

  McCormick       «  

»  «12  (  )   » ,  

       76,7 % 

 65,1 % ,  (   0,05). 

     

    ,  

     ,    . 

,    44 ,  [85],    6–12 

c         84% 

.    25 ,  [29],    

   120      74% 

.      (108 ),   

 80% [90].   (64–87 %)       

   [64, 86, 95].  ,   

          

       

 .   ,      

    71,2%  . 

 ,      

     ,     
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,         

. 

 ,    ,   

    ,       

   :     

     (    ),  

-  .       

    ,    

  ;  ,    

         [105]. 

 ,         

   ,    

        [7],   

    . 

 

    

          

       

     . 

      ,   

   ,    

   ,     -   

 .  ,    

   ,     , 

     ,    

    ,     

.        

       

     



164 

 [63, 109, 114].       [94, 120, 121], 

          , 

   .   ,    ,   

   :      

       , 

     .    

       

     .  , 

         

  .   ,     

,      

      ,  

      

. 

  

 ,     

      

   ,    

   ,   

        

       

. 

1.   ,  ,     

  (  ,  ,  

)      .  ,  

   (p < 0,05   )  

   ,     

  [118].  

2.        

      .    
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,    ,   

  ,     (p < 0,01 

           

 ).  ,   ,    ,   

       ,  

   ,        

    .  

3.         50%

       

        ,    

,  ,   , ,  

 (p  0,05). 

4.     

        ,   

          

.         

        50% (   

  ). 

  ,    ,   

         

  ,     ,    

  .  ,    

 ,   ,   

,    ,    

 ,      ,  

 -       

 . 
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1.    

     ,  

  .    

      

         

      ,   

      (   0,05). 

2.        

      76,7%  65,1% 

 (   0,05).

3. -    

   ,  

      (CBV, CBF)   

       (MTT, 

PS)       .  

  ,       -

        ,  

        

 . 

4.      

  ,      

 :  ;  /   

 ;  /      

  . 

5.    

       95,4%. 

,      
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     , 

:   ,   , 

      ,   

  ,   50% ( 0,05). 

6.    (    

  )     

       (  

– 2    ).

               

    ,  

        

   .  

7.    

         

    ,    

. 



168 

  

1. -      

   . 

2.  –   -      

       

.   

3.       

   (       

)        

  . 

4.    (    

     24   ) 

   ,      

  ,     . 

5.     ,

      ,   

     . 

6.         

     

   . 



169 

  

1. , . . -    -

     / . . , . .  

//  . – 1997. – . 2. – . 50–54. 

2. , . .    / . . . – .:

, 2002. – 392 . 

3. , . .       / . .

. – .: , 1959. — 367 .  

4. ,     

  / . . , . . , . . 

, . .  // . – 2013. –  3. – . 15–23. 

5.  .    

  . 

http://www.ruans.org/Text/Guidelines/spinal_intramedullary_tumors.pdf (  

15.03.2020 .) 

6. , . .  :  4 . / . . ,

. . . – .:  , 2008. – 1885 . 

7. , . .    

  / . . , . . , . .  //  

  . . . – 2005. –  1. – . 20–23. 

8.      :

      / . .   . 

//    . – 2014. –  2(5). – . 46–56. 

9. , . . -    

    / . . , . . , 

. .  //   . – 1998. –  13. – . 1–5. 

10. , . .     

   / . .  //   . – 

2000. – . 1. –  9. – . 36–39. 



170 

11. , . .     

 / . . , . .  //   

. – 2012. –  2(23). – . 93–103. 

12. , . . -  :  ,

    / . . , . .  // 

 . –  2. – . 29–40. 

13. , . .    / . . . – .: ,

1955. – 155 . 

14. , . .      .

  ,      

  / . . , . . , . .   . // 

 . – 2008. – . 3. – 13. – . 38–41. 

15. Acerbi, F. The role of indocyanine green videoangiography with FLOW 800

analysis for the surgical management of central nervous system tumors: an update /  F. 

Acerbi, I.G. Vetrano, T. Sattin et al.  // Neurosurg. Focus. – 2018 . – V. 44. – N 6. – 

Article E6. 

16. Acerbi, F. Use of ICG videoangiography and FLOW 800 analysis to identify the

patient-specific venous circulation and predict the effect of venous sacrifice: a 

retrospective study of 172 patients /  F. Acerbi, I.G. Vetrano, T. Sattin et al. // Neurosurg. 

Focus. – 2018b. – V. 45. – N 1. – Article E7. 

17. Ammerman, J.M. Long-term natural history of hemangioblastomas in patients

with von Hippel–Lindau disease: implications for treatment / J.M. Ammerman., R.R. 

Lonser, J. Dambrosia et al. // J. Neurosurg. – 2006. – V. 105. – P. 248–255. 

18.  Ampie, L. Role of preoperative embolization for intradural spinal

hemangioblastomas / L. Ampie, W. Choy, R. Khanna et al. // J. Clin. Neurosci. – 2016. 

– V. 24. – P. 83–87.

19. Anderson, I. Lateral ventricle hemangioblastoma: the role of perfusion scanning

and embolisation in diagnosis and management / I. Anderson, R. Kumar, T. Patankar et 

al. // Case Reports. – 2014. – V. 2014. – Article ID bcr2014205736. 

20. Awad, A.W. The efficacy and risks of preoperative embolization of spinal tumors



171 

/ A.W. Awad, K.K. Almefty, A.F. Ducruet et al. // Journal of Neuro-Interventional 

Surgery. – 2015. – V. 8. – N 8. – P. 859–864. 

21. Baker, . . MR imaging of spinal hemangioblastomas // merican Journal of

Roentgenology / . . Baker, C.J. Moran, F.J. Wippold et al. – 2000. – V. 174. – P. 

377 382. 

22. Baleriaux, D. Intraspinal and intramedullary pathology // Imaging of the Spine

and Spinal Cord / eds. D. Baleriaux, P. Parizel, W.O. Bank. – N. Y.: Raven, 1992. – P. 

