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B8;5B85 @0AB5B [78, 112, 130]. 

� B> 65 2@5<O :><?;5:A=>5 <=>3>:><?>=5=B=>5 2>AAB0=>28B5;L=>5 ;5-

G5=85 AG8B0NB 1>;55 >?B8<0;L=K< 20@80=B>< 2545=8O ?0F85=B>2 A E@>=8G5-

A:>9 1>;LN [26, 112, 124]. 

%>3;0A=> @5:><5=40F8O< International Association for the Study of Pain 

>B 2022, B0:85 <5B>4K ?A8E>B5@0?88 :0: :>3=8B82=>-?>2545=G5A:0O B5@0?8O 

(�#&) 8 B@5=8=38 ?> ?@>3@0<<5 A=865=8O AB@5AA0 =0 >A=>25 >A>7=0==>AB8 

(MBSR) 2:;NG5=K 2 ?5@5G5=L <5B>48: ?@8 2545=88 ?0F85=B>2 A 1>;52K< 

A8=4@><>< E@>=8G5A:>3> B5G5=8O. �#& 8A?>;L7C5BAO :0: A0<>AB>OB5;L=K9 

<5B>4 :>@@5:F88 =5040?B82=KE 20@80=B>2 :>?8=3-AB@0B5389 [49, 94, 98, 120, 

122]. !0@O4C A <>45;LN «?@5>4>;5=8O 1>;8» A?5F80;8ABK ?> 87CG5=8N 1>;8 

2K42830NB <>45;L «?@8=OB8O 1>;8», >A=>2=>9 >A>15==>ABLN :>B>@>9 O2;O-

5BAO 2>7<>6=>ABL ?0F85=B>< 30@<>=8G=>3> ?@8=OB8O 1>;8 A> 2A5<8 55 E0@0:-

B5@8AB8:0<8 157 ?>B5@8 ?>2A54=52=>9 0:B82=>AB8 8 A>F80;L=>9 457040?B0-

F88 [69, 70, 122]. 

#@8<5=5=85 B5?;>2KE ?@>F54C@, B0:8E :0: 87>;8@>20==>5 =87:>C@>2-

=52>5 ?>AB>O==>5 B5<?5@0BC@=>5 2>7459AB285, C ;8F A =5A?5F8D8G5A:8< 1>-

;52K< A8=4@><>< 2 H55, @0AA<0B@8205BAO Jerrold S Petrofsky and all 2 A2>5< 

@0=4><878@>20==>< :>=B@>;8@C5<>< ;5G5=88 :0: 4>AB0B>G=> MDD5:B82=K9 

<5B>4 ;5G5=8O 8 87>;8@>20==> 8 2 A>G5B0=88 A !#�# (81C?@>D5=) [121]. "4-

=0:> 8AA;54>20=85 1K;> <>=>F5=B@>2>5, @0=4><870F8O ?@>2>48;0AL A >B:;>-

=5=85< >B 8AE>4=>9 4;O G0AB8 ?0F85=B>2 8 0:F5=B 45;0;AO =0 ?0F85=B>2 A 

1>;LN 2 H59=>-2>@>B=8:>2>9 >1;0AB8. 

%45;0=> ?@54?>;>65=85 > 1>;55 2KA>:>9 MDD5:B82=>AB8 A>G5B0==>3> 

8A?>;L7>20=8O ;075@>B5@0?88 A>2<5AB=> A D878G5A:8<8 C?@06=5=8O<8 2 

:@0B:>A@>G=>< ?5@8>45, 2 A@02=5=88 A 87>;8@>20==K< ?@>2545=85< ;075@>-
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B5@0?88 8;8 2K?>;=5=88 D878G5A:8E C?@06=5=89 [112]. "4=0:> A0<8 02B>@K 

CB>G=ONB, GB> 40==K5 0A?5:BK B@51CNB 40;L=59H53> 8AA;54>20=8O. 

�0==K5 >1 87>;8@>20==>< 8A?>;L7>20=88 M;5:B@8G5A:8E D0:B>@>2 

(TENS (transcutaneous electrical nerve stimulation)) 2 D878>B5@0?88 1>;L=KE A 

>AB@>9 =5A?5F8D8G5A:>9 1>;LN 4>AB0B>G=> ?@>B82>@5G82K :0: 4;O @53@5AA0 

1>;8, B0: 8 ?>2KH5=8O DC=:F8>=0;L=>3> AB0BCA0 ?@8 :@0B:>A@>G=>< 8 A@54-

=5A@>G=>< =01;N45=88 [81]. � B> 65 2@5<O, 2 <5B00=0;875 Julio J Jauregui, 

?@>2545==>< 4;O 87CG5=8O MDD5:B82=>AB8 TENS ?@8 ;5G5=88 ?0F85=B>2 A 

E@>=8G5A:>9 1>;LN, 2KO2;5=>, GB> 53> ?@8<5=5=85 ?@82>48B : <5=LH59 ?>-

B@51=>AB8 1>;L=KE 2 !#�# [106]. TENS, C;LB@072C: 8 B5?;>2K5 D0:B>@K 

?@8<5=ONBAO :0: 2A?><>30B5;L=K5 A@54AB20 : 0:B82=>9 D878G5A:>9 B5@0?88 

4;O ?>2KH5=8O A?>A>1=>AB8 ?0F85=B0 2 C;CGH5=88 D878G5A:>9 D>@<K, A8;K 

8 480?07>=0 42865=89 [123]. 

%>>1I05BAO > ?>;>68B5;L=>9 MDD5:B82=>AB8 ?@8<5=5=8O @07;8G=KE 

284>2 M;5:B@8G5A:>3> B>:0 4;O 1>@L1K A 1>;LN. &0:  0?8B>20 �. �. 2 A2>59 

@01>B5 ?@8<5=O;0 :><18=8@>20==CN D878>B5@0?8N C 1>;L=KE A :><?@5AA8-

>==>-8H5<8G5A:>9 @048:C;>?0B859, 345 48048=0<8G5A:85 8 A8=CA>840;L=> 

<>4C;8@>20==K5 B>:8 8A?>;L7>20;8AL A ?@>B82>1>;52>9 F5;LN, 0 :><18=0-

F8O <03=8B>B5@0?88 ?>AB>O==>3> 8;8 ?5@5<5==>3> <03=8B=>3> ?>;O >AC-

I5AB2;O;0 ?@>B82>>B5G=K9 8 25=>B>=878@CNI89 MDD5:B [42]. ' AE>659 

3@C??K 1>;L=KE �. �. �940@>20 8AA;54>20;0 8 ?>:070;0 ?>;>68B5;L=CN 

@>;L 8A?>;L7>20=8O G5BK@5E:0<5@=KE 30;L20=8G5A:8E 20== [2]. �2459 �.  . 

8 A>02B>@K, 2 A2>59 @01>B5 A>>1I0NB > ?0B>35=5B8G5A:8 >1>A=>20==>< 8 F5-

;52>< ?@8<5=5=88 ;5:0@AB25==KE A@54AB2 ?>A@54AB2>< ;5:0@AB25==>3> M;5:-

B@>D>@570 8 C;LB@0D>=>D>@570, GB> B0:65 A=8605B A8AB5<=>5 459AB285 ?@5-

?0@0B>2 [1]. 

�708<>CA8;820NI55 459AB285 ?>;>68B5;L=KE MDD5:B>2 4>AB8305BAO 70 

AG5B :><18=0F88 =5A:>;L:8E <5B>4>2 D878>B5@0?88. %>G5B0=85 B0:8E D0:-

B>@>2 :0: <03=8B=>5 ?>;5, =87:>8=B5=A82=>5 ;075@=>5 87;CG5=85 8 M;5:B@>-

B5@0?8O 2 2845 '�+ ?>B5=F8@CNB ?@>B82>1>;52>9 MDD5:B, A=865=85 ;>:0;L-
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=>3> >B5:0 B:0=8, C;CGH5=85 <5AB=>3> :@>2>>1@0I5=8O 8 @5?0@0B82=K9 MD-

D5:B [2]. 

�0: 2 >B5G5AB25==KE, B0: 8 2 70@C156=KE 8AA;54>20=8OE ?>:070= 1;0-

3>?@8OB=K9 MDD5:B <03=8B>B5@0?88, ?@8 :><?;5:A=>< ?@8<5=5=88 C 1>;L-

=KE A =5A?5F8D8G5A:8<8 1>;O<8 2 A?8=5 [30, 76, 95]. �A?>;L7>20=85 2KA>-

:>8=B5=A82=>9 <03=8B=>9 AB8<C;OF88 =87:>G0AB>B=>3> 480?07>=0 A>2<5AB=> 

A D878G5A:8<8 C?@06=5=8O<8 A?>A>1AB2CNB A=865=8N 8=B5=A82=>AB8 1>;8, 

?>2KH0NB >1J5< 42865=89 2 ?>OA=8G=>< >B45;5 ?>72>=>G=8:0 8 C<5=LH0NB 

?5@8>4 =5B@C4>A?>A>1=>AB8 [76, 95]. "4=0:> 8AA;54>20;8AL ?0F85=BK A 

>AB@>9 1>;LN, @57C;LB0BK >F5=820;8AL B>;L:> 2 :@0B:>A@>G=>< ?5@8>45, 0:-

F5=B 45;0;AO B>;L:> =0 @53@5AA 1>;52>3> A8=4@><0, 157 >F5=:8 2A5E A>AB02-

;ONI8E A8<?B><>:><?;5:A0 1>;8. 

&0: 8<5NBAO @0=4><878@>20==K5 :;8=8G5A:85 8AA;54>20=8O, 345 ?@>-

2>48;0AL >F5=:0 MDD5:B82=>AB8 8A?>;L7>20=8O 8<?C;LA=>3> <03=8B=>3> ?>-

;O (& %) ?> :;8=8G5A:8< ?>:070B5;O< 8 A><0B>A5=A>@=K< 2K720==K< ?>:0-

70B5;O<, 345 2KO2;5=> 8E C;CGH5=85 ?@8 8A?>;L7>20=88 C 1>;L=KE A @048:C-

;>?0B859 48A:>35==>9 MB8>;>388 [119]. &0:65 ?>:070=0 MDD5:B82=>ABL ?@8-

<5=5=8O 2KA>:>8=B5=A82=>9 B@0=A:@0=80;L=>9 <03=8B=>9 AB8<C;OF88 C 

1>;L=KE A ?5@8D5@8G5A:>9 =59@>?0B8G5A:>9 1>;LN [72]. �=0;878@CO 40==K5 

$�� 8 A8AB5<0B8G5A:85 >17>@K =C6=> >1@0B8BL 2=8<0=85, =0 B>, GB> ?>;>-

68B5;L=K9 MDD5:B =01;N40;AO 4> 438 =545;L, 1K;8 @07;8G=K :0: ?@>B>:>;K 

;5G5=8O, B0: 8 =>7>;>38G5A:85 :>3>@BK ?0F85=B>2. 

%>B@C4=8:8 F5=B@0 ?0;;80B82=>9 <548F8=K 87 (@0=F88 8AA;54>20;8 

2>7<>6=>AB8 ?@8<5=5=8O =58=20782=KE <5B>48: ;5G5=8O, B0:8E :0: TENS 8 

B@0=A:@0=80;L=0O <03=8B=0O AB8<C;OF8O, C 1>;L=KE A @5D@0:B5@=K< 1>;5-

2K< A8=4@><>< 8 ?@8H;8 : 70:;NG5=8N > 8E F5;5A>>1@07=>AB8 8 2>7<>6=>-

AB8 8A?>;L7>20=8O 4065 2 :0G5AB25 A@54AB2 ?5@2>9 ;8=88 [116]. 

Berlim et al., 5I5 2 20143 ?@>25; 1>;LH>9 <5B0-0=0;87 8AA;54>20=89, 

?>4B25@640NI8E 7=0G8B5;L=K9 0=B845?@5AA82=K9 MDD5:B B@0=A:@0=80;L-

=>9 <03=8B=>9 AB8<C;OF88 ;53:>9 8 A@54=59 8=B5=A82=>AB8. -DD5:B82=>ABL 



41 

 

2KA>:>G0AB>B=>9 @8B<8G5A:>9 & % ;52>9 4>@A>;0B5@0;L=>9 ?@5D@>=B0;L-

=>9 :>@K (��#�) ?@8 45?@5AA88 8<55B =082KAH89 C@>25=L 4>:070B5;L=>AB8 

(�). !0 =0AB>OI89 <><5=B & %, :0: A0<>AB>OB5;L=K9 <5B>4 ;5G5=8O 0DD5:-

B82=>9 ?0B>;>388, >4>1@5= =5 B>;L:> ;>:0;L=K<8 >1I5AB20<8 A?5F80;8AB>2 

2 %,�, �0=045 8 @O45 4@C38E AB@0=, => 8 �A5<8@=>9 D545@0F859 >1I5AB2 

18>;>38G5A:>9 ?A8E80B@88 [94, 98, 120, 122]. 

%>>B25BAB25==>, F5;52>9 ?>4E>4 2>AAB0=>28B5;L=>3> ;5G5=8O, A 8=48-

284C0;L=K< ?>41>@>< <5B>48:, O2;O5BAO >1>A=>20==K< 20@80=B>< B5@0?88 

[124] 8 ?@8 @07@01>B:5 8=48284C0;L=>9 ?@>3@0<<K 2>AAB0=>28B5;L=>3> ;5-

G5=8O 4>;6=K CG8BK20BLAO 4>;3>A@>G=K5 ?@>D8;0:B8G5A:85 <5@>?@8OB8O 8 

C:070=8O, 4;O 4>AB865=8O :>B>@KE ?0F85=B =0 0<1C;0B>@=>< MB0?5 ?@>4>;-

605B 2K?>;=OBL CAB0=>2:8 8 @5:><5=40F88, ?@54?8A0==K5 @0=55. 

� 8AA;54>20=8OE, 345 ?@8<5=5=85 @8B<8G5A:>9 & % ?@>2>48;>AL C 

1>;L=KE A E@>=8G5A:>9 =59@>?0B8G5A:>9 1>;LN, :><?;5:A=K< @538>=0@=K< 

1>;52K< A8=4@><><, 0 B0:65 D81@><80;38O<8 ?>:070;8 ?>;>68B5;L=K5 @5-

7C;LB0BK 8 A2>N MDD5:B82=>ABL A 4>AB>25@=K< A=865=85< 1>;8 [96, 98, 156]. 

&>G:>9 ?@8;>65=8O A;C68;0 ?5@28G=0O <>B>@=0O :>@0 :>=B@0;0B5@0;L=>9 

AB>@>=K [98]. !> 4;8B5;L=>ABL ?@>B82>1>;52>3> MDD5:B0 8<5;0 1>;LH85 

@07;8G8O. #@8<5=5=85 & % ?@8 �$�% 1 B8?0 2E>48B 2 52@>?59A:85 ?@>B>:>-

;K ;5G5=8O (C@>25=L 4>:070B5;L=>AB8 %) [96]. %>>B25BAB25==>, >?@545;5=85 

>?B8<0;L=KE ?0@0<5B@>2 <5B>48:8, D0:B>@>2, 2;8ONI8E =0 MDD5:B82=>ABL 

8 >1CA;>2;820NI8E 4>;3>A@>G=>ABL >1571>;820=8O B@51CNB 40;L=59H53> 

8AA;54>20=8O. 

�>;LH8=AB2> @01>B, 345 8AA;54>20;0AL MDD5:B82=>ABL & % 2 ;5G5=88 

E@>=8G5A:>3> 1>;52>3> A8=4@><0 87CG0;0AL 55 MDD5:B82=>ABL ?@8 =59@>?0-

B8G5A:>< ?0B>35=5B8G5A:>< 20@80=B5 1>;8. �>:070=0 55 MDD5:B82=>ABL 2 @5-

3@5AA5 8=B5=A82=>AB8 1>;8 2 A@02=5=88 A ?;0F51>-AB8<C;OF859 [96]. �>;L-

H8=AB2> 02B>@>2 AE>4OBAO 2> <=5=88, GB> 2KA>:>G0AB>B=0O & % 1>;55 ?@54-

?>GB8B5;L=0 ?@8 40==>9 ?0B>;>388. &0: >?C1;8:>20=> @O4 A8AB5<=KE >17>-

@>2 8 <5B00=0;87>2 [96, 144, 152], 345 C:07K205BAO ?>;>68B5;L=>5 2;8O=85 
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2KA>:>G0AB>B=>9 & % 8 >BACBAB285 MDD5:B0 =87:>G0AB>B=>3> 2>7459AB28O. 

"4=0:> 4;8B5;L=>ABL ?@>B82>1>;52>3> MDD5:B0 8 2K@065==>ABL 55 @53@5AA0 

B@51CNB CB>G=5=8O. � B> 65 2@5<O >B<5G05BAO, GB> ?@>;>=38@>20=85 0=0;L35-

B8G5A:>3> MDD5:B0 2>7<>6=> 70 AG5B ?@8<5=5=8O ?@>B>:>;>2 A C25;8G5=85< 

A5@88 A50=A>2 [144]. 

"F5=:0 MDD5:B82=>AB8 8 @57C;LB0B82=>AB8 2>AAB0=>28B5;L=>3> ;5G5-

=8O, :0: ?>;0305B 1>;LH>5 :>;8G5AB2> 02B>@>2, 4>;6=> ?@>2>48BLAO ?> =5-

A:>;L:8< :@8B5@8O< [42, 61, 126]: 

-:;8=8G5A:8< ?0@0<5B@0< (48=0<8:0 87<5=5=8O 8=B5=A82=>AB8 1>;8 3 

H:0;0 ��,, 87<5=5=8O 2 DC=:F8>=0;L=>< AB0BCA5; >F5=:0 =0;8-

G8O/>BACBAB28O ?>1>G=KE @50:F89); 

-8=AB@C<5=B0;L=K< ?0@0<5B@0< (48=0<8:0 & % 8 - �); 

-0=0;87 48=0<8:8 ?>:070B5;59 H:0; 8 >?@>A=8:>2; 

#>A;5 7025@H5=8O AB0F8>=0@=>3> MB0?0 2>AAB0=>28B5;L=>3> ;5G5=8O 8 

>F5=:8 55 MDD5:B82=>AB8, 4;O 1>;L=>3> 4>;6=K 1KBL AD>@<8@>20=K @5:>-

<5=40F88 ?> 40;L=59H5<C A0<>AB>OB5;L=><C ;5G5=8N 8 A0<>:>=B@>;N, A 

F5;LN ?@>D8;0:B8:8 ?@54C?@5645=8O >1>AB@5=89 8 @5F8482>2. &0: 65 >?@5-

45;5=K 2@5<5==K5 ?0@0<5B@K ?@>E>645=8O ?>2B>@=KE >A<>B@>2 8 ?@>2545-

=8O 8AA;54>20=89, A F5;LN >F5=:8 MDD5:B82=>AB8 8 =5>1E>48<>AB8 :>@@5:-

F88 B5@0?88. 