514–523. 

23. Bamps, S. What the neurosurgeon should know about hemangioblastoma, both

sporadic and in von Hippel–Lindau disease: A literature review / S. Bamps, F.V. 

Calenbergh, S.D. Vleeschouwer et al. // Surg. Neurol. Int. – 2013. – V. 4. – Article 145. 

24.  Bao-Cheng, C. MR findings in spinal hemangioblastoma: correlation with

symptoms and with angiographic and surgical findings / C. Bao-Cheng, T. Satoshi, H. 

Kazutoshi et al. // American Journal of Neuroradiology. – 2001. – V. 1. – N 22. – P. 

206 217.  

25. Berenstein, A. Tumors of the spinal column and spinal cord / A. Berenstein, P.

Lasjaunias, K.G.  TerBrugge // Surgical Neuroangiography: Clinical and Endovascular 

Treatment Aspects in Adults / eds. A. Berenstein, P. Lasjaunias, K.G. TerBrugge. – 

Berlin: Springer, 2004. – V. 2. – P. 874–877.  

26. Bhatia, K.D. Successful treatment of six cases of indirect carotid-cavernous

fistula with ethylene vinyl alcohol copolymer (Onyx) transvenous embolization / K.D. 

Bhatia, L. Wang, R.J. Parkinson, J.D. Wenderoth  // J. Neuroophthalmol. – 2009. – V. 

29. – P. 3–8. 

27. Binkert, C.A. Spinal cord vascular disease: characterization with fast three-

dimensional contrast-enhanced MR angiography / C.A. Binkert, S.S. Kollias, A. 

Valavanis // American Journal of Neuroradiology. – 1999. – V. 20. – N 10. – P. 1785–

1793. 

28. Biondi, A.  Hemangioblastomas of the lower spinal region: report of four cases

with preoperative embolization and review of the literature / A. Biondi, G.K. Ricciardi, 

T. Faillot et al. // American Journal of Neuroradiology. – 2005. – V. 26. – N 4. – P. 936–



172 

945. 

29.  Boström, A. Intramedullary hemangioblastomas: timing of surgery,

microsurgical technique and follow-up in 23 patients / A. Boström, F.J. Hans, P.C. 

Reinache et al.  // Eur. Spine J. – 2008. – V. 17. N 6. – P. 882–886. 

30. Boughey, A.M. Central nervous system haemangioblastoma: a clinical and

genetic study of 52 cases / A.M. Boughey, N.A. Fletcher, A.E. Harding // J. Neurol. 

Neurosurg. Psychiatry. – 1990. – V. 53. – P. 644–648.  

31. Butman, J.A. Neurologic manifestations of von Hippel–Lindau disease / J.A.

Butman, W.M. Linehan, R.R.  Lonser // JAMA. – 2008. – V. 300. – N 11. – P. 1334–

1342. 

32. Chamberlain, M.C. Adult primary intradural spinal cord tumors: a review / M.C.

Chamberlain, T.L. Tredway // Curr. Neurol. Neurosci. Rep. – 2011. – V. 11. – P. 320–

328. 

33. Chang, S.D. Treatment of hemangioblastomas in von Hippel–Lindau disease with

linear accelerator-based radiosurgery / S.D. Chang, J.A. Meisel, S.L. Hancock et al. // 

Neurosurgery. – 1998. – V. 43. – N 1. – P. 28–34.  

34. Chang, U.K. Radiosurgery using the Cyberknife for benign spinal tumors: Korea

Cancer Center Hospital experience / U.K. Chang, C.H. Rhee, S.M. Youn et al. // Journal 

of neuro-oncology. – 2011. – . 101. – N 1. – . 91–99. 

35. Chang, H. Microsurgical treatment of cervical spinal hemangioblastoma /  H.

Chang, J. Li, P. Wang et al. // Neurochirurgie. – 2020. – 

doi:10.1016/j.neuchi.2019.11.005 

36. Chen, J.Q. Application of 3D-computed tomography angiography technology in

large meningioma resection / J.Q. Chen, Y. Guan, G. Li et al. // Asian Pac. J. Trop. Med. 

– 2012. – V. 5. – P. 577–581.

37. Chen, L. Preoperative embolization versus direct surgery of meningiomas: A

meta-analysis / L. Chen, D. Li, Y. Lu et al. // World Neurosurgery. – 2019. – doi: 

10.1016/j.wneu.2019.02.223. 

38. Chen, T. Preliminary study of whole-brain CT perfusion imaging in patients with

intracranial tumours adjacent to large blood vessels /  T. Chen, D. Guo, Z. Fang et al. // 



173 

Clin. Radiol. – 2014. – V. 69. – N 1. – P. e25–e32. 

39. Chu, B.C. MR findings in spinal hemangioblastoma: Correlation with symptoms

and with angiographic and surgical findings / B.C. Chu, S. Terae, K. Hida et al. // AJNR 

Am. J. Neuroradiol. – 2001. – V. 22. – P. 206–217. 

40. Clark, A.J. Surgical technique of temporary arterial occlusion in the operative

management of spinal hemangioblastomas / A.J. Clark, D.C. Lu, R.M. Richardson et al. 

// World Neurosurg. – 2010. – V. 74. – N 1. – P. 200–205. 

41.  Cloft, H.J. Spinal cord infarction complicating embolisation of vertebral

metastasis / H.J. Cloft, M.E. Jensen, H.M. Do, D.F. Kallmes // Interv. Neuroradiol. –

1999. – V. 5. – N 1. – P. 61–65. 

42. Colby, G.P. Intraoperative indocyanine green angiography for obliteration of a

spinal dural arteriovenous fistula / G.P. Colby, A.L. Coon, D.M. Sciubba // J. 

Neurosurg. Spine. – 2009. – V. 11. – N 6. – P. 705–709. 

43. Conway, J.E. Hemangioblastomas of the central nervous system in von Hippel–

Lindau syndrome and sporadic disease /  J.E. Conway, D. Chou, R.E. Clatterbuck et al. 

// Neurosurgery. – 2001. – V. 48. – P. 55–63. 

44. Cornelius, J.F. Hemorrhage after particle embolization of hemangioblastomas:

comparison of outcomes in spinal and cerebellar lesions / J.F. Cornelius, J.P. Saint-

Maurice, D. Bresson et al. // J. Neurosurg. – 2007. – V. 106. – N 6. – P. 994–998.  

45.  Corr, P. Exophytic intramedullary hemangioblastoma presenting as an

extramedullary mass on myelography / P. Corr, T. Dicker, M. Wright // Am. J. 

Neuroradiol. – 1995. – V. 16. – P. 883–884. 

46.  Crisi, G. Non-von Hippel–Lindau hemangioblastoma in the hippocampus:

characterization with time-resolved MRA using TRICKS sequence at 3T / G. Crisi, E. 

Giombelli, E. Ventura // The Neuroradiology Journal. – 2010. – V. 23. – N 4. – P. 416–

419. 

47. Cristante, L. Surgical management of intramedullary hemangioblastoma of the

spinal cord / L. Cristante, H. Herrmann // Acta Neurochir. (Wien). – 1999. – V. 141. – 

P. 333–340. 

48. Cushing, H. Hemangiomas of erebellum and retina (Lindau's disease): with the



174 

report of a case / H. Cushing, P. Bailey // Trans. Am. Ophthalmol. Soc. – 1928. – V. 26. 

– P. 182–202.

49. Das, J.M. Microsurgical treatment of sporadic and von Hippel–Lindau disease

associated spinal hemangioblastomas: a single-institution experience / J.M. Das, K. 

Kesavapisharady, S. Sadasivam, S.N. Nair // Asian Spine J. – 2017. – V. 11. – N 4. – P. 

548–555.  

50. Daly, M.E. Tolerance of the spinal cord to stereotactic radiosurgery: insights from

hemangioblastomas / M.E. Daly, C. Choi, I. Gibbs et al. // Int. J. Radiation Oncology 

Biol. Phys. – 2011. – V. 80. – N 1. – P. 213–220.  

51.  Deng, X. Intraspinal hemangioblastomas: analysis of 92 cases in a single

institution: clinical article / X. Deng, K. Wang, L.Wu et al. // Journal of Neurosurgery 

Spine. – 2014. – V. 21. – P. 260–269. 

52. Derdeyn, C.P. Polyvinyl alcohol particle size and suspension characteristics /

C.P. Derdeyn, C.J. Moran, D.T. Cross et al.  // American Journal of Neuroradiology. – 

1995. – V. 16. – P. 1335–1343. 

53. Dolgushin, M. Hemangioblastoma / M. Dolgushin // Brain Methastases / eds M.

Dolgushin, V. Kornienko, I. Pronin. – Heidelberg: Springer Nature, 2018. – P. 375–376. 

54.  Eskridge, J.M. Preoperative endovascular embolization of craniospinal

hemangioblastomas / J.M. Eskridge, W. McAuliffe, B. Harris et al.  // AJNR Am. J. 

Neuroradiol. – 1996. – V. 17. – P. 525–531. 

55. Ferroli, P. Application of intraoperative indocyanine green angiography for CNS

tumors: results on the first 100 cases / P. Ferroli, F. Acerbi, E. Albanese et al. // Acta 

Neurochir. Suppl. – 2011. – V. 109. – P. 251–257. 

56. Friedrich, H. Intramedullary vascular lesions in the high cervical region: transoral

and 16 Neurosurg Focus  Volume 39 • August 2015 Vascular intraspinal tumors dorsal 

surgical approach. Two case reports / H. Friedrich, G. Hänsel-Friedrich, H. Zeumer // 

Neurosurg. Rev. – 1990. – V. 13. – P. 65–71.  

57. Froment, J.C. Diagnosis: Neuroradiology. Intramedullary Spinal Cord Tumors /

J.C. Froment, D. Baleriaux, F.Turjman. – Stuttgart: Thieme, 1996. – P. 33–52. 

58. Garces-Ambrossi, G.L. Factors associated with progression-free survival and



175 

long-term neurological outcome after resection of intramedullary spinal cord tumors: 

analysis of 101 consecutive cases / G.L. Garces-Ambrossi, M.J. McGirt, V.A. Mehta et 

al. // J. Neurosurg. Spine. – 2009. – V. 11. – N 5. – P. 591–599.  

59. Ghobrial, G.M. Surgical treatment of vascular intramedullary spinal cord lesions

/  G.M. Ghobrial, J. Liounakos, R.M. Starke et al. // Cureus. – 2018. – V. 10. – N 8. – 

Article e3154. 

60. Griessenauer, C.J. Preoperative embolization of spinal tumors: a systematic

review and meta-analysis / C.J. Griessenauer, M. Salem, P. Hendri et al. // World 

Neurosurgery. – 2016 – V. 87. – P. 362–371. 

61.  Hanakita, S. The long-term outcomes of radiosurgery for intra-cranial

hemangioblastomas / S. Hanakita, T. Koga, M. Shin et al. // Neuro-oncology. – 2014. – 

V. 16. – N 3. – P. 429–433. 

62. Hänggi, D. The impact of microscope-integrated intraoperative near-infrared

indocyanine green videoangiography on surgery of arteriovenous malformations and 

dural arteriovenous fistulae / D. Hänggi, N. Etminan, H.J.  Steiger et al. // Neurosurgery. 

– 2010. – V. 67. – N 4. – P. 1094–1104.

63. Hao, S. Application of intraoperative indocyanine green videoangiography for

resection of spinal cord hemangioblastoma: advantages and limitations / S. Hao, D. Li, 

G. Ma et al.  // J. Clin. Neurosci. – 2013. – V. 20. – N 9. – P. 1269–1275. 

64. Harati, A. Early microsurgical treatment for spinal hemangioblastomas improves

outcome in patients with von Hippel–Lindau disease / A. Harati, J. Satopää, L. Mahler 

et al. // Surg. Neurol. Int. – 2012. – V. 3. – Article 6.  