&0:8< >1@07><, 0=0;87 ;8B5@0BC@=KE 40==KE ?>72>;O5B ?@54?>;030BL, 

GB> <5B>48:0 2KA>:>8=B5=A82=>9 <03=8B=>9 AB8<C;OF88 <>65B 1KBL 4>AB0-

B>G=> MDD5:B82=>9 B5E=>;>3859 2>AAB0=>28B5;L=>3> ;5G5=8O ?0F85=B>2 A 

E@>=8G5A:>9 1>;LN 8 55 2:;NG5=85 2 ?@>B>:>;K ;5G5=8O ?5@A?5:B82=> 8 

>1>A=>20==>. 

"A=>2=K<8 ?@58<CI5AB20<8 <5B>48:8 O2;O5BAO 55 ?@5F878>==>ABL 

2>7459AB28O =0 AB@C:BC@K =5@2=>9 A8AB5<K ?@8 B@0=A:@0=80;L=>< ?@8;>65-

=88, E>@>H0O ?5@5=>A8<>ABL 8 1571>;57=5==>ABL, 20@8015;L=>AB8 ?0@0<5B-

@>2 8 B>G5: ?@8;>65=8O, GB> ?>72>;O5B @50;87>20BL H8@>:89 A?5:B@ @072820-
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5<KE MDD5:B>2 8 >BACBAB285 4>@>3>AB>OI8E @0AE>4=KE <0B5@80;>2 C A>2@5-

<5==KE 0??0@0B>2, 0 B0:65 8E 4>AB0B>G=CN :><?0:B=>ABL 8 <>18;L=>ABL. 

#@8<5=5=85 2KA>:>8=B5=A82=>9 <03=8B=>9 AB8<C;OF88 2848BAO ?5@-

A?5:B82=>9 <5B>48:>9 2 @0<:0E 2>AAB0=>28B5;L=>3> ;5G5=8O ?0F85=B>2 A 

E@>=8G5A:>9 1>;LN 2 A?8=5, 345 >1>A=>20==K< CA;>285< O2;O5BAO CG5B ?0B>-

35=5B8G5A:8E 284>2 1>;8, 0 ?@>2545=85 <=>3>D0:B>@=>3> 4803=>AB8G5A:>3> 

A:@8=8=30 ?>72>;O5B =5 B>;L:> >?@545;8BL 8AE>4=K5 ?0@0<5B@K, 2K1@0BL F5-

;52K5 B>G:8 ?@8;>65=8O 8 ?0@0<5B@K <5B>48:8, => 8 >F5=8BL 48=0<8:C 8 

MDD5:B82=>ABL 2>AAB0=>28B5;L=>3> B5@0?88, 0 B0:65 A?@>3=>78@>20BL DC=:-

F8>=0;L=K5 8AE>4K ;5G5=8O.  
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����� 2. "�-�3 )�$��&�$�%&��� �"�0!/) � 

 �&"�"� �%%���"��!�3 

 

2.1  4F9D<4?O B5E?98B64A<S < B5M4S I4D4>F9D<EF<>4 B5E?98B64AAOI 
5B?PAOI 

�AA;54>20=85 ?@>2>48;>AL =0 1075 >B45;5=8O B@02<0B>;>388 8 >@B>?5-

488 A =59@>E8@C@38G5A:8<8 :>9:0<8 (��'� *���� ( �� $>AA88 8 55 D8-

;80;5 �$* <�C1=0= 2 ?5@8>4 A 2019 ?> 202133. � >1I59 A;>6=>AB8 2 ?@>2>-

48<>< 8AA;54>20=88 ?@8=O;8 CG0AB85 230 ?0F85=B>2 (111 <C6G8= 8 119 

65=I8=) A 1>;LN 2 =86=59 G0AB8 A?8=K, A>E@0=ONI59AO C ?0F85=B>2 A2KH5 

3 <5AOF52. 

 

$8AC=>: 1 - %E5<0 48709=0 8AA;54>20=8O 

 

�A5 1>;L=K5 1K;8 @0745;5=K =0 2 3@C??K <5B>4>< ?@>AB>9 @0=4><870-

F88: >A=>2=CN (3@C??0 1), :>B>@K< 2 @0<:0E 8AA;54>20B5;LA:>9 @01>BK ?@>-
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2>48;>AL ;5G5=85 <5B>48:>9 2KA>:>8=B5=A82=>9 <03=8B=>9 AB8<C;OF88, 

?@>2>48<>9 B@0=A:@0=80;L=> 8 :>=B@>;L=CN (3@C??0 2), 345 ?0F85=B0< ?@>-

2>48;>AL B>65 ;5G5=85, GB> 8 2 >A=>2=>9 3@C??5, 70 8A:;NG5=85< <5B>48:8 

& % (@8AC=>: 1). �0;55, >A=>2K20OAL =0 4803=>AB8G5A:8E :;8=8:>-

8=AB@C<5=B0;L=KE 40==KE, 2 @0<:0E :064>9 3@C??K 2A5 ?0F85=BK 1K;8 @07-

45;5=K =0 3 ?>43@C??K: 345 ?5@2K5 ?>43@C??K A>AB028;8 ?0F85=BK A 1>;LN 

2 A?8=5 8 ?@5>1;040=85< 48ADC=:F8>=0;L=>9 A>AB02;ONI59 1>;8 (?>43@C?-

?K 1.1 8 2.1), 2B>@K5 ?>43@C??K A>AB028;8 ?0F85=BK A =59@>?0B8G5A:8< 1>-

;52K< A8=4@><>< (@048:C;>?0B8O) (?>43@C??K 1.2 8 2.2), 0 2 B@5BL8 ?>4-

3@C??K 2>H;8 1>;L=K5 A =>F8F5?B82=K< 284>< 1>;8 2 A?8=5 (=5A?5F8D8G5-

A:0O, A:5;5B=>-<KH5G=0O 1>;L) (?>43@C??K 1.3 8 2.3). &0:8< >1@07>< 2 >A-

=>2=CN 3@C??C 2>H;8 140 ?0F85=B>2: 2 ?>43@C??C A 48ADC=:F8>=0;L=>9 1>-

;LN 30 1>;L=KE, 2 ?>43@C??C A =59@>?0B8G5A:>9 78 8 2 ?>43@C??C A =>F8-

F5?B82=>9 32 ?0F85=B0; 2 :>=B@>;L=CN 3@C??C 90 G5;>25:: ?> 30 1>;L=KE 2 

:064>9 ?>43@C??5. 

�8709= =0CG=>-8AA;54>20B5;LA:>9 @01>BK A>AB>O; 2 ?@8<5=5=88 <5B>-

48:8 & % 2 2>AAB0=>28B5;L=>< ;5G5=88, ?@8<5=5=88 >A=>2=KE <5B>4>2 48-

03=>AB8:8 8 B5@0?88, 8A?>;L7C5<KE 2 2>AAB0=>28B5;L=>9 <548F8=5, 4;O 

CB>G=5=8O :;8=8G5A:8E >A>15==>AB59 ?0B>35=5B8G5A:8E 284>2 1>;8 2 A?8=5, 

345 ?@>2>48;0AL >F5=:0 =59@>>@B>?548G5A:>3> >A<>B@0 8 =59@>?A8E>;>38G5-

A:>3> AB0BCA0 (A 70?>;=5=85< H:0; 8 >?@>A=8:>2), CB>G=5=88 ?0@0<5B@>2 

- � 8 D0@<0:>35=5B8G5A:>3> 8AA;54>20=8O. 

#> @57C;LB0B0< ?@>2545==KE >1A;54>20=89, :064><C ?0F85=BC 87 >A-

=>2=>9 3@C??K 2 @0<:0E 2>AAB0=>28B5;L=>3> ;5G5=8O A CG5B>< E0@0:B5@0 B5-

G5=8O 701>;520=8O 8 ?@520;8@CNI53> ?0B>35=5B8G5A:>3> 2840 1>;8 ?@8<5-

=O;0AL <5B>48:0 2KA>:>8=B5=A82=>9 <03=8B=>9 AB8<C;OF88, ?@>2>48<>9 

B@0=A:@0=80;L=>. � ?>43@C??0E A =59@>?0B8G5A:8< 284>< 1>;8 (?>43@C??K 

1.2 8 2.2) 4;O CB>G=5=8O ?0@0<5B@>2 - � ?@>2>48;0AL AB8<C;OF8>==0O - �, 

?> @57C;LB0B0< :>B>@>9 1K;8 >?@545;5=K GC2AB28B5;L=K5 ?>:070B5;8 4;O 

?@8<5=5=8O <5B>48:8 & % 8 ?0@0<5B@K 40;L=59H59 48=0<8G5A:>9 >F5=:8. 
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� =>F8F5?B82=>9 ?>43@C??5 >A=>2=>9 3@C??K (?>43@C??0 1.3) 22 ?0F85=B0< 

?@>2545=> (� >1A;54>20=85 A 8=48284C0;L=K< ?>41>@>< !#�#. �:F5=B 

?@8<5=5=8O 45;0;AO =0 1>;L=KE A 4;8B5;L=> ?5@A8AB8@CNI8< 1>;52K< A8=-

4@><><, C :>B>@KE 1K; ?@>4>;68B5;L=K9 0=0<=57 ?@85<0 !#�#, => <0;0O 

8E MDD5:B82=>ABL, 8<5;8AL D0:B>@K @8A:0 8;8 D0:B @0728B8O !#$, 0 B0:65 

1>;L=K5 A A>?CBAB2CNI8<8 :><>@184=K<8 701>;520=8O<8. �A5 MB> >?@545-

;O;> AB@>389 >B1>@ ?0F85=B>2 8 <0;>G8A;5==>ABL 2K1>@:8 2 @0<:0E ?8;>B-

=>3> ?@>5:B0. #> 8B>30< (� >1A;54>20=8O 8 8=48284C0;L=>3> ?>41>@0 

!#�# ?@>2545=> A@02=5=85 2=CB@8 40==>9 ?>43@C??K, 345 22 ?0F85=B0 ?>-

;CG0;8 !#�# 8 :C@A ;5G5=8O 2KA>:>8=B5=A82=>9 <03=8B=>9 AB8<C;OF859, 0 

10 ?0F85=B>2 B>;L:> :C@A 2KA>:>8=B5=A82=>9 <03=8B=>9 AB8<C;OF88. 

�@8B5@8O<8 2:;NG5=8O ?0F85=B0 2 8AA;54>20=85 O2;O;8AL: 

1. =0;8G85 =5A?5F8D8G5A:>3> E0@0:B5@0 1>;8 2 =86=59 G0AB8 A?8=K, A>E@0-

=ONI59AO 1>;55 3 <5AOF52; 

2. 2>7@0AB >B 18 4> 75 ;5B (<>;>4>9, A@54=89 8 ?>68;>9 2>7@0AB ?> �"�); 

3. 8=D>@<8@>20==>5 4>1@>2>;L=>5 A>3;0A85 ?0F85=B0 =0 CG0AB85 2 :;8=8G5-

A:>< 8AA;54>20=88. 

�@8B5@88 =52:;NG5=8O 2 8AA;54>20=85: 

1. �>7@0AB 4> 18 ;5B 8 AB0@H5 75 ;5B. 

2. !0;8G85 ?@>B82>?>:070=89 : D878>B5@0?88 (>1I85 ?@>B82>?>:070=8O : 

D878>B5@0?88, =0;8G85 ?>2@5645=8O F5;>AB=>AB8 :>6=>3> ?>:@>20, 

=0;8G85 M;5:B@>==KE AB8<C;OB>@>2 A5@45G=>9 45OB5;L=>AB8, 0??0@0BK 

4;O G@5A:>AB=>3> >AB5>A8=B570, 8<?;0=B8@>20==K5 8;8 2=5H=85 <5B0;-

;8G5A:85 ?@54<5BK 8 CAB@>9AB20, ?0F85=BK, @0=55 ?5@5=5AH85 >?5@0F8N 

=0 ?>72>=>G=8:5; A 4>:070==K< A?5F8D8G5A:8< E0@0:B5@>< 1>;52>3> 

A8=4@><0, 45:><?5=A0F8O A>?CBAB2CNI59 A><0B8G5A:>9 ?0B>;>388). 

�@8B5@88 8A:;NG5=8O 87 8AA;54>20=8O: 

1. !0@CH5=8O ?@>B>:>;0 8AA;54>20=8O. 

2. !52>7<>6=>AB8 2K?>;=5=8O 8AA;54>20=8O. 

3. #>O2;5=8O 2 ?@>F5AA5 8AA;54>20=8O ;N1KE :@8B5@852 =52:;NG5=8O. 
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4. �>7=8:=>25=8O =565;0B5;L=KE O2;5=89 2 ?@>F5AA5 ;5G5=8O. 

5. "B:070 >B 40;L=59H53> CG0AB8O 2 8AA;54>20=88. 

#@>2545=85 =0CG=>9 @01>BK 1K;> >4>1@5=> ;>:0;L=K< MB8G5A:8< :>-

<8B5B>< �:045<88 ?>AB48?;><=>3> >1@07>20=8O (��' (!�* ( �� $>A-

A88 (2K?8A:0 87 ?@>B>:>;0 70A540=8O №13 >B 13.10.20203). �064K9 ?0F85=B, 

2:;NG5==K9 2 8AA;54>20=85, 1K; 8=D>@<8@>20= 8 ?>4?8A0; 4>1@>2>;L=>5 

8=D>@<8@>20==>5 A>3;0A85 =0 CG0AB85 2 8AA;54>20=88. 

 

2.2  9FB8O B5E?98B64A<S < ?9K9A<S 
#@8 ?@>2545=88 40==>9 @01>BK 2A5< ?0F85=B0< ?@8<5=O;8AL >A=>2=K5 

<5B>4K 4803=>AB8:8 8 B5@0?88, 8A?>;L7C5<KE 2 2>AAB0=>28B5;L=>9 <548-

F8=5, 345 ?@>2>48;0AL >F5=:0 =59@>>@B>?548G5A:>3> >A<>B@0 8 =59@>?A8E>-

;>38G5A:>3> AB0BCA0 (A 70?>;=5=85< H:0; 8 >?@>A=8:>2). �A5< ?0F85=B0< 

?5@54 ?>;CG5=85< :C@A0 2KA>:>8=B5=A82=>9 <03=8B=>9 AB8<C;OF88, 8 2 48-

=0<8:5 ?>A;5 ;5G5=8O 2K?>;=O;0AL 4803=>AB8G5A:0O & %/&% %. � @0<:0E 

CB>G=5=8O ?0@0<5B@>2 - � 8 >F5=:8 DC=:F8>=0;L=>3> A>AB>O=8O ?5@8D5@8-

G5A:>3> =59@><>B>@=>3> 0??0@0B0 ?@>2>48;0AL 4803=>AB8G5A:0O AB8<C;OF8-

>==0O - � C ?0F85=B>2 A =59@>?0B8G5A:8< 284>< 1>;8, ?> @57C;LB0B0< :>-

B>@>9 1K;8 >?@545;5=K B>G:8 ?@8;>65=8O <5B>48:8 8 ?0@0<5B@K 40;L=59-

H59 48=0<8G5A:>9 >F5=:8. #0F85=B0< A =>F8F5?B82=K< 284>< 1>;52>3> 

A8=4@><><, C :>B>@KE 1K; ?@>4>;68B5;L=K9 0=0<=57 ?@85<0 !#�#, => <0-

;0O 8E MDD5:B82=>ABL, 8<5;8AL :><>@184=K5 701>;520=8O, D0:B>@K @8A:0 

8;8 D0:B @0728B8O !#$, ?@>2545=> (� >1A;54>20=85 4;O CB>G=5=8O 35=>B8?0 

8 2KO2;5=8O >A>15==>AB59 @0F8>=0;L=>3> ?@8<5=5=8O <5B>48:8 2KA>:>8=-

B5=A82=>9 <03=8B>B5@0?88. 

 

2.2.1 &D4AE>D4A<4?PA4S @47A<FA4S EF<@G?SJ<S 

&@0=A:@0=80;L=0O <03=8B=0O AB8<C;OF8O 3 <5B>4, A ?><>ILN :>B>@>3> 

<>6=> ?>;CG8BL 8=D>@<0F8N > A>AB>O=88 =8AE>4OI8E MDD5@5=B=KE A8AB5<. 
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&@0=A:@0=80;L=0O <03=8B=0O AB8<C;OF8O (& %) ?@>2>48;>AL =0 :><-

?;5:A5 !59@>- %/�, !59@>A>DB ($>AA8O) (@538AB@0F8>==>5 4>AL5 №: $�-

11189/21455 >B 04.05.2016). 

 5B>4 ?>72>;O5B >F5=8BL: 

1. �>71C48<>ABL :>@:>2KE <>B>=59@>=>2; 

2. #@>2545=85 ?> ?8@0<84=><C B@0:BC; 

3. #@>2545=85 ?> <>B>@=K< ?@>2>4OI8< ?CBO< A?8==>3> <>730; 

4. #@>2545=85 ?> 42830B5;L=K< :>@5H:0< A?8==>3> <>730; 

#0@0<5B@K, :>B>@K5 =0<8 0=0;878@>20;8AL ?@8 ?@>2545=88 4803=>-

AB8G5A:>9 & %: 

 2@5<O F5=B@0;L=>3> <>B>@=>3> ?@>2545=8O (�* #); 

 =0;8G85 8;8 >BACBAB285 2K720==>3> <>B>@=>3> >B25B0 (� "); 

 87<5=5=85 ;0B5=B=>AB8 8 0<?;8BC4K � "; 

 ?>@>3 @538AB@0F88 � "; 

#@8 ?@>2545=88 B@0=A:@0=80;L=>9 <03=8B=>9 AB8<C;OF88 C ?0F85=B>2 

A @048:C;O@=K<8 =0@CH5=8O<8 >F5=820;0AL DC=:F8>=0;L=0O A>AB>OB5;L-

=>ABL 42830B5;L=>3> :>@B8:>A?8=0;L=>3> B@0:B0. ' 1>;L=KE A =5?>;=K< 

:;8=8G5A:8< ?>2@5645=85< 42830B5;L=>3> :>@5H:0 =865 C@>2=O ?>@065=8O 

>1=0@C6820;>AL: 

 C25;8G5=85 ?>@>30 @538AB@0F88 � "; 

 >BACBAB285 8;8 A=865=85 � "; 

 C4;8=5=85 ;0B5=B=>AB8 8 4;8B5;L=>AB8 :>@:>2>3> � " 8 A>>B-

25BAB25==> C25;8G5=8O �* #; 

 C25;8G5=85 G8A;0 D07 � "; 

'25;8G5=85 ;0B5=B=>AB8 :>@:>2>3> � " =081>;55 GёB:> ?@>O2;O5BAO 

=0 :;8=8G5A:8 1>;55 ?>@06ё==>9 AB>@>=5. #@8<5=5=85 ?@8ё<0 D0A8;8B0F88 

?>72>;O5B ?>;CG8BL >B25B 4065 A B5E <KHF, B5AB8@>20=85 :>B>@KE 2 ?>:>5 =5 

?@82>48B : ?>O2;5=8N � ". "BACBAB285 � " A2845B5;LAB2C5B > 7=0G8<>< 

?>@065=88 :>@B8:>A?8=0;L=K9 B@0:B0. 
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#@8 ?@>2545=88 B@0=A:@0=80;L=>9 <03=8B=>9 AB8<C;OF88 C ?0F85=B>2 

A 48A:>35==>9 @048:C;>?0B859 =081>;55 8=D>@<0B82=K< ?0@0<5B@>< 2 

?;0=5 ?@>3=>70 B5G5=8O 701>;520=8O 8 2>7<>6=>AB8 2>AAB0=>2;5=8O <>B>@-

=>3> 45D8F8B0 O2;O5BAO � ". �=0;878@C5BAO � " A <KHF =>3. $538AB@0-

F8N ?@>2>48;8 =0 74>@>2>9 8 ?>@06ё==>9 AB>@>=5 A <KHF =>3 4 A musculus 

tibialis anterior. 