65. Hernández-Durán, S. The role of stereotactic radiosurgery in the treatment of

intramedullary spinal cord neoplasms: a systematic literature review / S. Hernández-

Durán, S. Hanft, R.J. Komotar, G.R. Manzano // Neurosurgical review. – 2016. – . 39. 

– N 2. – . 175–183.

66. Ho, V.B. Radiologic-pathologic correlation: hemangioblastoma / V.B. Ho, J.G.

Smirniotopoulos, F.M. Murphy // AJNR Am. J. Neuroradiol. – 1992. – V. 13. – N 5. – 

P. 1343–1352. 

67. Hong, C.G. Preoperative embolization in patients with metastatic spinal cord



176 

compression: mandatory or optional? / C.G. Hong, J.H. Cho, D.C. Suh et al. // World 

Journal of Surgical Oncology. – 2017. – V. 15. – N 1. – Article 45.  

68. Hu, Y.C. Cranial dural arteriovenous fistula: transarterial Onyx embolization

experience and technical nuances / Y.C. Hu, C.B. Newman, S.R. Dashti et al.  // Journal 

of Neurointerventional Surgery. – 2011. – V. 3. – P. 5–13. 

69. Hunt, W.E. Grading of patients with aneurysms / W.E. Hunt / J. Neurosurg.

(Letter). – 1977. – V. 47. – P. 133.  

70. Hwang, S.W. Intraoperative use of indocyanine green fluorescence videography

for resection of a spinal cord hemangioblastoma / S.W. Hwang, A.M. Malek, R. 

Schapiro et al. // Neurosurgery. – 2010. – V. 67. – P. ons300–ons303. 

71. Imizu, S. Assessment of incomplete clipping of aneurysms intraoperatively by a

near-infrared indocyanine green-video angiography (Niicg-Va) integrated microscope / 

S. Imizu, Y. Kato, A. Sangli et al.  // Minim. Invasive Neurosurg. – 2008. – V. 51. – N 

4. – P. 199–203. 

72. Jallo, G.I. Intramedullary spinal cord tumors in children / G.I. Jallo, D. Freed, F.

Epstein  // Childs Nerv. Syst. – 2003. – V. 19. – P. 641–649. 

73. Jiang, C. Transarterial Onyx packing of the transverse-sigmoid sinus for dural

arteriovenous fistulas / C. Jiang, X. Lv, Y. Li et al.  // Eur. J. Radiol. – 2011. – V. 80. – 

P. 767–770. 

74. Joaquim, A.F. Intramedullary hemangioblastomas: surgical results in 16 patients

/ A.F. Joaquim, E. Ghizoni, M. Santos et al. // Neurosurg. Focus FOC. – 2015. – V. 39. 

– N 2. – Article E18.

75.  Kano, H. Stereotactic radiosurgery for intracranial hemangioblastomas: a

retrospective international outcome study / H. Kano, T. Shuto, Y. Iwai et al. // J. 

Neurosurg. – 2015. – V. 122. – N 6. – P. 1469–1478.  

76. Kassamali, R.H. A comparative analysis of noncontrast flow-spoiled versus

contrast-enhanced magnetic resonance angiography for evaluation of peripheral arterial 

disease / R.H. Kassamali, E.T. Hoey, A. Ganeshan et al. // Diagn. Interv. Radiol. – 2013. 

– V. 19. – N 2. – P. 119–125.

77. Khan, N.R. Spinal cord hemangioblastomas / N.R. Khan, A. Ghazanfar, N. Patel,



177 

K.I. Arnautovi  // Spinal Cord Tumors / eds. K.I. Arnautovi , Z.L. Gokaslan. – Basel: 

Springer Nature, 2019. – P. 243–271. 

78. Kim, E.H. Application of intraoperative indocyanine green videoangiography to

brain tumor surgery / E.H. Kim, J.M. Cho, J.H. Chang et al. // Acta Neurochir. (Wien). 

– 2011. – V. 153. – N 7. – P. 1487–1495.

79.  Krüger, M.T. Minimally invasive resection of spinal hemangioblastoma:

feasibility and clinical results in a series of 18 patients / M.T. Krüger, C. Steiert, S. 

Gläsker et al. // J. Neurosurg.: Spine SPI. – 2019. – V. 31. – N 6. – P. 880–889.  

80. Leksell Radiosurgery / eds A. Niranjan, L.D. Lunsford, H. Kano. – Karger Medical

and Scientific Publishers, 2019. 

81. Lee, D.K. Spinal cord hemangioblastoma: surgical strategy and clinical outcome

/ D.K. Lee, W.J. Choe, C.K. Chung et al.  // J. Neurooncol. – 2003. – V. 61. – P. 27–34. 

82. Lee, S.H. Long-term follow-up clinical courses of cerebellar hemangioblastoma

in von Hippel–Lindau disease: two case reports and a literature review /  S.H. Lee, B.J. 

Park, T.S. Kim, Y.J. Lim // J. Korean Neurosurg. Soc. – 2010. – V. 48. – N 3. – P. 263–

267.  

83.  Liu, A. Sporadic intramedullary hemangioblastoma of the spine: a single

institutional review of 21 cases / A. Liu, A. Jain, E.W. Sankey et al. // Neurol. Res. – 

2016. – V. 38. – N 3. – P. 205–209. 

84. Lonser, R.R. Von Hippel–Lindau disease / R.R. Lonser, G.M. Glenn, M. Walther

et al. // Lancet. – 2003. – V. 361. – P. 2059–2067. 

85. Lonser, R.R. Surgical management of spinal cord hemangioblastomas in patients

with von Hippel–Lindau disease / R.R. Lonser, R.J. Weil, J.E. Wanebo et al. // J. 

Neurosurg. – 2003. – V. 98. – N 1. – P. 106–116. 