� B01;8F5 1 ?@54AB02;5=K A@54=85 7=0G5=8O =>@<0B82=KE ?>:070B5;59 

4803=>AB8G5A:>9 & %, ?@8=OBK5 2 :;8=8G5A:>9 ?@0:B8:5 8 8A?>;L7C5<K5 

=0<8 2 8AA;54>20B5;LA:>9 @01>B5 [8, 51]. 

&01;8F0 1 - !>@<0B82=K5 ?>:070B5;8 & % (musculus tibialis anterior), (M±m) 

#>:070B5;L !>@<0B82=K5 ?>:070B5;8 

�@5<O F5=B@0;L=>3> <>B>@=>3> ?@>2545=8O, 
<A 

15,5±0,4 

;0B5=B=>ABL :>@:>20O, <A 29,1±0,6 

;0B5=B=>ABL ;N<10;L=0O, <A 13,6±0,4 

�<?;8BC40 :>@:>20O, <� 1,4±0,06 

�<?;8BC40 ;N<10;L=0O, <� 1,1±0,04 

 

2.2.2 �A4?<; :4?B5 < <;GK9A<9 4A4@A9;4 C4J<9AF4 
#@8 87CG5=88 60;>1 ?0F85=B0 0:F5=B8@>20;8 2=8<0=85 =0 A;54CNI8E 

A2545=8OE: ;>:0;870F8N 8 E0@0:B5@ 1>;8; 4;8B5;L=>ABL 55 ACI5AB2>20=8O 2 

F5;>< 8 =0;8G85 ?5@8>4>2 @5<8AA88, A@54=55 :>;8G5AB2> >1>AB@5=89 2 3>4, 

4;8B5;L=>ABL ?>A;54=53> >1>AB@5=8O, ?@8<5=O5<K5 @0=55 <5B>4K ;5G5=8O 8 

8E MDD5:B82=>ABL; @8AC=>: 1>;8 =0 ?@>BO65=88 4=O, 2 =>G=>5 2@5<O 8 2> 

2@5<O 1>4@AB2>20=8O; 2K@065==>ABL 1>;8; 7028A8B ;8 1>;L >B 2K?>;=5=8O 

=03@C7>:; A2O70=0 >=0 A> AB0B8G5A:>9 ?>7>9 8;8 E>4L1>9; ?@>8AE>48B A=865-

=85 8;8 CA8;5=85 1>;8 ?@8 =0BC6820=88 8;8 :0H;5, G8E0=88. 

#@>2>48;8 >?@545;5=85 A2O78 701>;520=8O A B5< 8;8 8=K< ?@>2>F8-

@CNI8< D0:B>@>< (D878G5A:0O 8;8 AB0B8G5A:0O =03@C7:0, ?5@5>E;0645=85); 

?@8=8<05B ;8 ?0F85=B :0:85-;81> >1571>;820NI85 ?@5?0@0BK 8 8E MDD5:-
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B82=>ABL; ?@8ACBAB2C5B ;8 A:>20==>ABL 2 CB@5==85 G0AK; <5AB> =081>;LH59 

2K@065==>9 1>;8 (2 A?8=5 8;8 :>=5G=>AB8); B@02<0B8G5A:89 0=0<=57 8;8 

=0;8G85 @52<0B8G5A:>9 ?0B>;>388 8 A8AB5<=KE 701>;520=89; ?@85< ?0F85=-

B>< ;5:0@AB25==KE ?@5?0@0B>2, B0:8E :0: 0=B8:>03C;O=BK, 3;N:>:>@B8:>-

AB5@>84K 8 B.?.; C@>25=L ?>2A54=52=>9 0:B82=>AB8 ?0F85=B0. 

�KOA=O;8, A>?@>2>6405BAO ;8 1>;L GC2AB28B5;L=K<8 8;8 42830B5;L-

=K<8 =0@CH5=8O<8, =0@CH5=85< DC=:F88 B07>2KE >@30=>2, 8<55BAO ;8 C ?0-

F85=B0 8=0O :;8=8G5A:0O A8<?B><0B8:0: >1I0O A;01>ABL, =0@CH5=8O A=0, :0-

:>9 D>= =0AB@>5=8O, =0;8G85 B@52>38, 0?0B88 8 B. ?., E@>=>;>38O @0728B8O 

60;>1. "A>1>5 2=8<0=85 1K;> =0?@02;5=> =0 2KO2;5=85 A?5F8D8G5A:8E ?@8-

G8= @0728B8O 1>;59 2 A?8=5 8 <0@:5@>2 E@>=870F88 1>;8. 

#@8 @0AA?@>A5 >1@0I0;8 2=8<0=85 =0 =0;8G85 =0A;54AB25==KE, 2@>6-

45==KE 8;8 35=5B8G5A:8E 701>;520=8OE, A>?CBAB2CNI59 E@>=8G5A:>9 ?0B>-

;>388, A8AB5<=KE 8 ?5@5=5A5==KE 8=D5:F8>==>-2>A?0;8B5;L=KE 701>;520-

=8OE. 

"?@545;5=85 AB5?5=8 2K@065==>AB8 1>;52>3> A8=4@><0 8 53> >1J5:B8-

2870F8N ?@>2>48;8, 8A?>;L7CN 287C0;L=CN 0=0;>3>2CN H:0;C (��,). �0=-

=K9 8=AB@C<5=B O2;O5BAO >1I5?@87=0==K<, @0A?@>AB@0=5==K< 8 ;53:> 2>A-

?@>872>48<K<. ,:0;0 ?@54AB02;O5B 87 A51O =53@04C8@>20==CN ;8=8N 4;8-

=>9 10 A<, =0 :>B>@>9 ?0F85=B 4>;65= =0=5AB8 B>G:C, :>B>@0O, ?> 53> <=5-

=8N, A>>B25BAB2C5B 8=B5=A82=>AB8 1>;8. �520O 3@0=8F0 3 =5B 1>;8, ?@020O 

3@0=8F0 3 A0<K5 A8;L=K5 1>;8, :>B>@K5 <>6=> ?@54AB028BL. 

 

2.2.3 "5M99 >?<A<K9E>B9 B5E?98B64A<9 
"1I55 :;8=8G5A:>5 >1A;54>20=85 2:;NG0;> D878:0;L=K9 >A<>B@ ?> 

>@30=0< 8 A8AB5<0<, 8AA;54>20=85 =52@>;>38G5A:>3> 8 =59@>>@B>?548G5A:>-

3> AB0BCA>2. 

#@8 =52@>;>38G5A:>< >A<>B@5 8 8AA;54>20=88 =59@>>@B>?548G5A:>3> 

AB0BCA0, 4;O >F5=:8 A>AB>O=8O <KHF 8 ACAB02=>-A2O7>G=>3> 0??0@0B0 ?@>2>-

48;>AL <0=C0;L=>-<KH5G=>5 B5AB8@>20=85 (  &). 
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"F5=:C <KH5G=>9 A8;K 8 AB5?5=L 42830B5;L=KE =0@CH5=89 >F5=820;8 

?> H5AB810;;L=>9 >F5=:5 <KH5G=>9 A8;K (?@8;>65=85 1). 

�K@065==>ABL A8<?B><0 =0BO65=8O (�0A530) >F5=820;8 ?> B@5E10;;L-

=>9 H:0;5: 1 10;; (A;01> ?>;>68B5;L=K9 A8<?B><) CAB0=02;820;0AL, :>340 

=0 D>=5 ?0AA82=>3> ?>4=OB8O 2KBO=CB>9 =>38 C ?0F85=B0 2>A?@>872>48;0AL 

1>;L A C3;0 2KH5 60°; 2 10;;0 (C<5@5==0O 2K@065==>ABL A8<?B><0 =0BO65-

=8O) 4803=>AB8@>20;0AL A ?>O2;5=8O 1>;8 =0 C@>2=5 C3;0 40-60°; 3 10;;0 

(@57:> ?>;>68B5;L=K9 A8<?B><) 2KAB02;O;0AL ?@8 ?>O2;5=88 8;8 CA8;5=88 

1>;8 C ?0F85=B 2 3>@87>=B0;L=>< ?>;>65=88 8;8 4> C3;0 40°. 

"F5=:0 1>;52>9 GC2AB28B5;L=>AB8 ?@>2>48;0AL A>3;0A=> ?@8=F8?0< 

=52@>;>38G5A:>3> >A<>B@0 A >?@545;5=85< 7>=K =0@CH5==>9 GC2AB28B5;L=>-

AB8 2 A>>B25BAB2CNI5< :>6=>< 45@<0B><5. 

 $& ?>OA=8G=>3> >B45;0 ?>72>=>G=8:0 ?@>2>48;>AL =0 0??0@0B5 

"Magnetom Sonata" (Siemens, �5@<0=8O).  03=8B=>5 ?>;5 :>B>@>3> =0?@O-

65==>ABLN 1,5 &5A;0. �AA;54>20=85 ?@>2>48;>AL ?> AB0=40@B=>9 <5B>48:5. 

*5;LN =59@>287C0;870F88 1K;> 8A:;NG5=85 A?5F8D8G5A:8E ?@8G8= 1>;52>-

3> A8=4@><0, 8AA;54>20=85 =52@0;L=KE AB@C:BC@, 2KO2;5=85 2>7<>6=KE 0=0-

B><8G5A:8E ?@8G8= 1>;59. 

 

2.2.4 �ECB?P;B64A<9 L>4? < BCDBEA<>B6 
�;O >F5=:8 =59@>?0B8G5A:>3> :><?>=5=B0 1>;8 8A?>;L7>20;8 20;848-

78@>20==K9 >?@>A=8: PainDetect (?@8;>65=85 2). �0;84870F8O ?@>2>48;0AL 

2> 2@5<O <=>3>F5=B@>2>3> 8AA;54>20=8O, 2:;NG0NI53> ?0F85=B>2 A =59@>-

?0B8G5A:>9 8 =>F8F5?B82=>9 1>;LN 2 A?8=5 [99]. �:;NG05B 2 A51O @8AC=>:, 

=0 :>B>@>9 ?0F85=B AE5<0B8G=> >B<5G05B @0A?@>AB@0=5=85 1>;8, 287C0;L=CN 

0=0;>3>2CN H:0;C 8 @O4 2>?@>A>2 A @0=3>2K<8 >B25B0<8, 4;O 2KO2;5=8O 

A8<?B><>2, E0@0:B5@=KE 4;O =59@>?0B8G5A:>9 1>;8. % ?><>ILN @8A>20==KE 

8 B5:AB>2KE 2>?@>A>2 >?@>A=8: 405B ?@54AB02;5=85 > :0@B8=5 1>;8 8 ?>72>-

;O5B 48=0<8G5A:8 >F5=820BL MDD5:B82=>ABL ;5G5=8O. � @57C;LB0B5 AC<<8@>-

20=8O 10;;>2 >?@>A=8: 405B 3 2>7<>6=K5 8=B5@?@5B0F88 @57C;LB0B0: <0;>25-
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@>OB=>5 =0;8G85 =59@>?0B8G5A:>3> D5=>B8?0 (4> 12 10;;>2), ?@><56CB>G=K9 

@57C;LB0B 2 13318 10;;>2 B@0:BC5BAO :0: 2>7<>6=>5, => =5>4=>7=0G=>5 =0;8-

G85 8 2KH5 452OB=04F0B8 10;;>2 ?@8ACBAB285 =59@>?0B8G5A:>9 1>;8 AG8B0NB 

2KA>:>25@>OB=>9.  

�;8O=85 1>;8 =0 AB5?5=L =0@CH5=8O 687=545OB5;L=>AB8 >F5=820;8 ?>-

A@54AB2>< @CAA:>O7KG=>9 25@A88 Oswestry Disability Index (ODI) [67], :>B>-

@K9 A>740= 4;O >F5=:8 8=20;84870F88 C ;8F A �!+% (?@8;>65=85 3). "?@>A-

=8: 2:;NG05B 10 @0745;>2. #@8 70?>;=5=88 2A5E @0745;>2 0=:5BK @57C;LB0BK 

?>4AG5B0 2K40NBAO 2 ?@>F5=B=>9 3@040F88. �=B5@?@5B0F8O @57C;LB0B>2 

>?@>A=8:0: 0320% - <8=8<0;L=0O AB5?5=L =0@CH5=8O 687=545OB5;L=>AB8; 

21340% - C<5@5==0O AB5?5=L =0@CH5=8O 687=545OB5;L=>AB8; 41360% - 2K@0-

65==0O AB5?5=L =0@CH5=8O 687=545OB5;L=>AB8; 61380% AB>9:>5 =0@CH5=85 

687=545OB5;L=>AB8; 813100% - 3@C10O 8=20;84870F8O ;81> 033@020F8O. 

 

2.2.5 "J9A>4 A9=DBCE<IB?B7<K9E>B7B EF4FGE4 E CDB6989A<9@ E>D<-
A<A7B6B7B CE<IB@9FD<K9E>B7B B5E?98B64A<S 

� @0<:0E A:@8=8=3>2>3> ?A8E><5B@8G5A:>3> >1A;54>20=8O 8A?>;L7>20-

;8AL H:0;K HADS 8 PCS. % F5;LN >?@545;5=8O @>;8 ?A8E>M<>F8>=0;L=KE 

@0AAB@>9AB2 8 8E 2:;045 2 2>A?@8OB85 8=B5=A82=>AB8 1>;52>3> AB8<C;0 ?@>-

2>48;>AL 87CG5=85 2K@065==>AB8 B@52>6=>-45?@5AA82=KE =0@CH5=89 C ?0-

F85=B>2 ?>A@54AB2>< 70?>;=5=8O 3>A?8B0;L=>9 H:0;K B@52>38 8 45?@5AA88 - 

HADS (?@8;>65=85 4). !0 B0:85 @0745;K :0: B@52>30 8 45?@5AA8O ?@8E>48BAO 

?> 7 2>?@>A>2, :>B>@K5 ?>A;5 70?>;=5=8O >?@>A=8:0 >F5=820NBAO >B45;L=> 

4@C3 >B 4@C30. �AA;54C5<K9 2 :064>< 2>?@>A5 4>;65= 2K1@0BL >4=> CB25@-

645=85, =081>;55 ?>4E>4OI55 5<C =0 40==K9 <><5=B. �=B5@?@5B0F8O @5-

7C;LB0B>2 ?> :064><C @0745;C (45?@5AA8O 8 B@52>30) 2>7<>6=0 2 3 3@040F8OE: 

>BACBAB285 0DD5:B82=KE ?@>O2;5=89 (4> 7 10;;>2), ;53:> 2K@065==K5 =0@C-

H5=8O (4> 10 10;;>2), C<5@5==> 2K@065==K5 =0@CH5=8O (4> 15 10;;>2) 8 

10;;K 2KH5 16 >7=0G0NB 2K@065==K5 =0@CH5=8O [125]. 
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,:0;0 :0B0AB@>D870F88 1>;8 (PCS) 8A?>;L7C5BAO 4;O >F5=:8 ?@54AB02-

;5=89 8 <KA;59 ?0F85=B0 >B=>A8B5;L=> 1>;52KE ?@>O2;5=89 8 2KO2;5=8O 

AB5?5=8 2K@065==>AB8 =530B82=>3> M<>F8>=0;L=>3> 2>A?@8OB8O 1>;8 (?@8-

;>65=85 5). "=0 2:;NG05B 13 2>?@>A>2 A @0=68@>20==K<8 >B25B0<8. #@8 

?>4AG5B5 10;;>2 480?07>= 2>7<>6=KE 7=0G5=89 A>AB02;O5B >B 0 4> 52. +5< 

1>;LH5 10;;>2 =018@05B ?0F85=B, B5< 2KH5 C@>25=L :0B0AB@>D870F88 1>;8. 

'A@54=5==> <>6=> AG8B0BL =87:>9 :0B0AB@>D870F8N ?@8 ?>;CG5=88 0314 

10;;>2, :0B0AB@>D870F8O A@54=53> C@>2=O ?@8 ?>;CG5=88 7=0G5=89 4> 24 

10;;>2, 0 2KA>:85 3@040F88 :0B0AB@>D870F88, :>340 ?>;CG0NB 1>;55 25 10;-

;>2 ?> H:0;5 [85]. 

 

2.2.6 �BCB?A<F9?PAO9 @9FB8O <EE?98B64A<S (1 � < H4D@4>B79A9-
F<K9E>B9 B5E?98B64A<9) 

$57C;LB0BK 40==KE 4>?>;=8B5;L=KE 8AA;54>20=89 2;8O;8 =0 2K1>@ 

<5B>48:8 2>AAB0=>28B5;L=>3> ;5G5=8O 1>;L=KE A E@>=8G5A:>9 1>;LN 2 

A?8=5. 

-;5:B@><8>3@0D8N (- �) ?@>2>48;8 =0 =59@>D878>;>38G5A:>< :><-

?;5:A5 -;5:B@><8>3@0D Nicolet EDX (Nicolet Biomedical (USA) (@538AB@0F8-

>==K9 =><5@: (%� 2011/10382 >B 12.02.2016). �AA;54>20=85 ?@>2>48;8 <5-

B>48:>9 AB8<C;OF8>==>9 - �, :>B>@0O O2;O5BAO =081>;55 @0A?@>AB@0=ё==>9 

8 405B 2>7<>6=>ABL 2KO28BL 0:A>=0;L=K5 8 45<85;8=878@CNI85 87<5=5=8O 

=5@20 8 8E 2K@065==>ABL, >F5=8BL A>AB>O=85 =5@20 =0 2A5< ?@>BO65=88, 2K-

O28BL 87<5=5=8O <KH5G=>3> 0??0@0B0 8 4@. 