86.  Mandigo, C.E. Operative management of spinal hemangioblastoma / C.E.

Mandigo, A.T. Ogden, P.D. Angevine et al. // Neurosurg. – 2009. – V. 65. – N 6. – P. 

1166–1177. 

87. Markl, M. Gradient echo imaging / M. Markl, J. Leupold // J. Magn. Reson.

Imaging. – 2012. – V. 35. – N 6. – P. 1274–1289. 

88. Mascalchi, M. Identification of the feeding arteries of spinal vascular lesions via



178 

phase-contrast MR angiography with three-dimensional acquisition and phase display / 

M. Mascalchi, N. Quilici, G. Ferrito et al. // American Journal of Neuroradiology. – 

1997. – V. 18. – N 2. – P. 351–358. 

89. Matsumoto, M. Dynamic 3D-CT angiography / M. Matsumoto, N. Kodama, Y.

Endo et al.  // Am. J. Neuroradiol. – 2007. – V. 28. – P. 299–304. 

90.  Mehta, G.U. Functional outcome after resection of spinal cord

hemangioblastomas associated with von Hippel–Lindau disease / G.U. Mehta, A.R. 

Asthagiri, K.D. Bakhtian et al.  // J. Neurosurg. Spine. – 2010. – V. 12. – N 3. – P. 233–

242. 

91. Merhemic, Z. Diagnostics and differential diagnostics of spinal cord tumors / Z.

Merhemic, M.M. Thurnher // Spinal Cord Tumors / eds K.I. Arnautovic, Z.L. Gokaskan. 

– Bazel: Springer Nature Switzerland, 2019. – P. 55–70.

92. Metelo, A. Hemangioblastomas of the Central Nervous System / A. Metelo, O.

Iliopoulos // Rosenberg's Molecular and Genetic Basis of Neurological and Psychiatric 

Disease. – N.Y.: Academic Press, 2015. – P. 955–961. 

93.  Mindea, S.A. Endovascular embolization of a recurrent cervical giant cell

neoplasm using N-butyl-2-cyanoacrylate / S.A. Mindea, C.S. Eddleman, Z.A. Hage et 

al. // Journal of Clinical Neuroscience. – 2009. – V. 16. – P. 452–454. 

94. Molina, C.A. Use of intraoperative indocyanine green angiography for feeder

vessel ligation and en bloc resection of intramedullary hemangioblastoma / C.A. 

Molina, Z. Pennington, A.K. Ahmed et al. // Oper. Neurosurg. (Hagerstown). – 2019. – 

V. 17. – N 6. – P. 573–579. 

95. Na, J.H. Spinal cord hemangioblastoma: diagnosis and clinical outcome after

surgical treatment / J.H. Na, H.S. Kim, W. Eoh et al. // J. Korean Neurosurg. Soc. – 

2007. – V. 42. – N 6. – P. 436–440. 

96. Neumann, H.P. Hemangioblastomas of the central nervous system. A 10-year

study with special reference to von Hippel–Lindau syndrome / H.P. Neumann, H.R. 

Eggert, K. Weigel et al.  // J. Neurosurg. – 1989. – V. 70. – N 1. – P. 24–30. 

97. Osborn, A.G. Tumors, cysts, and tumorlike lesions of the spine and spinal cord /

A.G. Osborn // Diagnostic Neuroradiology / ed. A.G. Osborn. – St. Louis: Mosby Year 



179 

Book, 1994. – P. 895–916. 

98. Ozkan, E. Embolization of spinal tumors: vascular anatomy, indications, and

technique / E. Ozkan, S. Gupta // Techniques in Vascular and Interventional Radiology. 

– 2011. – V. 14. – N 3. – P. 129–140.

99.  Pan, J. Image-guided stereotactic radiosurgery for treatment of spinal

hemangioblastoma / J. Pan et al. // Neurosurgical focus. – 2017. – V. 42. – N 1. – . E12. 

100.  Parizel, .M. Gd-DTPA enhanced MR imaging of spinal tumors / .M. Parizel, 

D. Baleriaux, G. Rodesch et al. // Am. J. Roentgenol. – 1989. – V. 152. – P. 1087–1096. 

101.  Park, C.H. Surgical outcome of spinal cord hemangioblastomas / C.H. Park, C.H. 

Lee, S.J. Hyun et al. // J. Korean Neurosurg. Soc. – 2012. – V. 52. – N 3. – P. 221–227. 

102.  Parker, F. Results of microsurgical treatment of medulla oblongata and spinal 

cord hemangioblastomas: a comparison of two distinct clinical patient groups / F. 

Parker, N. Aghakhani, L.G. Ducati et al. // J. Neurooncol. – 2009. – V. 93. – P. 133–

137. 

103.  Pluta, R.M. Comparison of anterior and posterior surgical approaches in the 

treatment of ventral spinal hemangioblastomas in patients with von Hippel–Lindau 

disease / R.M. Pluta, B. Iuliano, H.L. DeVroom et al.  // J. Neurosurg. – 2003. – V. 98. 

– N 1. – P. 117–124.

104.  Raco, A. Long-term follow-up of intramedullary spinal cord tumors: a series of 

202 cases / A. Raco, V. Esposito, J. Lenzi et al. // Neurosurgery. – 2005. – V. 56. – P. 

972–981. 

105.  Sadashivam, S. Long-term outcome and prognostic factors of intramedullary 

spinal hemangioblastomas / S. Sadashivam, M. Abraham, K. Kesavapisharady et al. // 

Neurosurg. Rev. – 2020. – V. 43. – N 1. – P. 169–175.  

106.  Saliou, G. Role of preoperative embolization of intramedullary 

hemangioblastoma / G. Saliou, L. Giammattei, A. Ozanne et al. // Neurochirurgie. – 

2017. – V. 63. – N 5. – P. 372–375. 

107.  Samartzis, D. Intramedullary spinal cord tumors: Part I – epidemiology, 

pathophysiology, and diagnosis / D. Samartzis, C.C. Gillis, P. Shih et al. // Global Spine 

J. – 2015. – V. 5. – N 5. – P. 425–435.  



180 

108.  Sayyahmelli, S. Spinal hemangioblastomas: clinical presentation, radiology, and 

treatment / S. Sayyahmelli, A. Aycan, U. Erginoglu et al.  // Contemp. Meurosurg. – 

2019. – V. 41. – N 9. – P. 1–5. 

109.  Schubert, G.A. ICG videography facilitates interpretation of vascular supply and 

anatomical landmarks in intramedullary spinal lesions: two case reports / G.A. Schubert, 

K. Schmieder, M. Seiz-Rosenhagen et al. // Spine (Phila Pa 1976). – 2011. – V. 36. – N 

12. – P. E811–E813. 

110.  Sciubba, D.M. Preoperative imaging of cervical spine hemangioblastomas using 

three-dimensional fusion digital subtraction angiography / D.M. Sciubba, G.G. 

Mavinkurve, P. Gailloud et al. // J. Neurosurg. Spine. – 2006. – V. 5. – N 1. – P. 96–

100. 

111.  Seeger, J.F. Computed tomographic and angiographic evaluation of 

hemangioblastomas / J.F. Seeger, D.P. Burke, J.E. Knake et al.  // Radiology. – 1981. – 

V. 138. – N 1. – P. 65–73.  

112.  Sharma, G.K. Spontaneous intramedullary hemorrhage of spinal 

hemangioblastoma: case report / G.K. Sharma, E.J. Kucia, R.F. Spetzler // Neurosurg. 

– 2009. – V. 65. – P. E627–E628.

113.  Shi, H.B. Preoperative transarterial embolization of spinal tumor: embolization 

techniques and results / H.B. Shi, D.C. Suh, H.K. Lee et al. // American Journal of 

Neuroradiology. – 1999. – V. 20. – P. 2009–2015. 

114.  Shin, D.A. Surgical management of spinal cord haemangioblastoma / D.A. Shin, 

S.H. Kim, K.N. Kim et al. // Acta Neurochir. – 2008. – V. 150. – N 3. – P. 215–220. 

115. Siller, S. Spinal cord hemangioblastomas: significance of intraoperative 

neurophysiological monitoring for resection and long-term outcome / S. Siller, A. 

Szelényi, L. Herlitz et al.  // J. Neurosurg.: Spine SPI. – 2019. – V. 26. – N 4. – P. 483–

493. 

116. Standard, S.C. Endovascular embolization and surgical excision for the treatment 

of cerebellar and brain stem hemangioblastomas / S.C. Standard, A. Ahuja, K. 

Livingston et al. // Surgical Neurology. – 1994. – V. 41. – P. 405–410. 

117. Sun, H.I. Sporadic spinal hemangioblastomas can be effectively treated by 



181 

microsurgery alone / H.I. Sun, K. Ozduman, M.I. Usseli et al.  // World Neurosurg. – 

2014. – V. 82. – N 5. – P. 836–847. 

118. Takai, K. Comparative analysis of spinal hemangioblastomas in sporadic disease 

and von Hippel–Lindau syndrome / K. Takai, M. Taniguchi, H. Takahashi  et al. // 

Neurol. Med. Chir. (Tokyo). – 2010. – V. 50. – P. 560–567.   

119. Takagi, Y. Detection of a residual nidus by surgical microscope-integrated 

intraoperative near-infrared indocyanine green videoangiography in a child with a 

cerebral arteriovenous malformation / Y. Takagi, K. Kikuta, K. Nozaki et al.  // J. 

Neurosurg. – 2007. – V. 107 (5 suppl.). – P. 416–418. 

120. Takami, T. Intraoperative assessment of spinal vascular flow in the surgery of 

spinal intramedullary tumors using indocyanine green videoangiography / T. Takami, 

T. Yamagata, K. Naito et al. // Surg. Neurol. Int. – 2013. – V. 4. – Article 135. 

121. Takami, T. Benefits and limitations of indocyanine green fluorescent image-

guided surgery for spinal intramedullary tumors / T. Takami, K. Naito, T. Yamagat et 

al. // Operative Neurosurg. – 2017. – V. 13. – N 6. – P. 746–754. 

122. Takemoto, K. MR imaging of intraspinal tumors: capability in histological 

differentiation and compartmentalization of extramedullary tumors / K. Takemoto, Y. 

Matsumura, H. Hashimoto // Neuroradiol. – 1988. – V. 30. – P. 303–309. 

123. Tang, B. Risk factors for major complications in surgery for hypervascular spinal 

tumors: an analysis of 120 cases with adjuvant preoperative embolization / B. Tang, T. 

Ji, X. Tang et al. // European Spine Journal. – 2015. – V. 24. – N 10. – P. 2201–2208.  

124. Tani, S. The efficacy of CT angiography using the IVR-CT/angio system for 

surgical treatment of spinal hemangioblastoma / S. Tani, S. Ashida, H. Yoneda et al. // 

No Shinkei Geka. – 2012. – V. 40. – N 1. – P. 49–54. 

125. Tobin, M.K. Intramedullary spinal cord tumors: a review of current and future 

treatment strategies / M.K. Tobin, G.R. Geraghty, H.H. Engelhard et al. // Neurosurg. 

Focus. – 2015. – V. 39. – N 2. – Article E14. 

126. Ueba, T. Efficacy of indocyanine green videography and real-time evaluation by 

FLOW 800 in the resection of a spinal cord hemangioblastoma in a child: case report / 

T. Ueba, H. Abe, J. Matsumoto et al. // J. Neurosurg. Pediatr. – 2012. – V. 9. – N 4. – 



182 

P. 428–431. 

127. Vazquez-Anon, V. Preoperative embolization of solid cervicomedullary junction 

hemangioblastomas: report of two cases / V. Vazquez-Anon, C. Botella, A. Beltran et 

al. // Neuroradiology. –1997. – V. 39. – P. 86–89.  