#@>2>48<0O <5B>48:0 - � =5 O2;O5BAO A?5F8D8G5A:>9, => O2;O5BAO 

<5B>4>< ?>4B25@645=8O, 0 =5 8A:;NG5=8O @048:C;>?0B88, ?>MB><C 40==K5 

8AA;54>20=8O ?@>2>48;8AL ?0F85=B0<, C :>B>@KE ?> :;8=8G5A:>9 :0@B8=5 8 

@57C;LB0B0< H:0; 8 >?@>A=8:>2 ?@5>1;040NI8< 1K; =59@>?0B8G5A:89 :><-

?>=5=B 1>;8. #><8<> MB>3>, 2 :0G5AB25 :>=B@>;O 8 >F5=:8 48=0<8:8 >=0 ?@>-

2>48;0AL ?>2B>@=> ?>A;5 :C@A0 ;5G5=8O. 
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�A?>;L7>20;0AL AB0=40@B=0O AE5<0 =0;>65=8O M;5:B@>4>2 (Joel A.De 

Lisa, 1987). "F5=820;0AL 0<?;8BC40 8 ?;>I04L  ->B25B0, A:>@>ABL ?@>2545-

=8O 8<?C;LA0 ?> <>B>@=K< 8 A5=A>@=K< 2>;>:=0<, @5784C0;L=CN ;0B5=B-

=>ABL, A>AB>O=85 F-2>;=K. 

� B01;8F5 2 ?@54AB02;5=K A@54=85 7=0G5=8O =>@<0;L=KE ?>:070B5;59 

- �, ?@8=OBK5 2 :;8=8G5A:>9 ?@0:B8:5 8 8A?>;L7C5<K5 =0<8 2 8AA;54>20-

B5;LA:>9 @01>B5 [30, 52, 57]. 

 

&01;8F0 2 3 !>@<0B82=K5 ?>:070B5;8 AB8<C;OF8>==>9 M;5:B@><8>3@0D88 

#>:070B5;8 !>@<0B82=K5 ?>:070B5;8 

 ->B25B ;0B5=B=>ABL, <A 4,5±0,2 

 ->B25B 0<?;8BC40, <� 3,5±0,1 

 ->B25B A:>@>ABL ?@>2>48<>AB8, </A 40,0±1,6 

;0B5=B=>ABL F-2>;=K <8=8<0;L=0O, 
<A 

40,0±2,15 

E@>=>48A?5@A8O F-2>;=K, <A 2,25±0,72 

?@54AB02;5==>ABL F-2>;=K, % 100% 

A:>@>ABL ?@>2>48<>AB8 F-2>;=K, </A 50,0±1,2 

%5=A>@=0O ;0B5=B=>ABL, <A 4,2±0,1 

%5=A>@=0O 0<?;8BC40, <� 12,0±0,25 

 

(0@<0:>35=5B8G5A:>5 >1A;54>20=85 8 <548:>-35=5B8G5A:>5 :>=AC;LB8-

@>20=85. 

% CG5B>< =5>1E>48<>AB8 48DD5@5=F8@>20==>3> ?>4E>40 4;O 2K1>@0 

@0F8>=0;L=>9 D0@<0:>B5@0?88 8 A=865=8O @8A:>2 !#$, AB@>3>AB8 >B1>@0 2 

@0<:0E ?8;>B=>3> ?@>5:B0 22 1>;L=K< A =>F8F5?B82=K< 284>< 1>;8 >A=>2-

=>9 3@C??K ?@>2>48;>AL D0@<0:>35=5B8G5A:>5 >1A;54>20=85 ((�) <5B01>-

;87<0 !#�#. 

"A=>2=>9 7040G59 ?@>2545=8O D0@<0:>35=5B8G5A:>3> B5AB8@>20=8O O2-

;O;>AL CB>G=5=85 A?5F8D8:8 @0F8>=0;L=>3> :><?;5:A=>3> ;5G5=8O A ?@8<5-
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=5=85< <5B>48:8 2KA>:>8=B5=A82=>9 <03=8B=>9 AB8<C;OF88 =0 >A=>25 2K-

O2;5==KE >A>15==>AB59 35=>B8?0 ?0F85=B>2, >?@545;ONI8E 48=0<8:C <5B0-

1>;87<0 !#�#. 

#>:070=8O<8 4;O (� B5AB8@>20=8O ?>A;C68;8 A;54CNI85 :@8B5@88: 

1. �>;L=K5 A =>F8F5?B82=K< 284>< E@>=8G5A:>3> 1>;52>3> A8=4@><0; 

2. #0F85=B0<, C :>B>@KE ?@8 ?>;=>F5==>9 :>=A5@20B82=>9 B5@0?88 =0 

D>=5 ?@85<0 045:20B=>3> <548:0<5=B>7=>3> ;5G5=8O =0 ?@>BO65=88 4 =545;L 

A>E@0=O;AO 8 =5 :C?8@>20;AO 1>;52>9 A8=4@><; 

3. �><>@184=K5 1>;L=K5 A >BO3>I5==>9 A><0B8G5A:>9 ?0B>;>3859 8/8;8 

A D0:B>@0<8 @8A:0 A@54>2>3> 2>7459AB28O (B010:>:C@5=85, 0;:>3>;87<, ?@>-

D5AA8>=0;L=K5 2@54=>AB8); 

4. �>;L=K5 A =5AB0=40@B=K< 8=48284C0;L=K< >B25B>< =0 �% 8;8 :>B>-

@K< B@51C5BAO 2KA>:0O 4>78@>2:0 !#�# 8;8 C :>B>@KE @0=55 >B<5G0;8AL 

!#$. 

5. �>;L=K5 AB0@H8E 2>7@0AB=KE 3@C?? (> 60 ;5B), B0: :0: C =8E G0I5 

=01;N405BAO ?>;8?@03<078O, :>- 8 ?>;8<>@184=>ABL, =0;8G85 A>?CBAB2CN-

I59 45<5=F88 8 45?@5AA88, GB> 2 :C?5 ?@54?>;0305B 2KA>:85 @8A:8 !#$. 

*5;L D0@<0:>35=5B8G5A:>3> B5AB8@>20=8O 3 @0F8>=0;L=0O D0@<0:>B5-

@0?8O =0 >A=>25 2KO2;5==KE >A>15==>AB59 35=>B8?0 ?0F85=B>2, >?@545;ON-

I8E 48=0<8:C <5B01>;87<0 !#�#. &0:, ?0F85=BK A 70<54;5==K< <5B01>-

;87<>< (=0?@8<5@, CYP2C9*2, CYP2C9*3) ?@8 =07=0G5=88 AB0=40@B=KE 4>-

78@>2>: !#�# 8<5NB ?>2KH5==K9 @8A: !#$ 8, =0?@>B82, ?@8 1KAB@>< <5-

B01>;87<5 �% AB0=40@B=KE 4>78@>2>: =54>AB0B>G=> 4;O 4>AB865=8O D0@<0-

:>;>38G5A:>3> MDD5:B0. &0:8< >1@07><, ?5@A>=0;878@>20==K9 ?>4E>4 3 2K-

1>@ =081>;55 157>?0A=>3> !#�# =0 >A=>25 @57C;LB0B>2 35=>B8?8@>20=8O, 

?>72>;O5B 871560BL OB@>35==KE >A;>6=5=89, C25;8G8BL MDD5:B82=>ABL ;5G5-

=8O 1>;52>3> A8=4@><0, GB> >A>15==> 0:BC0;L=>: 

0) ?@8 =5>1E>48<>AB8 4;8B5;L=>3> =07=0G5=8O �%; 

1) ?@8 =5>1E>48<>AB8 ?@8<5=5=8O 2KA>:8E 4>7 �% 8;8 �% A C7:8< B5@0?52-

B8G5A:8< >:=><; 
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2) ?@8 =5>1E>48<>AB8 A>2<5AB=>3> ?@8<5=5=8O @07;8G=KE �% C ?0F85=B>2 A 

A>G5B0==>9 ?0B>;>3859. 

�A5 1>;L=K5 A =>F8F5?B82=K< 284>< 1>;8 2 >158E 3@C??0E >1A;54>20-

=K =0 2KO2;5=85 !#$ 2 @57C;LB0B5 ?@85<0 !#�#. �0;55 22 ?0F85=B0< ?> @5-

7C;LB0B0< (� >1A;54>20=8O 2K?>;=5= ?5@A>=8D8F8@>20==K9 ?>41>@ A> A<5-

=>9 !#�#. "AB02H8<AO 10 1>;L=K< 87 >A=>2=>9 ?>43@C??K >B<5=5= ?@85< 

!#�# 4;O :>@@5:F88 !#$. #0F85=BK :>=B@>;L=>9 ?>43@C??K ?@>4>;68;8 

?>;CG0BL AB0=40@B=>5 ;5G5=85. 

&0:8< >1@07><, 7040G0<8 ?5@28G=>3> >A<>B@0 ?0F85=B0 1K;8 CAB0=>2:0 

?@5>1;040NI53> ?0B>35=5B8G5A:>3> 2840 1>;8; >F5=:0 A>?CBAB2CNI8E 701>-

;520=89 8 A>AB>O=89, >:07K20NI8E 2;8O=85 =0 1>;L 8 ?@>F5AA 2>AAB0=>28-

B5;L=>3> ;5G5=8O (>3@0=8G5=8O 8;8 ?@>B82>?>:070=8O : =07=0G5=8N <5B>48-

:8) 8 2KO2;5=85 :;NG52KE ?0@0<5B@>2 4;O ?>A;54CNI59 48=0<8G5A:>9 

>F5=:8. #> @57C;LB0B0< >1A;54>20=8O 2K18@0;8AL ?0@0<5B@K ?@8<5=5=8O 

<5B>48:8 2KA>:>8=B5=A82=>9 <03=8B=>9 AB8<C;OF88. 

 

2.2.7   9FB8O ?9K9A<S 
� ?5@8>4 AB0F8>=0@=>3> ;5G5=8O 2A5 1>;L=K5, ?><8<> <5B>48:8 2KA>-

:>8=B5=A82=>9 <03=8B=>9 AB8<C;OF88, ?>4>1@0==>9 8=48284C0;L=> 2 A>>B-

25BAB288 A ?@5>1;040NI8< 284>< 1>;8 C ?0F85=B>2 >A=>2=>9 3@C??K, ?>;C-

G0;8 1078A=CN <548:0<5=B>7=CN B5@0?8N, 2:;NG0NICN !#�#, 30AB@>?@>-

B5:B>@K, <8>@5;0:A0=BK 8 28B0<8=K 3@C??K �. �>;L=K< =07=0G0;8 485BC, 

3@C??>2CN 8 8=48284C0;L=CN �(�, <0AA06 A?8=K 8 =86=8E :>=5G=>AB59. % 

?0F85=B0<8 ?@>2>48;8AL 15A54K, ?@8<5=O;8AL 8=D>@<0F8>==K5 @5AC@AK, 2 

:>B>@KE 4020;8AL @5:><5=40F88 8 ?@>2>48;>AL >1CG5=85 ?@85<0< 8 B5E=8-

:0< ?@8 ?>2A54=52=KE =03@C7:0E, 2 A>2>:C?=>AB8 A 8E >:@C65=85< 8 A>F8-

0;L=K<8 >A>15==>ABO<8. 

#0@0<5B@K ?@>2545=8O 2KA>:>8=B5=A82=>9 B@0=A:@0=80;L=>9 <03-

=8B=>9 AB8<C;OF88, ?@8<5=O5<K5 =0<8 2 @01>B5 ?@8 8A?>;L7>20=88 <5B>-

48:8: 
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- ?@8 48ADC=:F8>=0;L=>< 2845 1>;8 2>7459AB2>20;8 =0 7>=C ;52>9 

4>@A>;0B5@0;L=>9 ?@5D@>=B0;L=>9 :>@K (��#�), 70 ?@>F54C@C ?@>2>48;>AL 

1200 8<?C;LA>2, G0AB>B>9 10 �F. �C@A 2:;NG0; 10 ?@>F54C@, 5 @07 2 =545;N;  

- ?@8 =59@>?0B8G5A:>< (@048:C;O@=><) 2845 1>;8 2>7459AB2>20;8 =0 

:>=B@0;0B5@0;L=CN 1>;8  1 7>=C (<>B>@=0O :>@0), 70 ?@>F54C@C ?@>2>48-

;>AL 4> 3000 8<?C;LA>2, G0AB>B>9 10 �F. �C@A 2:;NG0; 10 ?@>F54C@, 5 @07 2 

=545;N;  

- ?@8 =>F8F5?B82=>< 2845 1>;8 2>7459AB2>20;8 =0 ;52CN  1 7>=C (<>-

B>@=CN :>@C), 70 ?@>F54C@C ?@>2>48;>AL 1600 8<?C;LA>2, G0AB>B>9 10 �F. 

�C@A 2:;NG0; 10 ?@>F54C@, 5 @07 2 =545;N. 

2.3 %F4F<EF<K9E>4S B5D45BF>4 D9;G?PF4FB6 
%B0B8AB8G5A:89 0=0;87 ?>;CG5==KE 40==KE ?@>2>48;AO A 8A?>;L7>20-

=85< ?0:5B0 ?@8:;04=KE ?@>3@0<< Microsoft Excel 2021 8 <IBM SPSS Statis-

tics 13.5.0.17=. �0G5AB25==K5 ?@87=0:8 >?8AK20;8AL A ?><>ILN 01A>;NB=KE 

(n) 8 >B=>A8B5;L=KE (%) G0AB>B. %B0=40@B=0O >1@01>B:0 2K1>@>: 2:;NG0;0 

?>4AGёB 7=0G5=89 A@54=8E 0@8D<5B8G5A:8E 25;8G8= 8 8E 4>25@8B5;L=KE 8=-

B5@20;>2, 2KG8A;5=85 AB0=40@B=KE >H81>:. "?@545;5=85 =>@<0;L=>AB8 2K-

1>@:8 @0AAG8BK20;AO <5B>4>< �>;<>3>@>20-%<8@=>20. t-:@8B5@89 %BLN45=-

B0 8A?>;L7>20;AO 4;O >?@545;5=8O AB0B8AB8G5A:>9 7=0G8<>AB8 @07;8G89 

A@54=8E 25;8G8=. �;O A@02=5=8O 42CE =57028A8<KE 2K1>@>: 87 <5B>4>2 =5-

?0@0<5B@8G5A:>9 AB0B8AB8:8 8A?>;L7>20;8AL :@8B5@89 '8;:>:A>=0, 4;O 

A@02=5=8O A2O70==KE 2K1>@>: 8 B>G=K9 :@8B5@89 (8H5@0 4;O >?@545;5=8O 

4>AB>25@=>AB8 @07;8G89 ?0@=KE =57028A8<KE ?5@5<5==KE. $07;8G8O AG8B0-

;8AL AB0B8AB8G5A:8 7=0G8<K<8 ?@8 C@>2=5 @ <0,05. 

 

2.4  "J9A>4 >?<A<K9E>B= QHH9>F<6ABEF< ?9K9A<S 
�;8=8G5A:CN MDD5:B82=>AB8 ?@>2545==>3> ;5G5=8O >F5=820;8 :><-

?;5:A=>, CG8BK20O 48=0<8:C :;8=8:>-DC=:F8>=0;L=KE, 8=AB@C<5=B0;L=KE 

40==KE 8 48=0<8:C ?>:070B5;59 H:0; 8 >?@>A=8:>2. $57C;LB0B 8=B5@?@5B8-
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@>20;8 :0: «7=0G8B5;L=>5 C;CGH5=85» ?@8 ACI5AB25==>< @53@5AA5 1>;LH8=-

AB20 :;8=8G5A:8E ?@>O2;5=89, A=865=88 8=B5=A82=>AB8 1>;8 ?> ��, 8 ?>-

:070B5;59 >?@>A=8:0 "A25AB@8 (ODI) =5 <5=55, G5< =0 50%, ?>:070B5;59 10B0-

@58 =59@>?A8E>;>38G5A:>3> A:@8=8=30 =0 30% 8 1>;55, 0 C ?0F85=B>2 A 

=59@>?0B8G5A:8< 284>< 1>;8 ACI5AB25==>< C;CGH5=88 1>;LH8=AB20 8=-

AB@C<5=B0;L=KE 40==KE (4803=>AB8G5A:0O & % 8 M;5:B@><8>3@0D8O). 

#@8 <5=55 2K@065==>9 48=0<8:5 C<5=LH5=8O :;8=8G5A:8E ?@>O2;5-

=89, @53@5AA0 8=B5=A82=>AB8 1>;8 ?> ��, >B 20% 4> 49%, ?>:070B5;59 10-

B0@58 =59@>?A8E>;>38G5A:>3> A:@8=8=30 >B 15% 4> 29%, ?>;>68B5;L=>9 48-

=0<8:5 8=AB@C<5=B0;L=KE 40==KE, @57C;LB0B ;5G5=8O E0@0:B5@87>20;8 :0: 

«C;CGH5=85».  

#@8 =57=0G8B5;L=>9 48=0<8:5 87<5=5=89 :;8=8G5A:8E ?@>O2;5=89 70-

1>;520=8O, A=865=88 8=B5=A82=>AB8 1>;8 ?> ��, <5=55 G5< =0 20%, ?>:0-

70B5;59 H:0; 8 >?@>A=8:>2 =59@>?A8E>;>38G5A:>3> A:@8=8=30 <5=55 G5< =0 

15%, 0 B0:65 ?@8 =57=0G8B5;L=>9 48=0<8:5 8;8 >BACBAB288 ?>;>68B5;L=KE 

87<5=5=89 8=AB@C<5=B0;L=KE 40==KE, MDD5:B82=>ABL ;5G5=8O >F5=820;8 

:0: «=57=0G8B5;L=>5 C;CGH5=85». 
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����� 3. $��'�0&�&/ �%%���"��!�3 

 

3.1 �?<A<K9E>4S I4D4>F9D<EF<>4 5B?PAOI 
�A53> 2 ?@54AB02;5==>5 8AA;54>20=85 1K;> 2:;NG5=> 230 ?0F85=B>2 

(111 <C6G8= 8 119 65=I8=) 2 2>7@0AB5 >B 18 4> 74 ;5B (A@54=89 2>7@0AB - 

50,06±2,25 ;5B). %@54=OO 4;8B5;L=>ABL 701>;520=8O C 2A5E ?0F85=B>2 A>AB02-

;O;0 10,4±1,2 <5AOF52. 

 

$0A?@545;5=85 ?0F85=B>2 ?> 2>7@0AB=K< ?5@8>40< 8 ?>;>2>9 ?@8=04-

;56=>AB8 >B@065=> 2 B01;8F5 3. 

&01;8F0 3 - $0A?@545;5=85 ?0F85=B>2 ?> ?>;C 8 2>7@0ABC (n/%). 

�>7@0AB=K5 ?5@8>4K �>;8G5AB2> 1>;L=KE 
 C6G8=K �5=I8=K 

 >;>4>9 2>7@0AB (18344) 51/45,9% 33/27,8% 

%@54=89 2>7@0AB (45359) 41/36,9% 38/31,9% 

#>68;>9 2>7@0AB (60374) 19/17,2% 48/40,3% 

�B>3> 111/100% 119/100% 

 

�0: 284=> 87 B01;8FK 3, 2 =0H59 2K1>@:5 A@548 ?0F85=B>2 A E@>=8G5-

A:>9 1>;LN 2 A?8=5 2 <>;>4>< 2>7@0AB5 :>;8G5AB25==> ?@5>1;040NB <C6G8-

=K (51 ?0F85=B), 2 A@54=59 2>7@0AB=>9 3@C??5 A>>B=>H5=85 <C6G8= 8 65=-

I8= AB0=>28BAO ?@0:B8G5A:8 @02=>5, 0 2 ?>68;>< 2>7@0AB5 :>;8G5AB2> 65=-

I8= ?@520;8@C5B 1>;55, G5< 2 2 @070 (48 65=I8=). 

�=0;878@CO ?@>F5=B=>5 A>>B=>H5=85 2 <C6A:>9 8 65=A:>9 ?>?C;OF8-

OE >B=>A8B5;L=> 2>7@0AB=KE ?5@8>4>2, 2 =0H59 2K1>@:5 ?0F85=B>2 1K;0 >B-

<5G5=0 A;54CNI0O :0@B8=0: <0:A8<0;L=>5 :>;8G5AB2> <C6G8= <>;>4>3> 

2>7@0AB0 (45,9%), A ?>MB0?=K< A=865=85< 2 A@54=5< 8 ?>68;>< 2>7@0AB=KE 

?5@8>40E; A@548 65=I8= >B<5G05BAO >1@0B=0O B5=45=F8O A ?>AB5?5==K< C25-

;8G5=85< :>;8G5AB20 ?0F85=B>: A 2>7@0AB>< (>B 27,8% 2 <>;>4>< 2>7@0AB5 4> 
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40,3% 2 ?>68;>< 2>7@0AB=>< ?5@8>45), >4=0:> ?>:070B5;8 <564C ?5@8>40<8 

8<5NB <5=55 @57:85 >B;8G8O 2 A@02=5=88 A <C6G8=0<8. 

 

� B01;8F5 4 >B@065=K A@54=85 7=0G5=8O 2>7@0AB0 >1I59 2K1>@:8 ?0F8-

5=B>2, 0 B0:65 ?>:070B5;8 A@54=53> 2>7@0AB0 <C6G8= 8 65=I8= 2 7028A8<>-

AB8 >B ?0B>35=5B8G5A:>3> 2840 1>;8. 

&01;8F0 4 - %@54=85 7=0G5=8O 2>7@0AB0 8 4;8B5;L=>AB8 701>;520=8O ?0F85=-
B>2 2 7028A8<>AB8 >B 2840 1>;8 (M±m) 

#0@0<5B@K �8ADC=:F8>=0;L-
=K9 284 1>;8, n=60 

!59@>?0B8G5A:89 
284 1>;8, 

n=108 

!>F8F5?B82-
=K9 284 1>;8, 

n=62 

%@54=89 2>7@0AB, 
;5B 

54,65±2,31 47,40±1,89 59,35±2,47 ^ 

%@54=89 2>7@0AB 
<C6G8=, ;5B 

50,20±2,26 45,20±1,75 * 59,20±2,35 

%@54=89 2>7@0AB 
65=I8=, ;5B 

55,40±2,32 51,70±2,20 59,45±2,48 

%@54=OO 4;8B5;L-
=>ABL 701>;520-
=8O, <5A. 

32,15±1,60 # 6,42±0,19 14,30±0,67 

#@8<5G0=85: * 3 4>AB>25@=>ABL (@ <0,05) @07;8G89 ?>:070B5;59 C <C6G8= c 

=59@>?0B8G5A:>9 1>;LN 2 A@02=5=88 A 48ADC=:F8>=0;L=>9 8 =>F8F5?B82=>9; 
# 3 4>AB>25@=>ABL (@ <0,05) @07;8G89 ?>:070B5;59 C ?0F85=B>2 c 48ADC=:F8>-
=0;L=>9 1>;LN 2 A@02=5=88 A =59@>?0B8G5A:>9 8 =>F8F5?B82=>9; 
^ 3 4>AB>25@=>ABL (@ <0,05) @07;8G89 ?>:070B5;59 C ?0F85=B>2 c =>F8F5?B82-
=>9 1>;LN 2 A@02=5=88 A 48ADC=:F8>=0;L=>9 8 =59@>?0B8G5A:>9. 
 

�0: 284=> 87 B01;8FK 4 C ?0F85=B>2 A =59@>?0B8G5A:8< 284>< 1>;8 

A@54=89 2>7@0AB <C6G8= 1K; <>;>65, G5< A 4@C38<8 2840<8 1>;8 

(45,20±1,75 ;5B) (p <0,05). � B> 65 2@5<O ?0F85=BK A =>F8F5?B82=K< 284>< 

1>;8 4>AB>25@=> 1K;8 AB0@H5, G5< ?0F85=BK A 8=K<8 2840<8 (59,35±2,47 

;5B) (p <0,05). !081>;55 4;8B5;L=K9 ?5@8>4 ?5@A8AB8@>20=8O �!+% 1K; C 

?0F85=B>2 A 48ADC=:F8>=0;L=K< 284>< 1>;8 (32,15±1,60 ;5B) (p <0,05). 

 

� B01;8F5 5 ?>:070=> @0A?@545;5=85 35=45@=>9 ?@8=04;56=>AB8 ?0F8-

5=B>2 8 ?0B>35=5B8G5A:>3> 2840 1>;8 ?> 2>7@0AB=K< ?5@8>40<. 
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&01;8F0 5 - $0A?@545;5=85 ?0F85=B>2 ?> ?>;C 2 7028A8<>AB8 >B 2840 1>;8 8 
2>7@0AB=>3> ?5@8>40 (n/%) 

�>7@0AB=K5 ?5-
@8>4K 

�8ADC=:F8>=0;L=K9 
284 1>;8, 

n=60/100% 

!59@>?0B8G5A:89 
284 1>;8, 

n=108/100% 

!>F8F5?B82=K9 
284 1>;8, 

n=62/100% 

 C6G8-
=K 

�5=I8-
=K 

 C6-
G8=K 

�5=-
I8=K 

 C6-
G8=K 

�5=-
I8=K 

 >;>4>9 2>7-
@0AB (18344) 

6/10% 6/10% 40/37% 9/8% 6/10% 9/14% 

%@54=89 2>7-
@0AB (45359) 

9/15% 20/33% 23/21% 15/14% 7/11% 15/24% 

#>68;>9 2>7-
@0AB (60374) 

4/7% 15/25% 10/9% 11/11% 6/10% 19/31% 

 

"B<5G5=>, GB> A@548 =0H59 :>3>@BK ?0F85=B>2 A E@>=8G5A:>9 1>;LN, 

2=5 7028A8<>AB8 >B 2840 1>;8 C <C6G8= ?@5>1;0405B <>;>4>9 8 A@54=89 2>7-

@0AB, A@548 65=A:>3> =0A5;5=8O @0A?@545;5=85 ?> 2>7@0AB=K< 3@C??0< ?@8-

<5@=> @02=>5, A B5=45=F859 : C25;8G5=8N A 2>7@0AB><. 

"1=0@C65=>, GB> 4;O 65=I8= E0@0:B5@=> C25;8G5=85 G0AB>B0 2AB@5G0-

5<>AB8 E@>=8G5A:>9 1>;8 2 A@54=5< 8 ?>68;>< 2>7@0AB5. %;54C5B CG8BK20BL, 

GB> 4;O 65=A:>9 ?>?C;OF88 =081>;55 E0@0:B5@=K<8 2840<8 1>;8 O2;ONBAO 

=>F8F5?B82=K9 8 48ADC=:F8>=0;L=K9. ' <C6G8= 284=0 >1@0B=0O B5=45=F8O, 

A C25;8G5=85 :>;8G5AB20 ?0F85=B>2 <>;>4>3> 2>7@0AB0 8 ?@5>1;040NI8< 

=59@>?0B8G5A:8< ?0B>35=5B8G5A:8< 284>< 1>;8, 8 C<5=LH5=85< :>;8G5AB20 

?0F85=B>2 1>;55 AB0@H8E 2>7@0AB=KE 3@C??. 

&0:8< >1@07><, A@548 ?0F85=B>2 A E@>=8G5A:>9 1>;LN 8 ?@5>1;040=8-

5< 48ADC=:F8>=0;L=>3> 8 =5A?5F8D8G5A:>3> 284>2 ?@5>1;040NB 65=I8=K 

A@54=53> 8 ?>68;>3> 2>7@0AB0 8 4;8B5;L=K< 0=0<=57>< 1>;57=8, A@548 1>;L-

=KE A =59@>?0B8G5A:8< 284>< 1>;8 ?@5>1;040NB <C6G8=K <>;>4>3> 2>7@0A-

B0 A =5?@>4>;68B5;L=K< 0=0<=57>< 4> ?>;C3>40. 

 

� B01;8F5 6 >B@065=K ?5@28G=K5 ?>:070B5;8 ��,, A8<?B><0 �0A530 8 

<KH5G=>9 A8;K ?0F85=B>2 ?> ?>43@C??0< 2 >A=>2=>9 8 :>=B@>;L=>9 3@C?-

?0E 4> =0G0;0 ;5G5=8O. 
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&01;8F0 6 3 #>:070B5;8 C@>2=O ��,, 2K@065==>ABL A8<?B><0 �0A530 8 C@>-
25=L <KH5G=>9 A8;K 2 ?>43@C??0E 1>;L=KE >A=>2=>9 8 :>=B@>;L=>9 3@C?? 
4> =0G0;0 ;5G5=8O (M±m) 

#0@0<5B@K 

"A=>2=0O 3@C??0 (1), 
n=140 

�>=B@>;L=0O 3@C??0 (2), 
n=90 

?>43@C?-
?0 1.1, 
n=30 

?>43@C??0 
1.2, n=78 

?>43@C??0 
1.3, n=32 

?>43@C??0 
2.1, n=30 

?>43@C??0 
2.2, n=30 

?>43@C??0 
2.3, n=30 

��,, A< 7,67±0,35 7,62±0,18 7,29±0,32 7,59±0,38 7,69±0,20 7,32±0,35 
A8<?B>< 
�0A530, 
10;; 

0,67±0,02 2,19±0,08 * 0,17±0,04 0,54±0,03 2,26±0,06 * 0,19±0,02 

<KH5G=0O 
A8;0, 10;; 4,63±0,20 3,94±0,15 * 5,00±0 4,72±0,22 3,81±0,14 * 5,00±0 

#@8<5G0=85: * 3 4>AB>25@=>ABL (@ <0,05) @07;8G89 ?>:070B5;59 2 ?>43@C??0E 
c =59@>?0B8G5A:>9 1>;LN (1.2; 2.2) 2 A@02=5=88 A 48ADC=:F8>=0;L=>9 (1.1; 

2.1) 8 =>F8F5?B82=>9(3.1; 2.3). 
 

%@54=85 ?>:070B5;8 2K@065==>AB8 1>;8 ?> ��, 2 >1>8E 3@C??0E 

1>;L=KE ?> ?>43@C??0< 1K;8 A>?>AB028<K 8 ACI5AB25==> =5 >B;8G0;8AL 8 

C:;04K20;8AL 2 480?07>=5 738 10;;>2. %@54=85 ?>:070B5;8 AB5?5=8 2K@0-

65==>AB8 A8<?B><0 �0A530 2 >A=>2=>9 8 :>=B@>;L=>9 3@C??0E 1>;L=KE 2 

?>43@C??0E A 48ADC=:F8>=0;L=K< 8 =>F8F5?B82=K< 2840<8 1>;8 1K;8 

<5=LH5 1 10;;0, 2 ?>43@C??0E A =59@>?0B8G5A:8< 284>< 1>;8 A>AB028; 

2,19±0,08 10;;0 2 >A=>2=>9 3@C??5 8 2,26±0,06 10;;0 2 :>=B@>;L=>9 3@C??5 (p 

<0,05). '@>25=L <KH5G=>9 A8;K ?> H5AB8 10;;L=>9 H:0;5 1K; A0<K< =87-

:8< 2 ?>43@C??0E A =59@>?0B8G5A:8< 284>< 1>;8 2 >158E ?>43@C??0E (p 

<0,05), A0<K< 2KA>:8< 2 ?>43@C??0E A =>F8F5?B82=>9 1>;LN (5 10;;>2), 0 2 

?>43@C??0E A 48ADC=:F8>=0;L=K< 284>< 1>;8 1K; A=865= =57=0G8B5;L=> 

:0: 2 >A=>2=>9, B0: 8 2 :>=B@>;L=KE 3@C??0E. 

�KO2;5=>, GB> A@54=85 ?>:070B5;8 C@>2=O 1>;8 ?> ��, 2> 2A5E B@5E 

?>43@C??0E >158E 3@C?? 1K;8 A>?>AB028<K, 4>AB>25@=K5 @07;8G8O =5 ?>;C-

G5=K. %;54>20B5;L=>, 8=B5=A82=>ABL 1>;8 ?> ��, =5 7028A8B >B ?0B>35=570 

1>;8. %@54=85 ?>:070B5;8 C@>2=O <KH5G=>9 A8;K 8 AB5?5=8 2K@065==>AB8 



63 

 

A8<?B><0 �0A530 2 ?>43@C??0E 1>;L=KE A =59@>?0B8G5A:8< 284>< 1>;8 1K;8 

70:>=><5@=K<8. �KA>:89 ?>:070B5;L AB5?5=8 2K@065==>AB8 A8<?B><0 �0A5-

30 C 40==>9 :0B53>@88 1>;L=KE O2;O5BAO ?@>O2;5=85< :><?@5AA88 A?8==>-

<>73>2>3> :>@5H:0. %=865=85 <KH5G=>9 A8;K =865 4 10;;>2 3 ?0B>3=><>-

=8G=> 4;O A8<?B><0 2K?045=8O, >1CA;>2;5==>9 48A:>35==>9 @048:C;>?0B8-

59. 

� ?>43@C??0E A =5A?5F8D8G5A:8< 284>< 1>;8 ?>:070B5;8 <KH5G=>9 

A8;K 8 C@>2=O A8<?B><0 =0BO65=8O 1K;8 2 ?@545;0E =>@<K, GB> A2845B5;L-

AB2C5B >1 >BACBAB288 =52@0;L=>9 :><?@5AA88. %;54C5B >B<5B8BL, GB> 2 ?>4-

3@C??0E 1>;L=KE A 48ADC=:F8>=0;L=K< 284>< 1>;8 87<5=5=8O ?>:070B5;O 

A8<?B><0 �0A530 4> 0,67±0,02 10;;0 2 >A=>2=>9 3@C??5 8 0,54±0,03 10;;0 2 

:>=B@>;L=>9, 0 B0:65 A=865=85 ?>:070B5;59 <KH5G=>9 A8;K 4> 4,63±0,20 

10;;>2 2 >A=>2=>9 3@C??5 8 4,72±0,22 10;;>2 2 :>=B@>;L=>9, <>65B 1KBL 

>1JOA=5=> A402;5=85< (:><?@5AA859) =52@0;L=KE AB@C:BC@. #@8 ?@>2545=88 

=59@>>@B>?548G5A:>3> >A<>B@0 C 40==>9 :0B53>@88 1>;L=KE 2 =5:>B>@KE 

A;CG0OE >B<5G0;8AL O2;5=8O 033@020F88. % CG5B>< MB>3>, 2 :;8=8G5A:>9 

?@0:B8:5 40==K9 0A?5:B B@51>20; 4>>1A;54>20=8O: ?@>2545=85 =59@>287C0-

;870F88 ( $&) 8/8;8 =59@>D878>;>38G5A:>3> >1A;54>20=8O (- �). 

3.2. $9;G?PF4FO <EE?98B64A<S FD4AE>D4A<4?PAB= @47A<FAB= EF<-
@G?SJ<< 

"F5=:C DC=:F88 42830B5;L=KE ?@>2>4=8:>2 A?8==>3> <>730 8 ?5@54-

=8E :>@5H:>2 >ACI5AB2;O;8 A ?><>ILN 4803=>AB8G5A:>9 & %/&% %. 

' ?0F85=B>2 A =59@>?0B8G5A:8< 284>< 1>;8 ?>;CG5=K A;54CNI85 

40==K5 4803=>AB8G5A:>3> 8AA;54>20=8O & % (B01;8F0 7). 

"B;8G8B5;L=K<8 E0@0:B5@8AB8:0<8 <>B>@=>3> >B25B0 ( "), :>B>@K5 

<>3CB 1KBL 8A?>;L7>20=K 2 :0G5AB25 :;8=8G5A:8E B>G5: 2 8=48284C0;L=>< 

?>41>@5 <5B>48: 2>AAB0=>28B5;L=>3> ;5G5=8O 8 40;L=59H59 MB0?=>9 48=0-

<8G5A:>9 >F5=:5 C 40==KE ?0F85=B>2, <>3CB A;C68BL A;54CNI85 ?>:070B5;8: 

C25;8G5=85 ;N<10;L=>9 (:>@5H:>2>9) ;0B5=B=>AB8  " ?@8 &% % 

(20,56±0,95 <A - >A=>2=0O ?>43@C??0 8 19,07±1,04 <A 2 ?>43@C??5 :>=B@>;O) 8 
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A=865=85 0<?;8BC4K  ->B25B0 >B :>@5H:0 (>A=>2=K5 <0@:5@K). '25;8G5=85 

?>:070B5;59 �* # - 4>?>;=8B5;L=K9 ?>:070B5;L (p <0,05). 

&01;8F0 7 - #>:070B5;8 & %/&C % C ?0F85=B>2 A =59@>?0B8G5A:8< 284>< 

1>;8 (m.tibialis anterior) 4> =0G0;0 ;5G5=8O, (M±m) 

#>:070B5;8 #>43@C??0 1.2, 

n=78 

#>43@C??0 2.2, 

n=30 

!>@<0B82=K5 
40==K5 

�@5<O F5=B@0;L=>3> <>-
B>@=>3> ?@>2545=8O, <A 

22,72±1,09 * 23,55±1,23 * 15,5±0,4 

;0B5=B=>ABL :>@:>20O, <A 34,84±1,54 * 35,47±1,48 * 29,1±0,6 

;0B5=B=>ABL ;N<10;L=0O, 
<A 

20,56±0,95 * 19,07±1,04 * 13,6±0,4 

�<?;8BC40 :>@:>20O, <� 0,71±0,03 * 0,67±0,02 * 1,4±0,06 

�<?;8BC40 ;N<10;L=0O, 
<� 

0,66±0,02 * 0,77±0,04 * 1,1±0,04 

#@8<5G0=85: * 3 4>AB>25@=>ABL (@ <0,05) @07;8G89 ?>:070B5;59 ?0F85=B>2 A 
=59@>?0B8G5A:8< 284>< 1>;8 >A=>2=>9 8 :>=B@>;L=>9 3@C?? 2 A@02=5=88 A 
?>:070B5;O<8 =>@<K. 