128. Vortmeyer, A.O. Von Hippel–Lindau gene deletion detected in the stromal cell 

component of a cerebellar hemangioblastoma associated with von Hippel–Lindau 

disease / A.O. Vortmeyer, J.R. Gnarra, M.R. Emmert-Buck et al. // Hum. Pathol. – 1997. 

– V. 28. – P. 540–543.

129. Wagner, B.P. Reproducibility of the blood flow index as noninvasive, bedside 

estimation of cerebral blood flow / B.P. Wagner, S. Gertsch, R.A. Ammann et al. // 

Intensive Care Medicine. – 2003. – V. 29. – N 2. – P. 196–200. 

130. Wang, H. Spinal hemangioblastoma: surgical procedures, outcomes and review 

of the literature / H. Wang, L. Zhang, H. Wang et al. // Acta Neurol. Belg. – 2020. – 

https://doi.org/10.1007/s13760-020-01420-4 

131. Westwick, H.J. Incidence and prognosis of spinal hemangioblastoma: a 

surveillance epidemiology and end results study / H.J. Westwick, J.-F. Giguère, M.F. 

Shamji // Neuroepidemiology. – 2015. – V. 46. – N 1. – P. 14–23. 

132. Wilson, M.A. Retrospective analysis of preoperative embolization of spinal 

tumors / M.A. Wilson, D.L. Cooke, B. Ghodke et al. // AJNR Am. J. Neuroradiol. – 

2010. – V. 31. – P. 656–660. 

133. Woitzik, J. Intraoperative control of extracranial–intracranial bypass patency by 

near-infrared indocyanine green videoangiography / J. Woitzik, P. Horn, P. Vajkoczy et 

al.  // J. Neurosurgery. – 2005. – V. 102. – N 4. – P. 692–698. 

134. Yang, Y.M. Treatment of spinal cord hemangioblastoma by microoperations 

combined with embolization / Y.M. Yang, D.M. Wang, H.Z. Jiang et al. // Zhonghua Yi 

Xue Za Zhi. – 2008. – V. 88. – N 19. – P. 1309–1312. 

135. Yoshino, M. Usefulness of high-resolution 3D multifusion medical imaging for 

preoperative planning in patients with posterior fossa hemangioblastoma: technical note 

/ M. Yoshino, H. Nakatomi, T. Kin et al.  // J. Neurosurg. – 2016. – V. 127. – N 1. – P. 

139–147.  



183 

136. Zelken, J.A. Current trends and emerging future of indocyanine green usage in 

surgery and oncology: an update / J.A. Zelken, A.P. Tufaro // Ann. Surg. Oncol. – 2015. 

– V. 22. – P. S1271–S1283.

137. Small, J. Neuroradiology: spectrum and evolution of disease / J. Small, D. 

Noujaim, D. Ginat. – Elsevier Health Sciences, 2018. – 408 p. 



184 

 

   
        

      (     
) 

 ( )      
    

   5,00 (4,00; 5,00) 5,00 (4,50; 5,00) 0,459 
   3,50 (3,00; 4,00) 5,00 (4,00; 5,00) < 0,001
   5,00 (4,00; 5,00) 5,00 (5,00; 5,00) 0,130 
   3,50 (3,00; 4,00) 5,00 (4,00; 5,00) < 0,001
   16,00 (14,00; 17,75) 19,00 (17,00; 20,00) < 0,001

   10,00 (5,00; 15,00) 15,00 (15,00; 15,00) < 0,001
  7,50 (5,00; 10,00) 10,00 (10,00; 10,00) < 0,001

  2,50 (0,00; 5,00) 5,00 (5,00; 5,00) < 0,001
 10,00 (5,00; 15,00) 15,00 (15,00; 15,00) < 0,001

 5,00 (0,00; 10,00) 10,00 (10,00; 10,00) < 0,001
 7,50 (5,00; 10,00) 10,00 (10,00; 10,00) < 0,001

 5,00 (5,00; 10,00) 10,00 (10,00; 10,00) < 0,001
 6  12    

    
(  6 ) 

3,50 (3,00; 4,00) 5,00 (4,00; 5,00) < 0,001

    
(  12 ) 

4,00 (3,00; 5,00) 5,00 (5,00; 5,00) 0,006 

    
(  6 ) 

5,00 (4,00; 5,00) 5,00 (4,00; 5,00) 0,908 

    
(  12 ) 

5,00 (5,00; 5,00) 0,281 

    
(  6 ) 

3,00 (2,00; 4,00) 5,00 (4,00; 5,00) < 0,001

    
(  12 ) 

4,00 (3,00; 4,50) 5,00 (5,00; 5,00) 0,001 

   
(  6 ) 

16,00 (13,25; 17,75) 19,00 (16,00; 20,00) 0,001 

   
(  12 ) 

18,00 (16,50; 19,00) 20,00 (19,00; 20,00) 0,009 

   
(  6 ) 

5,00 (5,00; 10,00) 15,00 (10,00; 15,00) < 0,001



185 

 
   

(  12 ) 
15,00 (10,00; 15,00) 15,00 (15,00; 15,00) 0,014 

   
(  6 ) 

5,00 (0,00; 8,75) 10,00 (5,00; 10,00) 0,001 

   
(  12 ) 

10,00 (7,50; 10,00) 10,00 (10,00; 10,00) 0,072 

   
(  6 ) 

0,00 (0,00; 5,00) 5,00 (0,00; 5,00) 0,002 

   
(  12 ) 

5,00 (0,00; 5,00) 5,00 (5,00; 5,00) 0,041 

  
(  6 ) 

10,00 (1,25; 13,75) 15,00 (10,00; 15,00) < 0,001

  
(  12 ) 

15,00 (15,00; 15,00) 15,00 (15,00; 15,00) 0,101 

 (  6 ) 0,00 (0,00; 10,00) 10,00 (5,00; 10,00) 0,002 
 (  12 ) 10,00 (2,50; 10,00) 10,00 (10,00; 10,00) 0,039 

 (  6 ) 5,00 (5,00; 10,00) 10,00 (10,00; 10,00) < 0,001
 (  12 
) 