 
%;54C5B >B<5B8BL, GB> 2 =0H59 A5@88 =01;N40;0AL B0:0O 65 B5=45=F8O, 

GB> 8 >?8A0==0O @0=55 2 @01>B0E 4@C38E 02B>@>2 [24], :>340 ?> :;8=8:>-

8=AB@C<5=B0;L=K< 40==K< =5 2KO2;O5BAO ?@87=0:>2 3@C1>9 :>@5H:>2>9 

:><?@5AA88, ?0@0<5B@K <>B>@=>3> >B25B0 A>>B25BAB2CNB A=865=8N 0<?;8-

BC4K <>B>@=>3> >B25B0 4> 20%, 0 B0:65 C25;8G5=8N ;0B5=B=>AB8 4> 10%, GB> 

E0@0:B5@87C5BAO :0: A=865=85 2>71C48<>AB8 ?@>2>4OI8E ?CB59 =5@20. � A8-

BC0F88 3@C1>9 :>@5H:>2>9 :><?@5AA88 ?> :;8=8:>-8=AB@C<5=B0;L=>9 :0@-

B8=5 (=0@CH5=8O 42830B5;L=>9 8 GC2AB28B5;L=>9 DC=:F88) A>?@>2>6405BAO 

1>;55 2K@065==K<8 87<5=5=8O<8 0<?;8BC4K (40350%) 8 ;0B5=B=>3> ?5@8>-

40  " (4> 20%). &0:65 >B<5G05BAO 87<5=5=85 D>@<K 8 ?>;8D078O  " A C25-

;8G5=85< 4;8B5;L=>AB8 D07. 

�;O ?@0:B8G5A:>3> ?@8<5=5=8O >?8A0==K5 M;5:B@>D878>;>38G5A:85 

?0BB5@=K O2;ONBAO >B@065=85< A=865=8O 2>71C48<>AB8 =52@0;L=KE AB@C:-

BC@ 8, A>>B25BAB25==>, 2K@065==>ABL 40==KE 87<5=5=89 =0?@O<CN 7028A8B 

>B AB5?5=8 AB@040=8O =5@2=>9 B:0=8. #>MB><C ?@8 ?>41>@5 ?@>3@0<<K <5B>-
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48:8 2KA>:>8=B5=A82=>9 <03=8B=>9 AB8<C;OF88 A;54C5B >@85=B8@>20BLAO =0 

40==K5 ?>:070B5;8 A ?@82O7:>9 : :;8=8G5A:>9 :0@B8=5. 

 

#>:070B5;8 ?0F85=B>2 A 48ADC=:F8>=0;L=K< 284>< 1>;8 2 7028A8<>-

AB8 >B 2KO2;5==KE 87<5=5=89 ?> 40==K< & % @0A?@545;8;8AL A;54CNI8< 

>1@07>< (B01;8F0 8). 

&01;8F0 8 - #>:070B5;8 & %/&C % C ?0F85=B>2 A 48ADC=:F8>=0;L=K< 28-

4>< 1>;8 (m.tibialis anterior) 4> =0G0;0 ;5G5=8O, (M±m) 

#>:070B5;8 #>43@C??0 1.1 

n=30 

#>43@C??0 2.1 

n=30 

!>@<0B82=K5 
40==K5 

�@5<O F5=B@0;L=>3> <>-
B>@=>3> ?@>2545=8O, <A 

17,04±0,92 17,49±0,89 15,5± 0,4 

;0B5=B=>ABL :>@:>20O, <A 31,25±1,56 31,89±1,45 * 29,1± 0,6 

;0B5=B=>ABL ;N<10;L=0O, 
<A 

14,61±0,90 14,45±0,81 13,6± 0,4 

�<?;8BC40 :>@:>20O, <� 1,15±0,07 * 1,21±0,09 * 1,4± 0,06 

�<?;8BC40 ;N<10;L=0O, 
<� 

0,95±0,08 0,93±0,10 1,1± 0,04 

#@8<5G0=85: * 3 4>AB>25@=>ABL (@ <0,05) @07;8G89 ?>:070B5;59 ?0F85=B>2 A 
48ADC=:F8>=0;L=K< 284>< 1>;8 >A=>2=>9 8 :>=B@>;L=>9 3@C?? 2 A@02=5=88 
A ?>:070B5;O<8 =>@<K. 

#@8 ?@>2545=88 4803=>AB8G5A:>9 & % C ?0F85=B>2 40==KE ?>43@C?? 

=5 2KO2;5=> >4=>7=0G=KE ?0B>3=><>=8G=KE ?>:070B5;59. "4=0:> 2>7<>6-

=K<8 :;NG52K<8 ?0@0<5B@0<8 & % <>3CB O2;OBLAO ?>2KH5=85 ;0B5=B=>AB8 

<>B>@=>3> >B25B0 ?@8 :>@B8:0;L=>9 AB8<C;OF88 4> 10% >B =>@<0;L=KE ?>-

:070B5;59 (2 >A=>2=>9 ?>43@C??5 (1.1) 31,25±1,56 <A; 2 ?>43@C??5 :>=B@>;O 

(2.1) 31,89±1,45 <A) 8 A=865=85 0<?;8BC4K :>@:>2>3> <>B>@=>3> >B25B0 2 

?@545;0E 10-15% (1,15±0,07 <� - >A=>2=0O ?>43@C??0 (1.1); :>=B@>;L=0O ?>4-

3@C??0 (2.1) 1,21±0,09 <�) (p <0,05).  

� B> 65 2@5<O 4>AB>25@=KE >B;8G89 :>@B8:0;L=>9 ;0B5=B=>AB8  " 2 

>A=>2=>9 ?>43@C??5, :0: 8 @57C;LB0B>2 ?> >AB0;L=K< ?>:070B5;O< 2KO2;5=> 

=5 1K;>. �7<5=5=8O 40==KE ?>:070B5;59 25@>OB=> A2O70=K A B5<, GB> C MB8E 



66 

 

?0F85=B>2 2 @O45 A;CG05 1K;8 8 0=0B><8G5A:85 ?@54?>AK;:8 : D>@<8@>20-

=8N 1>;8, 0 B0:65 =0;8G85 4;8B5;L=>3> 2@5<5==>3> D0:B>@0 ?5@A8AB8@>20-

=8O 1>;8, GB> 2K@0605BAO 2 B>@<>7=>< F5=B@>AB@5<8B5;L=>< 2;8O=88 8 A=8-

65=88 2>71C48<>AB8 =04A53<5=B0@=KE F5=B@>2. 

� :;8=8G5A:>< 8A?>;L7>20=88 2 @0<:0E 2>AAB0=>28B5;L=>9 <548F8=K 

A;54C5B A45;0BL 2K2>4, GB> ?@8 ?@>2545=88 4803=>AB8G5A:>9 & % C ?0F85=-

B>2 A 48ADC=:F8>=0;L=K< 284>< 1>;8 :>A25==K<8 ?@87=0:0<8 <>3CB O2-

;OBLAO =52K@065==>5 87<5=5=85 ?>:070B5;59 2 ?@545;0E 10% >B =>@<K 2 28-

45 A=865=85 0<?;8BC4K 8 ?>2KH5=85 ;0B5=B=>AB8 <>B>@=>3> >B25B0 :0: ?@8 

A?8=0;L=>9, B0: 8 ?@8 :>@:>2>9 AB8<C;OF88. �0==K5 87<5=5=8O =5>1E>48<> 

CG8BK20BL A ?@82O7:>9 : :;8=8G5A:>9 :0@B8=5 8 A>2<5AB=> A ?>:070B5;O<8 

H:0; 8 >?@>A=8:>2, ?><>30NI8E >1J5:B82878@>20BL 48ADC=:F8>=0;L=K5 

?0@0<5B@K 1>;8, GB> 1C45B O2;OBLAO :;NG52K<8 0A?5:B0<8 4;O 2K1>@0 ?@>-

3@0<<K <5B>48:8 2KA>:>8=B5=A82=>9 <03=8B=>9 AB8<C;OF88. 

#>:070B5;8 ?0F85=B>2 A =>F8F5?B82=K< 284>< 1>;8 2 7028A8<>AB8 >B 

2KO2;5==KE 87<5=5=89 ?> 40==K< & % @0A?@545;8;8AL A;54CNI8< >1@0-

7>< (B01;8F0 9). 

&01;8F0 9 - #>:070B5;8 & %/&C % C ?0F85=B>2 A =>F8F5?B82=K< 284>< 

1>;8 (m.tibialis anterior) 4> =0G0;0 ;5G5=8O, (M±m) 

#>:070B5;8 #>43@C??0 
1.3, n=32 

#>43@C??0 
2.3, n=30 

!>@<0B82=K5 
40==K5 

�@5<O F5=B@0;L=>3> <>-
B>@=>3> ?@>2545=8O, <A 

16,05±0,65 15,80±0,54 15,5± 0,4 

;0B5=B=>ABL :>@:>20O, <A 30,05±1,15 29,20±0,98 29,1± 0,6 

;0B5=B=>ABL ;N<10;L=0O, 
<A 

13,95±0,50 14,15±0,55 13,6± 0,4 

�<?;8BC40 :>@:>20O, <� 1,26±0,10 1,30±0,09 1,4± 0,06 

�<?;8BC40 ;N<10;L=0O, 
<� 

1,02±0,08 0,98±0,12 1,1± 0,04 
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#@8 ?@>2545=88 & % C ?0F85=B>2 A ?@5>1;040=85< =>F8F5?B82=>3> 

2840 1>;8 2 1>;LH8=AB25 A;CG052 ?>;CG5=K ?>:070B5;8 2 ?@545;0E @5D5@5=A-

=KE 7=0G5=89, >B:;>=5=8O 1K;8 2 @0<:0E 4>?CAB8<KE 7=0G5=89. �0==K9 0A-

?5:B A;54C5B CG8BK20BL ?@8 0=0;875 :;8=8:>-8=AB@C<5=B0;L=>9 :0@B8=K ?0-

F85=B>2 A =>F8F5?B82=K< 284>< 1>;8. ' 40==>9 :0B53>@88 1>;L=KE 4803=>-

AB8G5A:0O & % =5 O2;O5BAO <5B>4>< 2K1>@0, => <>65B @0AA<0B@820BLAO :0: 

4>?>;=8B5;L=K9 <5B>4 8A:;NG5=8O 8 48DD5@5=F80;L=>9 4803=>AB8:8. 

&0:8< >1@07><, ?@8 2KO2;5=88 C ?0F85=B>2 =>F8F5?B82=>3> 2840 1>;8 

>A=>2=K<8 <5B>40<8 4803=>AB8:8 O2;O5BAO :;8=8G5A:0O :0@B8=0, ?@8 MB>< 

=5>1E>48<> 8A:;NG0BL :0: 0=0B><8G5A:85 ?@8G8=K, B0: 8 48ADC=:F8>=0;L-

=K9 :><?>=5=B 1>;8, A>>B25BAB25==> 2 @O45 A;CG052 2>7<>6=> ?@8<5=5=85 A 

48DD5@5=F80;L=>-4803=>AB8G5A:>9 F5;LN 4803=>AB8G5A:>9 & %. 

 

3.3 #B>4;4F9?< L>4? < BCDBEA<>B6 C4J<9AFB6 E IDBA<K9E>B= 5B?PR 
6 EC<A9 8B A4K4?4 ?9K9A<S 

�0?>;=5=85 H:0; 8 >?@>A=8:>2 ?@>2>48;>AL 2 ?5@2K9 45=L ?>ABC?;5-

=8O 2 �;8=8:C, ?>A;5 ?@>2545=8O >A<>B@0 8 8=AB@C:B060 ?0F85=B0 ?@028;0< 

8 >A>15==>ABO< 8E 70?>;=5=8O. 

� B01;8F5 10 ?@54AB02;5=K @57C;LB0BK >?@>A=8:0 PainDetect 8 >?@>A-

=8:0 "A25AB@8 ?0F85=B>2 >158E 3@C?? =0 <><5=B ?>ABC?;5=8O 2 AB0F8>=0@. 

�;O 2KO2;5=8O =59@>?0B8G5A:>3> :><?>=5=B0 1>;8 8A?>;L7>20;AO 

>?@>A=8: PainDetect. %@54=85 10;;K <564C 3@C??0<8 1>;L=KE A>?>AB028<K 

8 2 7028A8<>AB8 >B ?>43@C?? ACI5AB25==> =5 >B;8G0;8AL. 

� A@02=5=88 A ?>43@C??0<8 =>F5?B82=>3> 2840 1>;8, 2 ?>43@C??0E 

1>;L=KE A =59@>?0B8G5A:8< 284>< 1>;8 (@048:C;O@=0O 1>;L), 2KO2;5=K 4>-

AB>25@=> 2KA>:85 A@54=85 10;;K, :>B>@K5 A>AB028;8 2 >A=>2=>9 8 :>=B@>;L-

=KE ?>43@C??0E 14,77±0,52 10;;>2 8 15,23±0,64 10;;>2 A>>B25BAB25==>. &0: 

65 >1@0I05B =0 A51O 2=8<0=85, GB> C ?0F85=B>2 A 48ADC=:F8>=0;L=K< 284>< 

1>;8 A@54=89 10;; ?> H:0;5 PainDetect A>AB028; 14,43±0,70 10;;0 2 >A=>2=>9 

(1.1) 8 14,71±0,69 10;;0 2 :>=B@>;L=>9 (2.1) ?>43@C??0E, GB> C:07K205B =0 



68 

 

2>7<>6=>5 =0;8G85 =59@>?0B8G5A:>3> :><?>=5=B0 1>;8 8 AB0B8AB8G5A:8E 

@07;8G89 <564C =59@>?0B8G5A:>9 8 48ADC=:F8>=0;L=>9 ?>43@C??0<8 2KO2-

;5=> =5 1K;> (p >0,05). 

&01;8F0 10 3 $57C;LB0BK ?>:070B5;59 >?@>A=8:0 PainDetect 8 >?@>A=8:0 
"A25AB@8 C 1>;L=KE 4> =0G0;0 ;5G5=8O (M±m) 
%@54=89 
10;; 

"A=>2=0O 3@C??0, 
n=140 

�>=B@>;L=0O 3@C??0, 
n=90 

#>43@C??0 
1.1, 

n=30 

#>43@C??0 
1.2, 

n=78 

#>43@C??0 
1.3, 

n=32 

#>43@C??0 
2.1, 

n=30 

#>43@C??0 
2.2, 

n=30 

#>43@C??0 
2.3, 

n=30 

"?@>A=8: 
Pain 

Detect 

14,43± 

0,70 

14,77± 

0,52 * 

9,33± 

0,43 

14,71± 

0,69 

15,23± 

0,64 * 

8,04± 

0,41 

"?@>A=8: 
ODI 

49,37± 

2,42 ^ 

44,29± 

1,86 

33,93± 

1,68 

50,08± 

2,34 ^ 

44,94± 

1,95 

32,84± 

1,59  

#@8<5G0=85: * - 4>AB>25@=>ABL (@ <0,05) @07;8G89 ?>:070B5;59 ?0F85=B>2 
?>43@C?? c =59@>?0B8G5A:8< 284>< 1>;8 (1.2; 2.2) 2 A@02=5=88 A =>F8F5?-
B82=K< 284>< (1.3; 2.3); ^ 3 4>AB>25@=>ABL (@ <0,05) @07;8G89 ?>:070B5;59 C 
?0F85=B>2 ?>43@C?? A 48ADC=:F8>=0;L=K< 284>< 1>;8 (1.1; 2.1) 2 A@02=5=88 
A ?>43@C??0<8 =>F8F5?B82=>3> 8 =59@>?0B8G5A:>3> 284>2 1>;8. 

 

"1I5?@87=0==K< 8=AB@C<5=B><, @5:><5=4>20==K< <=>38<8 CG5=K<8 

4;O >F5=:8 =0@CH5=89 687=545OB5;L=>AB8 C ?0F85=B>2 A �!+%, O2;O5BAO 

>?@>A=8: "A25AB@8 (ODI). � >A=>2=>9 8 :>=B@>;L=>9 ?>43@C??0E A 48ADC=:-

F8>=0;L=K< 284>< 1>;8 (1.1 8 2.1) A@54=85 10;;K ?> >?@>A=8:C "A25AB@8 

(ODI) A>>B25BAB2>20;8 2K@065==>9 AB5?5=8 =0@CH5=89 687=545OB5;L=>AB8 

(?>43@C??0 1.1 - 49,37±2,42 10;;0; ?>43@C??0 2.1 - 50,08±2,34 10;;0), GB> 4>-

AB>25@=> 2KH5, G5< 2 4@C38E ?>43@C??0E (p <0,05). ' ?0F85=B>2 A =>F8F5?-

B82=K< 284>< 1>;8 1K; ?>;CG5= =081>;55 =87:89 @57C;LB0B ?> >?@>A=8:C 

ODI (2 :>=B@>;L=>9 ?>43@C??5 33,93±1,68 10;;0 8 32,84±1,59 10;;0 2 ?>4-

3@C??5 :>=B@>;O), GB> A>>B25BAB2>20;> C<5@5==>9 AB5?5=8 =0@CH5=8O 687-

=545OB5;L=>AB8. 

 

� B01;8F5 11 ?@54AB02;5=K @57C;LB0BK ?>:070B5;59 10B0@58 H:0; 8 

>?@>A=8:>2 ?0F85=B>2 >158E 3@C?? =0 <><5=B ?>ABC?;5=8O 2 AB0F8>=0@. 
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&01;8F0 11 3 $57C;LB0BK ?>:070B5;59 H:0; =59@>?A8E>;>38G5A:>3> A:@8=8=-
30 C 1>;L=KE 4> =0G0;0 ;5G5=8O, (M±m) 

%@54=89 
10;; 

"A=>2=0O 3@C??0, n=140 �>=B@>;L=0O 3@C??0, n=90 

#>43@C?-
?0 1.1, 
n=30 

#>4-
3@C??0 

1.2, 

n=78 

#>4-
3@C??0 

1.3, 

n=32 

#>4-
3@C??0 

2.1, 

n=30 

#>4-
3@C??0 

2.2, 

n=30 

#>4-
3@C??0 

2.3, 

n=30 

,:0;0 
HADS 

45?@5AA8O 

9,43± 

0,44 * 

4,55± 

0,17 

6,11± 

0,36 

9,60± 

0,49 * 

4,23± 

0,21 

6,05± 

0,30 

,:0;0 
HADS 

B@52>30 

10,47± 

0,49 * 

5,59± 

0,24 

5,28± 

0,31 

10,32± 

0,53 * 

5,32± 

0,23 

5,41± 

0,28 

,:0;0 PCS 27,70± 

1,27 * 

13,55± 

0,61 

14,60± 

0,64 

28,50± 

1,31 * 

12,45± 

0,54 

13,50± 

0,70 

#@8<5G0=85: * 3 4>AB>25@=>ABL (@ <0,05) @07;8G89 ?>:070B5;59 2 ?>43@C??0E 1>;L-
=KE c 48ADC=:F8>=0;L=K< 284>< 1>;8 (1.1; 2.1) 2 A@02=5=88 A ?>43@C??0<8 =59@>?0B8G5-
A:>3> 8 =>F8F5?B82=>3> 2840 1>;8; 

 

� @0<:0E A:@8=8=3>2>3> >1A;54>20=8O ?A8E><5B@8G5A:>3> AB0BCA0 4;O 

>?@545;5=8O @>;8 ?A8E>M<>F8>=0;L=KE @0AAB@>9AB2 8 8E 2:;045 2 2>A?@8O-

B85 8=B5=A82=>AB8 1>;52>3> AB8<C;0 ?@>2>48;>AL 0=:5B8@>20=85 ?0F85=B>2 

A ?><>ILN 3>A?8B0;L=>9 H:0;K B@52>38 8 45?@5AA88 (HADS), 2 :>B>@>9 2K-

45;ONB 1;>:8 45?@5AA88 (depression) 8 B@52>38 (anxiety). �>AB>25@=> =081>-

;55 2KA>:85 ?>:070B5;8 ?> H:0;0< HADS 8 PCS 2KO2;5=K 2 ?>43@C??0E A 

48ADC=:F8>=0;L=K< 284>< 1>;8 (?>43@C??K 1.1 8 2.1) (p <0,05). %@54=85 

?>:070B5;8 8 2 >A=>2=>9, 8 2 :>=B@>;L=>9 ?>43@C??0E ?> @0745;C 45?@5AA88 

H:0;K HADS 1K;8 2KH5 9 10;;>2, ?> @0745;C B@52>38 2KH5 10 10;;>2, GB> 

A2845B5;LAB2C5B > =0;8G85 AC1:;8=8G5A:8 2K@065==KE B@52>38 8 45?@5AA88. 

#> H:0;5 PCS C ?0F85=B>2 A 48ADC=:F8>=0;L=K< 284>< 1>;8 A@54=89 10;; 2 

>A=>2=>9 (1.1) ?>43@C??5 A>AB028; 27,70±1,27 10;;>2, 2 :>=B@>;L=>9 (2.1) - 

28,50±1,31 10;;>2, GB> A>>B25BAB2C5B 2KA>:><C C@>2=N :0B0AB@>D870F88. 

� ?>43@C??0E A =>F8F5?B82=K< (?>43@C??K 1.3 8 2.3) 8 =59@>?0B8G5-

A:8< (1.2 8 2.2) 2840<8 1>;8 >158E 3@C?? ?>:070B5;8 ACI5AB25==> =5 >B;8G0-

;8AL <564C A>1>9 8 7=0G5=8O ?>?040;8 2 3@040F8N >BACBAB28O 4>AB>25@=> 
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2K@065==KE A8<?B><>2 B@52>38 8 45?@5AA88. � B> 65 2@5<O >1@0I05B =0 A5-

1O 2=8<0=85, GB> 2 A@54=85 10;;K 1;>:0 45?@5AA88 2 ?>43@C??0E A =>F8F5?-

B82=K< 284>< 1>;8 (>A=>2=0O - 6,11±0,36 10;;0; :>=B@>;L=0O - 6,05±0,30) ?>-

?040;8 2 25@E=85 ?>@>3>2K5 3@0=8FK. �KO2;5==K9 @57C;LB0B <>6=> >1JOA-

=8BL ACI5AB25==>9 4;8B5;L=>ABLN ?5@A8AB8@>20=8O 1>;8 C 40==KE ?0F85=-

B>2. �0==K5 ?>:070B5;8 A;54C5B @0AA<0B@820BL :0: @8A: @0728B8O 0DD5:B82-

=KE =0@CH5=89. 

%@54=85 10;;K ?> H:0;5 PCS 2 ?>43@C??0E A =>F8F5?B82=>9 8 =59@>-

?0B8G5A:>9 1>;LN AB0B8AB8G5A:8 =5 >B;8G0;8AL <564C ?>43@C??0<8 :0: 

2=CB@8?0B>35=5B8G5A:>3> 2840 1>;8, B0: 8 <564C =>F8F5?B82=K<8 8 =59@>-

?0B8G5A:8<8 ?>43@C??0<8. �=0G5=8O A>>B25BAB2>20;8 =87:><C C@>2=N :0B0-

AB@>D870F88 1>;8. 

%>>B25BAB25==>, ?@8<5=5=85 3>A?8B0;L=>9 H:0;K B@52>38 8 45?@5AA88 

(HADS) 8 H:0;K :0B0AB@>D870F88 1>;8 (PCS) 2 @0<:0E =59@>?A8E>;>38G5-

A:>3> A:@8=8=30 O2;O5BAO 2KA>:>GC2AB28B5;L=K< A?>A>1>< 2KO2;5=8O ?A8-

E>0DD5:B82=KE =0@CH5=89 C ?0F85=B>2 A E@>=8G5A:>9 1>;LN 2 A?8=5. 'G8-

BK20O A@54=NN 4;8B5;L=>ABL ?5@A8AB8@>20=8O 1>;8 C 1>;L=KE :064>3> ?0-

B>35=5B8G5A:>3> 2840 1>;8 <>6=> ?@54?>;>68BL, GB> G5< 4>;LH5 A>E@0=O5B-

AO 1>;52>9 A8=4@><, B5< 2KH5 25@>OB=>ABL @0728B8O ?A8E>0DD5:B82=KE 

=0@CH5=89 C ?0F85=B0. 

#@8 ?@>25@:5 @57C;LB0B>2 ?> 2>7@0ABC, 4;8B5;L=>AB8 701>;520=8O, ?>-

:070B5;OE ��,, 40==KE H:0; 8 >?@>A=8:>2 <5B>4>< �>;<>3>@>20-%<8@=>20 

2 :064>9 87 ?>43@C?? >A=>2=>9 8 :>=B@>;L=>9 3@C?? 2KO2;5=>, GB> 2K1>-

@>G=K5 40==K5 =>@<0;L=> @0A?@545;5=K (p <0,05). 

&0:8< >1@07><, 4;O ?@0:B8G5A:>3> ?@8<5=5=8O 8A?>;L7>20=85 H:0; 

?><>305B 2 >?@545;5=88 2840 1>;8, GB> 206=> 4;O 8A:;NG5=8O/2KO2;5=8O 

=59@>?0B8G5A:>3> 8 48ADC=:F8>=0;L=>3> 284>2 1>;8. �0==K5 ?0@0<5B@K 

40NB >1J5:B82870F8N :;8=8G5A:>9 :0@B8=K, A?>A>1AB2CNB 2K1>@C <5B>40 

2>AAB0=>28B5;L=>3> ;5G5=8O 8 >?@545;ONB :;NG52K5 B>G:8 48=0<8G5A:>9 

>F5=:8 2 ?@>F5AA5 2>AAB0=>28B5;L=>3> ;5G5=8O. 
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3.4 $9;G?PF4FO Q?9>FDB@<B7D4H<K9E>B7B B5E?98B64A<S 5B?PAOI 
- � (AB8<C;OF8>==0O) ?@>2>48;8AL =5 B>;L:> 4;O 2KO2;5=8O ?0@0-

<5B@>2, >1J5:B82878@CNI8E :;8=8G5A:CN =52@>;>38G5A:CN A8<?B><0B8:C, 

0 B0:65 4;O CB>G=5=8O 8 >1J5:B82870F88 =0@CH5==KE DC=:F89 A?8==><>7-

3>2KE =5@2>2, 8E B>?8G5A:>9 ?@8=04;56=>AB8, 2K@065==>AB8 8 402=>AB8 2K-

O2;5==KE 87<5=5=89. $57C;LB0BK 8AA;54>20=89 2;8O;8 =0 2K1>@ B0:B8:8 ;5-

G5=8O 1>;L=KE A E@>=8G5A:>9 1>;LN 2 A?8=5, ?><>30;8 2 8=48284C0;L=>< 

?>41>@5 ?@>3@0<<K B@0=A:@0=80;L=>9 <03=8B=>9 AB8<C;OF888. 

#> @57C;LB0B0< AB8<C;OF8>==>3> - � 8AA;54>20=8O ?0F85=B>2 A 

=59@>?0B8G5A:8< 284>< 1>;8 2 @57C;LB0B5 48A:>35==>9 @048:C;>?0B88 ?>OA-

=8G=>9 ;>:0;870F88 =081>;55 G0AB> 2KO2;O;AO 0:A>=0;L=>-

45<85;8=878@CNI89 E0@0:B5@ ?>@065=8O (B01;8F0 12). �7<5=5=8O ?0@0<5B-

@>2 - � >B<5G0;8AL :0: 2 ?@>:A8<0;L=><, B0: 8 2 48AB0;L=>< A53<5=B5 ?5-

@8D5@8G5A:>3> =59@><>B>@=>3> 0??0@0B0. 

#@8 MB><, 2 ?@>:A8<0;L=>< A53<5=B5 87<5=5=8O =>A8;8 @07=>=0?@02-

;5==K9 E0@0:B5@ 2 2845 C25;8G5=8O E@>=>48A?5@A88 F-2>;= 5,42±0,21 <A (2 

?>43@C??5 1.2) 8 6,30±0,23 <A (2 ?>43@C??5 2.2), :0: ?@87=0: 0:A>=0;L=>9 45-

<85;8=870F88, 0 B0:65 C3=5B5=8O 0=B84@><=>9 2>71C48<>AB8 <>B>=59@>=>2 

(C<5=LH5=85 A@54=59 0<?;8BC4K F-2>;=K). &0:65 >B<5G0;>AL C25;8G5=85 

;0B5=B=>AB8 F-2>;=K 8 A=865=85 ?@54AB02;5==>AB8 F-2>;=K (p <0,05): 2 >15-

8E ?>43@C??0E. 

� 48AB0;L=>< A53<5=B5 ?5@8D5@8G5A:>3> =5@20 708=B5@5A>20==>3> 

A?8==><>73>2>3> :>@5H:0 >B<5G0;8AL 87<5=5=8O ?0@0<5B@>2 - � ?> B8?C 

?5@8D5@8G5A:>9 0:A>=>?0B88, 2 2845 A=865=8O 0<?;8BC4K  ->B25B0 (2 ?>4-

3@C??5 1.2 - 2,81±0,11 <�, 2 ?>43@C??5 2.2 - 3,06±0,13 <�) A =57=0G8B5;L=K< 

A=865=85< A:>@>AB8 ?@>2545=8O ?>  -2>;>:=0< =0 AB>@>=5 1>;52>3> A8=-

4@><0 (p <0,05). #@8 8AA;54>20=88 DC=:F88 ?@>2545=8O ?> GC2AB28B5;L=K< 

2>;>:=0< >B<5G0;>AL 4>AB>25@=>5 A=865=85 ;0B5=B=>AB8 8 0<?;8BC4K >B25-

B>2. "4=0:> A;54C5B CG8BK20BL, GB> ?@8<5@=> C 20325% ?0F85=B>2 AB0@H59 
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2>7@0AB=>9 3@C??K 2 =>@<5 <>65B >BACBAB2>20BL S->B25B ?>25@E=>AB=>3> <0-

;>15@F>2>3> =5@20. 

&01;8F0 12 - #>:070B5;8 AB8<C;OF8>==>9 M;5:B@>=59@><8>3@0D88 =0 AB>-
@>=5 ?>@065=8O C ?0F85=B>2 A =59@>?0B8G5A:8< 284>< 1>;8, (M±m) 

#>:070B5;8 ?>43@C??0 1.2, 

n=78 

?>43@C??0 2.2, 

n=30 

!>@<0B82-
=K5 ?>:070-
B5;8 

 ->B25B ;0B5=B=>ABL, <A 4,22±0,17 4,38±0,21 4,50±0,20 

 ->B25B 0<?;8BC40, <� 2,81±0,11* 3,06±0,13* 3,50±0,10 

 ->B25B A:>@>ABL ?@>2>-
48<>AB8, </A 

30,78±1,26* 30,69±1,72* 40,0±1,60 

;0B5=B=>ABL F-2>;=K 
<8=8<0;L=0O, <A 

50,30±2,07* 50,46±2,12* 40,0±2,15 

E@>=>48A?5@A8O F-

2>;=K, <A 
5,42±0,21* 6,30±0,23* 2,25±0,72 

?@54AB02;5==>ABL F-

2>;=K, % 

56,84±2,21* 55,00±2,30* 100% 

A:>@>ABL ?@>2>48<>AB8 
F-2>;=K, </A 

40,02±1,37* 39,41±1,39* 50,0±1,20 

%5=A>@=0O ;0B5=B=>ABL, 
<A 

2,74±0,09* 2,39±0,12* 4,20±0,10 

%5=A>@=0O 0<?;8BC40, 
<� 

4,80±0,21* 4,16±0,26* 12,0±0,25 

#@8<5G0=85: * 3 4>AB>25@=>ABL (@ <0,05) @07;8G89 ?>:070B5;59 2 >A=>2=>9 (1.2) 8 
:>=B@>;L=>9 (2.2) ?>43@C??0E 2 A@02=5=88 A ?>:070B5;O<8 =>@<K. 

 

&0:8< >1@07><, 2 @57C;LB0B5 8AA;54>20=8O ?0@0<5B@>2 - � ?@8 :>-

@5H:>2>9 @048:C;>?0B88 >A=>2=K<8 :;NG52K<8 <0@:5@0<8 4;O ?@8;>65=8O 

<5B>48:8 2KA>:>8=B5=A82=>9 <03=8B=>9 AB8<C;OF88 2 @0<:0E 2>AAB0=>28-

B5;L=>3> ;5G5=8O, ?>41>@0 >?B8<0;L=>9 ?@>3@0<<K 8E ?@8<5=5=8O 8 >F5=:8 

48=0<8:8 2>AAB0=>2;5=8O O2;ONBAO ?0@0<5B@K  ->B25B0 8 F-2>;=K. "?B8-

<0;L=K<8 <KHF0<8 4;O B5AB8@>20=8O O2;ONBAO m.abductor hallucis (B>G:0 

tarsus) 8 m. extensor digitorum brevis (B>G:0 ankle). #@8 ?@>2545=88 8AA;54>-
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20=8O ?@54?>GB5=85 A;54C5B >B40BL B5AB8@>20=8N DC=:F88 ?@>2545=8O 8<-

?C;LA0 ?> MDD5@5=B=K< 2>;>:=0< 8 0=0;87C ?0@0<5B@>2 A:>@>AB8 ?@>2545-

=8O 8<?C;LA0 ?> =8<, 0 =5 8AA;54>20=8N 0DD5@5=B=KE 2>;>:>=, 25@>OB=> 87-

70 :><?5=A0B>@=>3> ?>2KH5=8O 548=>2@5<5==>9 8<?C;LA0F88 ?> F5=B@>-

AB@5<8B5;L=K< ?CBO<. 

#@8 - � 8AA;54>20=88 ?0F85=B>2 A =>F8F5?B82=K< 8 48ADC=:F8>-

=0;L=K< 2840<8 1>;8 3;>10;L=KE >B:;>=5=89 2KO2;5=> =5 1K;>, 2 =0H5< 

?@>B>:>;5 8AA;54>20=8O ?>:070B5;8 1K;8 2 ?@545;0E @5D5@5=A=KE 7=0G5=89. 

"4=0:> AB>8B >B<5B8BL, GB> C ?0F85=B>2 A 4;8B5;L=K< 0=0<=57>< E@>=8G5-

A:>9 1>;8 >B<5G0;0AL B5=45=F8O : A=865=8N A:>@>AB8 ?@>2545=8O ?> A5=-

A>@=K< 2>;>:=0<, :0: ?@87=0: 45<85;8=870F88, 25@>OB=>, =0 D>=5 B>@<>7-

=KE 2;8O=89 ?@8 1>;52>< A8=4@><5 8 A=865=8O 2>71C48<>AB8 A53<5=B0@=KE 

A?8=0;L=KE F5=B@>2. 

%>>B25BAB25==>, ?>;CG5==K5 @57C;LB0BK 8<5NB 4803=>AB8G5A:>5 8 

?@>3=>AB8G5A:>5 7=0G5=85 4;O @0==53> 2KO2;5=8O A?8=0;L=>9 ?0B>;>388 8 

8E =5>1E>48<> CG8BK20BL 4;O >?@545;5=8O B0:B8:8 ;5G5=8O, ?@8 @07@01>B:5 

8=48284C0;L=>3> ?;0=0 2>AAB0=>28B5;L=>3> ;5G5=8O 8 >1J5:B82=>9 >F5=:8 

48=0<8:8 ;5G5=8O. 

 

3.5 $9;G?PF4FO H4D@4>B79A9F<K9E>B7B B5E?98B64A<S 5B?PAOI 
� >A=>2=>9 3@C??5 8AA;54C5<KE, 22 ?0F85=B0< 87 ?>43@C??K A :;8=8-

G5A:>9 :0@B8=>9 =>F8F5?B82=>3> 2840 1>;8, :C40 2E>48;> 9 ;8F <C6A:>3> 

?>;0 8 13 65=A:>3> (n=22) 8 :>B>@K5 2 @0<:0E AB0=40@B=>9 <548:0<5=B>7=>9 

B5@0?88 ?>;CG0;8 !#�#, 2K?>;=5=> D0@<0:>35=5B8G5A:>5 >1A;54>20=85. 