10,00 (5,00; 10,00) 10,00 (10,00; 10,00) 0,129 

   
(  6 ) 

5,00 (5,00; 10,00) 15,00 (10,00; 15,00) < 0,001

   
(  12 ) 

15,00 (10,00; 15,00) 15,00 (15,00; 15,00) 0,014 

   
(  6 ) 

5,00 (0,00; 8,75) 10,00 (5,00; 10,00) 0,001 

   
(  12 ) 

10,00 (7,50; 10,00) 10,00 (10,00; 10,00) 0,072 

   
(  6 ) 

0,00 (0,00; 5,00) 5,00 (0,00; 5,00) 0,002 

   
(  12 ) 

5,00 (0,00; 5,00) 5,00 (5,00; 5,00) 0,041 

  
(  6 ) 

5,00 (5,00; 10,00) 10,00 (10,00; 10,00) < 0,001

  
(  12 ) 

5,00 (5,00; 10,00) 10,00 (10,00; 10,00) < 0,001

 
 



186 

  
        

       (    
 ) 

 
 ( ) 

 
 

 

 
 

 

 
 

   
   5,00 (3,00; 5,00) 5,00 (5,00; 5,00) < 0,001 
   4,00 (3,00; 4,00) 5,00 (5,00; 5,00) < 0,001 
   5,00 (4,00; 5,00) 5,00 (5,00; 5,00) < 0,001 
   4,00 (3,00; 5,00) 5,00 (5,00; 5,00) < 0,001 
   17,00 (16,00; 18,00) 20,00 (20,00; 20,00) < 0,001 

, % 85,00 (80,00; 90,00) 100,00 (100,00; 
100,00) 

< 0,001 

  10,00 (10,00; 10,00) 10,00 (10,00; 10,00) 0,062 
   15,00 (10,00; 15,00) 15,00 (15,00; 15,00) < 0,001 

  5,00 (5,00; 5,00) 5,00 (5,00; 5,00) 0,062 
  10,00 (5,00; 10,00) 10,00 (10,00; 10,00) 0,001 

  5,00 (0,00; 5,00) 5,00 (5,00; 5,00) 0,002 
 15,00 (10,00; 15,00) 15,00 (15,00; 15,00) < 0,001 

 10,00 (5,00; 10,00) 10,00 (10,00; 10,00) < 0,001 
 10,00 (5,00; 10,00) 10,00 (10,00; 10,00) < 0,001 
 10,00 (6,25; 10,00) 10,00 (10,00; 10,00) 0,016 

 10,00 (5,00; 10,00) 10,00 (10,00; 10,00) 0,008 
 6  12    

   
(  6 ) 

5,00 (4,00; 5,00) 5,00 (5,00; 5,00) < 0,001 

   
(  12 ) 

5,00 (4,50; 5,00) 5,00 (5,00; 5,00) 0,016 

   
(  6 ) 

4,00 (4,50; 4,75) 5,00 (5,00; 5,00) < 0,001 

   
(  12 ) 

4,00 (4,00; 5,00) 5,00 (5,00; 5,00) 0,005 

    
(  6 ) 

5,00 (4,00; 5,00) 5,00 (5,00; 5,00) 0,006 

    
(  12 ) 

5,00 (5,00; 5,00) 5,00 (5,00; 5,00) 0,371 

    
(  6 ) 

4,00 (3,00; 5,00) 5,00 (5,00; 5,00) < 0,001 

    
(  12 ) 

4,00 (3,50; 5,00) 5,00 (5,00; 5,00) 0,005 

   
(  6 ) 

16,00 (14,00; 18,00) 20,00 (20,00; 20,00) < 0,001 



187 

 
   

(  12 ) 
18,00 (17,00; 20,00) 20,00 (20,00; 20,00) 0,001 

   
(  6 ) 

10,00 (10,00; 10,00) 10,00 (10,00; 10,00) 0,023 

   
(  12 ) 

10,00 (10,00; 10,00) 10,00 (10,00; 10,00) 0,376 

   
(  6 ) 

10,00 (5,00; 15,00) 15,00 (15,00; 15,00) < 0,001 

   
(  12 ) 

15,00 (15,00; 15,00) 15,00 (15,00; 15,00) 0,135 

  
(  6 ) 

5,00 (1,25; 5,00) 5,00 (5,00; 5,00) 0,004 

  
(  12 ) 

5,00 (5,00; 5,00) 5,00 (5,00; 5,00) – 

  
(  6 ) 

5,00 (5,00; 10,00) 10,00 (10,00; 10,00) < 0,001 

  
(  12 ) 

10,00 (10,00; 10,00) 10,00 (10,00; 10,00) 0,246 

   
(  6 ) 

0,00 (0,00; 10,00) 5,00 (5,00; 5,00) < 0,001 

   
(  12 ) 

5,00 (2,50; 5,00) 5,00 (5,00; 5,00) 0,068 

  
(  6 ) 

10,00 (5,00; 15,00) 15,00 (15,00; 15,00) < 0,001 

  
(  12 ) 

15,00 (15,00; 15,00) 15,00 (15,00; 15,00) 0,659 

 (  6 
) 

5,00 (0,00; 10,00) 10,00 (10,00; 10,00) < 0,001 

  
(  12 ) 

10,00 (7,50; 10,00) 10,00 (10,00; 10,00) 0,075 

 (  6 
) 

5,00 (5,00; 10,00) 10,00 (10,00; 10,00) < 0,001 

  
(  12 ) 

10,00 (10,00; 10,00) 10,00 (10,00; 10,00) 0,056 

  
(  6 ) 

10,00 (5,00; 10,00) 10,00 (10,00; 10,00) 0,023 

  
(  12 ) 

10,00 (5,00; 10,00) 10,00 (10,00; 10,00) 0,102 

  
(  6 ) 

10,00 (5,00; 10,00) 10,00 (10,00; 10,00) 0,002 

  
(  12 ) 

10,00 (5,00; 10,00) 10,00 (10,00; 10,00) 0,009 

 