#@>2545= 0=0;87 @57C;LB0B>2 (� >1A;54>20=8O ?0F85=B>2 8 :>@@5:F88 

!#�# B5@0?88 8 8E A@02=5=85 A 10 >AB02H8<8AO ?0F85=B0< 87 >A=>2=>9 

?>43@C??K, :>B>@K5 B0:65 ?>;CG0;8 ;5G5=85 A ?@8<5=5=85< <5B>48:8 & %, 

=> 157 !#�# B5@0?88 (B01;8F0 13). 
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&01;8F0 13 - $57C;LB0BK D0@<0:>35=5B8G5A:>3> >1A;54>20=8O 8 :>@@5:F88 
=565;0B5;L=KE ?>1>G=KE @50:F89 C ?0F85=B>2 ?>43@C??K 1.3 
!#$ A> AB>@>=K 65;C-

4>G=>-:8H5G=>3> B@0:B0 

#0F85=BK 

157 !#$, n 

#0F85=BK A 2KO2-

;5==K<8 !#$, n 

�A53> $57C;LB0B 

4> 35=>B8?8@>20=8O 7 15 22  

?>A;5 ?/? �% 20 2 22  

�A53> 27 17 44 0,0000574 

!#$ A> AB>@>=K 35?0B>-

18;80@=>9 A8AB5<K 

- + �A53>  

4> 35=>B8?8@>20=8O 8 14 22  

?>A;5 ?/? �% 18 4 22  

�A53> 26 18 44 0,0022720 

#@8<5G0=85: !#$ 3 =565;0B5;L=K5 ?>1>G=K5 @50:F88; ?/? �% 3
?5@A>=8D8F8@>20==K9 ?>41>@ ;5:0@AB25==KE A@54AB2; 4;O @0AG5B0 4>AB>25@=>AB8 @07;8G89 
(p <0,05) ?@8<5=O;AO B>G=K9 :@8B5@89 (8H5@0; 

 

+0I5 2A53> !#$ A> AB>@>=K 65;C4>G=>-:8H5G=>3> B@0:B0 ?@>O2;O;8AL 

2 2845 !#�#-0AA>F88@>20==>9 48A?5?A88 (B>H=>B0, 1>;8 8 BO65ABL 2 M?830-

AB@88), @565 M@>782=>-O725==K<8 ?>@065=8O<8 25@E=8E >B45;>2 ��&, 480-

3=>AB8@>20==K<8 =0 -��%. #@>O2;5=8O 35?0B>B>:A8G=>AB8 4803=>AB8@>20-

;8AL ?> :;8=8G5A:>9 A8<?B><0B8:5 (1>;8 2 ?@02>< ?>4@515@L5, 65;BCH=>ABL 

:>6=>3> ?>:@>20), B0: 8 ?> ;01>@0B>@=K< ?>:070B5;O< (38?5@18;8@C18=5-

<8O, ?>2KH5=85 B@0=A0<8=07 :@>28). � @0<:0E 35=>B8?8@>20=8O 4;O 4803=>-

AB8:8 =0<8 27OBK 420 <54;5==KE 0;;5;O CYP2C9*2 8 CYP2C9*3, ?@82>4O-

I8E : A=865=8N 0:B82=>AB8 87>D>@<K CYP2C9, D5@<5=B=>9 A8AB5<K F8B>-

E@><0 P450, B0: :0: 1>;LH8=AB2> !#�# <5B01>;878@C5BAO 8<5==> MB>9 

D5@<5=B=>9 A8AB5<>9. �>?>;=8B5;L=> ?@>2545= 0=0;87 <5B01>;87<0 II D07K 

(3;N:C@>=870F8O). �;O 1>;LH8=AB20 !#�# <5B01>;87< II D07K ?@>E>48B 

?>A@54AB2>< UGT (C@848=48D>AD0B-3;N:C@>=>78;B@0=AD5@07K), :>B>@K9 

8<55B 35=5B8G5A:89 ?>;8<>@D87<. 'G8BK20O, GB> 2 ;01>@0B>@=KE 0=0;870E, C 

=0H8E ?0F85=B>2 >B<5G0;0AL 38?5@18;8@C18=5<8O, B> 2 @0<:0E (� B5AB8@>-
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20=8O <K ?@>2>48;8 8AA;54>20=85 35=0 UGT1A1, >B25BAB25==>3> =5 B>;L:> 

70 <5B01>;87< !#�#, => 8 70 @0728B85 A8=4@><0 �8;L15@0. 

%@548 ?0F85=B>2, :>B>@K< ?@>2>48;>AL 35=>B8?8@>20=85, C 16 1>;L-

=KE 1K;8 2KO2;5=K A8<?B><K, E0@0:B5@=K5 4;O !#�#-30AB@>?0B88 8 C 14 

?@>O2;5=8O 35?0B>B>:A8G=>AB8, ?@8G5< C 7 1>;L=KE 1K;> A>G5B0=85 60;>1 

A> AB>@>=K ��& 8 ?5G5=8. #@8 0=0;875 35=>B8?8@>20=8O ?> 87>D>@<5 

CYP2C9*2 2KO2;5=> 4 35B5@>783>B=KE ?0F85=B0, 0 ?> 87>D>@<5 CYP2C9*3 5 

?0F85=B>2 1K;> 35B5@>783>B=K<8, GB> A2O70=> A @8A:>< @0728B8O !#�#-

30AB@>?0B89. #@8 (� B5AB8@>20=88 ?0F85=B>2 =0 UGT1A1, B> 6 1>;L=KE >:0-

70;8AL A 3><>783>B=K< 8 8 A 35B5@>783>B=K<8 35=>B8?0<8, GB> E0@0:B5@87C-

5BAO 2KA>:8<8 @8A:0<8 @0728B8O A8=4@><0 �8;L15@0. 

#> @57C;LB0B0< 35=>B8?8@>20=8O 2A5< ?0F85=B0< ?@>2545=0 :>@@5:F8O 

8 ?5@A>=8D8F8@>20==K9 ?>41>@ !#�#-B5@0?88, GB> 4>AB>25@=> A=878;> :>-

;8G5AB2> !#$ (p <0,05). 

!0<8 1K;8 ?@>0=0;878@>20=K @57C;LB0BK ;5G5=8O ?>43@C??K ?0F85=-

B>2 1.3, ?@>E>482H8E D0@<0:>35=5B8G5A:>5 B5AB8@>20=85 (?0F85=BK A (�, 

n=22) 8 =5 ?@>E>482H8E 40==>5 >1A;54>20=85 (?0F85=BK 157 (�, n=10) (@8-

AC=>: 2). 

� ?>43@C??5 :><?;5:A=>3> ;5G5=8O A ?@8<5=5=85< <5B>48:8 2KA>:>-

8=B5=A82=>9 <03=8B=>9 AB8<C;OF88 8 ?5@A>=8D8F8@>20==>3> ?>41>@0 

!#�#-B5@0?88 (n=22) :>=B@>;L =04 1>;52K< A8=4@><>< ?> ��, 8 ?>:070-

B5;8 :0G5AB20 687=8 ?> >?@>A=8:C "A25AB@8 1K;8 4>AB>25@=> ;CGH5 (p 

<0,05). ' 10 ?0F85=B>2 >A=>2=>9 ?>43@C??K, :>B>@K< B0:65 ?@>2>48;0AL <5-

B>48:0 <03=8B=>9 AB8<C;OF88, => =5 1K;> ?@85<0 !#�#, :C?8@>20=85 8=-

B5=A82=>AB8 1>;52>3> A8=4@><0 ?> ��, 8 @57C;LB0BK ?> >?@>A=8:C "A25-

AB@8 B0:65 C<5=LH8;8AL, 2 A@02=5=88 A ?>:070B5;O<8 4> ;5G5=8O (p <0,05), 

=> 2A5 65 CABC?0;8 ?0F85=B0< A :><?;5:A=K< ;5G5=85< (!#�# ?> @57C;LB0-

B0< (� + & %). 
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#@8<5G0=85: * 3 4>AB>25@=>ABL (@ <0,05) @07;8G89 2=CB@8 3@C??K 4> 8 ?>A;5 ;5G5-

=8O; ** - 4>AB>25@=>ABL (@ <0,05) @07;8G89 A>>B25BAB2CNI8E ?>:070B5;59 2 3@C??5 A (� 2 
A@02=5=88 3@C??>9 157 (� (t-:@8B5@8O %BLN45=B0). 
$8AC=>: 2 - $57C;LB0BK ;5G5=8O ?0F85=B>2 1.3 ?>43@C??K A D0@<0:>35=5B8-
G5A:8< >1A;54>20=85< 8 157 =53>, (M±m) 

 

�0==K5 @57C;LB0BK <>6=> >1JOA=8BL B5<, GB> :><?;5:A=>5 2>AAB0=>-

28B5;L=>5 ;5G5=85 ?>:07K205B 1>;55 2KA>:85 @57C;LB0BK, 8 2 40==>< A;CG05 

MDD5:B <5B>48:8 2KA>:>8=B5=A82=>9 <03=8B=>9 AB8<C;OF88 8 459AB285 

!#�# ?>B5=F8@CNB >1571>;820NI55 2;8O=85 4@C3 4@C30, GB> A:07K205BAO =5 

B>;L:> =0 A@>:0E 8 8=B5=A82=>AB8 0=0;L35B8G5A:>3> 459AB28O B5@0?88, => 8 

>?>A@54>20==> =0 :0G5AB25 687=8 1>;L=KE. 

&0:8< >1@07><, <5B>48:0 2KA>:>8=B5=A82=>9 <03=8B=>9 AB8<C;OF88 C 

?0F85=B>2 A =>F8F5?B82=K< 284>< 1>;8 4>AB>25@=> 2;8O5B =0 @57C;LB0BK 

;5G5=8O 8 A=8605B 8=B5=A82=>ABL 1>;52>3> A8=4@><0 ?> ��,, >4=0:> :><-

?;5:A=K9 ?>4E>4 2 ?@>B>:>;0E 2>AAB0=>28B5;L=>3> ;5G5=8O ACI5AB25==> ?>-

2KH05B MDD5:B82=>ABL B5@0?88, 40==K9 @57C;LB0B <>6=> >1JOA=8BL 2708<-

=K< ?>B5=F8@CNI8< 2;8O=85< 2KA>:>8=B5=A82=>9 B@0=A:@0=80;L=>9 <03-

=8B=>9 AB8<C;OF88 8 <548:0<5=B>7=>3> ;5G5=8O. 

  

7,28±0,31

2,11±0,10* **

7,29±0,42

3,2±0,12 *

33,61±1,52

16,46±0,82* **

34,55±1,58

21,52±1,05 *
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До лече=8я После лече=8я До лече=8я После лече=8я

п4ц8е=ты с Ф� п4ц8е=ты 5е7 Ф�

�АШ, с< ODI, 54лл



77 

 

����� 4. $��'�0&�&/ �"%%&�!"��&��0!"�" 

��+�!�3 #�*��!&"� % #$� �!�!��   �&"���� 

�/%"�"�!&�!%��!"�  ��!�&!"� %&� '�3*�� 

 

"F5=:0 :;8=8:>-DC=:F8>=0;L=KE @57C;LB0B>2 2>AAB0=>28B5;L=>3> ;5-

G5=8O, 8=AB@C<5=B0;L=KE 40==KE 8 48=0<8:0 ?>:070B5;59 H:0; 8 >?@>A=8-

:>2 ?@>2>48;0AL =5?>A@54AB25==> ?>A;5 7025@H5=8O 2A53> :><?;5:A0 ?@>F5-

4C@. �K?>;=O;AO :;8=8G5A:89 >A<>B@, 70?>;=5=85 H:0; 8 >?@>A=8:>2, ?@>-

2545=85 4803=>AB8G5A:>9 & %/&% % 8 AB8<C;OF8>==>9 - �. 

4.1 $9;G?PF4FO 6BEEF4AB6<F9?PAB7B ?9K9A<S C4J<9AFB6 E 8<EHGA>-
J<BA4?PAO@ 6<8B@ 5B?<. 

�=0;878@C5<K5 ?>:070B5;8 ��, 8 :;8=8G5A:>3> >A<>B@0 4> 8 ?>A;5 

:C@A0 ;5G5=8O C 1>;L=KE A 48ADC=:F8>=0;L=K< 284>< 1>;8 ?@54AB02;5=K =0 

@8AC=:5 3. 

 

 

#@8<5G0=85: * 3 4>AB>25@=>ABL (@ <0,05) @07;8G89 ?>:070B5;59 2 ?>43@C??5 4> 8 
?>A;5 ;5G5=8O (<5B>48:0 t-:@8B5@89 %BLN45=B0); ** - 4>AB>25@=>ABL (@ <0,05) @07;8G89 
?>:070B5;59 ?>A;5 ;5G5=8O >A=>2=>9 ?>43@C??K (1.1) ?> >B=>H5=8N : :>=B@>;L=>9 ?>4-
3@C??5 (2.1) ?>A;5 ;5G5=8O (:@8B5@89 '8;:>:A>=0). 
$8AC=>: 3 - #>:070B5;8 :;8=8G5A:8E 40==KE 8 ��, 4> 8 ?>A;5 ;5G5=8O 2 
?>43@C??0E 1>;L=KE A 48ADC=:F8>=0;L=K< 284>< 1>;8, (M±m) 

7,67±0,35

3,11±0,12* **

7,59±0,38

4,15±0,18*

0,67±0,02 0,51±0,02 0,54±0,03 0,45±0,01

4,63±0,20
4,92±0,21 4,72±0,22

4,95±0,23

0

1

2

3

4

5

6

7

8

9

"A=>2=0O 
?>43@C??0, n=30

�>=B@>;L=0O 
?>43@C??0, n=30

��,, A< A-< �0A530, 10;; <KH5G=0O A8;0, 10;;
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$53@5AA 8=B5=A82=>AB8 1>;8 ?> ��, ?>A;5 :C@A0 ;5G5=8O ?@>8AE>48; 

8 2 >A=>2=>9 (3,11±0,12 10;;0), 8 2 :>=B@>;L=>9 (4,15±0,18 10;;0) ?>43@C?-

?0E ?0F85=B>2, => 4>AB>25@=> MDD5:B82=55 (p <0,05) 2 >A=>2=>9 ?>43@C??5 

(@8AC=>: 3). %CI5AB25==KE @07;8G89 2 87<5=5=88 ?>:070B5;59 A8<?B><0 �0-

A530 8 C@>2=O <KH5G=>9 A8;K 2KO2;5=> =5 1K;>. 

� B01;8F5 14 ?@54AB02;5=K @57C;LB0BK 48=0<8:8 >?@>A=8:>2 PainDe-

tect 8 "A25AB@8 C ?0F85=B>2 ?>43@C?? A 48ADC=:F8>=0;L=K< 284>< 1>;8. 

&01;8F0 14 3 $57C;LB0BK ?>:070B5;59 >?@>A=8:0 PainDetect 8 >?@>A=8:0 
"A25AB@8 2 ?>43@C??0E 1>;L=KE A 48ADC=:F8>=0;L=K< 284>< 1>;8 4> 8 ?>-
A;5 ;5G5=8O, (M±m) 

#>:070B5;8 H:0; 8 
>?@>A=8:>2 

#>43@C??0 1.1, 

n=30 

#>43@C??0 2.1, 

n=30 

�> ;5G5-
=8O 

#>A;5 ;5G5-
=8O 

�> ;5G5-
=8O 

#>A;5 ;5G5-
=8O 

"?@>A=8: 
PainDetect 

14,43±0,70 8,45±0,52* 14,71±0,69 9,34±0,76* 

"?@>A=8: ODI 49,37±2,42 19,68±1,30* ** 50,08±2,34 25,20±1,52* 

#@8<5G0=85: * 3 4>AB>25@=>ABL (@ <0,05) @07;8G89 ?>:070B5;59 2 ?>43@C??5 4> 8 
?>A;5 ;5G5=8O (t-:@8B5@89 %BLN45=B0); ** - 4>AB>25@=>ABL (@ <0,05) @07;8G89 ?>:070B5;59 
?>A;5 ;5G5=8O >A=>2=>9 ?>43@C??K (1.1) ?> >B=>H5=8N : :>=B@>;L=>9 ?>43@C??5 (2.1) 

?>A;5 ;5G5=8O (:@8B5@89 '8;:>:A>=0). 
 

� >B=>H5=88 @57C;LB0B>2 >?@>A=8:0 "A25AB@8 2 >158E ?>43@C??0E ?>-

;CG5=> A=865=85 ?>:070B5;59, => @53@5AA8@>20;8 4>AB>25@=> =865 2 >A=>2-

=>9 ?>43@C??5 (19,68±1,30 10;;0) ?> A@02=5=8N A ?>43@C??>9 :>=B@>;O 

(25,20±1,52 10;;0), p <0,05 (B01;8F0 14). �0==K9 @57C;LB0B >1CA;>2;5= 1>;55 

ACI5AB25==K< @53@5AA>< 8=B5=A82=>AB8 1>;8 2 >A=>2=>9 ?>43@C??5. � B> 65 

2@5<O 4>AB>25@=KE @07;8G89 <564C ?>43@C??0<8 ?> H:0;5 PainDetect =5 2K-

O2;5=>, >4=0:> AB0B8AB8G5A:8 7=0G8<>5 A=865=85 10;;>2 ?> =59 70D8:A8@>-

20=> 8 2 >A=>2=>9, 8 2 :>=B@>;L=>9 ?>43@C??0E. 

�7<5=5=85 ?>:070B5;59 10B0@58 =59@>?A8E>;>38G5A:>3> A:@8=8=30 C 

?0F85=B>2 ?>43@C?? 48ADC=:F8>=0;L=>3> 2840 1>;8 =0 D>=5 ?@>2545==>3> 

;5G5=8O >B@065=K 2 B01;8F5 15. 
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&01;8F0 15 3 $57C;LB0BK ?>:070B5;59 H:0; =59@>?A8E>;>38G5A:>3> A:@8=8=-
30 2 ?>43@C??0E 1>;L=KE A 48ADC=:F8>=0;L=K< 284>< 1>;8 4> 8 ?>A;5 ;5G5-
=8O, (M±m) 

#>:070B5;8 H:0; 8 
>?@>A=8:>2 

#>43@C??0 1.1, 

n=30 

#>43@C??0 2.1, 

n=30 

�> ;5G5=8O #>A;5 
;5G5=8O 

�> ;5G5=8O #>A;5 
;5G5=8O 

,:0;0 HADS  

45?@5AA8O 
9,43±0,44 4,25±0,31* ** 9,60±0,49 6,42±0,39* 

,:0;0 HADS 

B@52>30 
10,47±0,49 5,10±0,26* ** 9,32±0,53 7,05±0,36 

,:0;0 PCS 27,70±1,27 13,5±1,02* ** 28,50±1,31 18,2±1,25* 

#@8<5G0=85: * 3 4>AB>25@=>ABL (@ <0,05) @07;8G89 ?>:070B5;59 2 ?>43@C??5 4> 8 
?>A;5 ;5G5=8O (<5B>48:0 t-:@8B5@89 %BLN45=B0); ** - 4>AB>25@=>ABL (@ <0,05) @07;8G89 
?>:070B5;59 ?>A;5 ;5G5=8O >A=>2=>9 ?>43@C??K (1.1) ?> >B=>H5=8N : :>=B@>;L=>9 ?>4-
3@C??5 (2.1) ?>A;5 ;5G5=8O (:@8B5@89 '8;:>:A>=0). 

 

%B0B8AB8G5A:8 7=0G8<>5 C;CGH5=85 ?>:070B5;59 H:0; =59@>?A8E>;>-

38G5A:>3> A:@8=8=30 ?>A;5 :C@A0 ;5G5=8O >B<5G5=0 C ?0F85=B>2 8 >A=>2=>9 

(1.1), 8 :>=B@>;L=>9 ?>43@C?? (2.1) (p <0,05). #@8 A>?>AB02;5=88 @57C;LB0B>2 

>A=>2=>9 ?>43@C??K A :>=B@>;L=>9 2KO2;5=>, GB> 2 >A=>2=>9 ?>43@C??5 ?>-

:070B5;8 >:070;8AL 4>AB>25@=> =865 ?> >1>8< @0745;0< H:0;K HADS 8 ?> 

H:0;5 PCS. 

�0==K9 @57C;LB0B >1CA;>2;5= ;5G51=K< MDD5:B>< B@0=A:@0=80;L=>9 

<03=8B=>9 AB8<C;OF88, A?>A>1AB2CNI8< @53@5AAC ?A8E>0DD5:B82=>9 A8<?-

B><0B8:8. 

�8=0<8:0 ?>:070B5;59 4803=>AB8G5A:>9 B@0=A:@0=80;L=>9 <03=8B=>9 

AB8<C;OF88 >B@065=0 2 B01;8F5 16. 

%;54C5B >B<5B8BL, GB> 2 >B=>H5=88 ?0@0<5B@>2 & % >B<5G0;>AL 87<5-

=5=85 ?>:070B5;59 2 2845 A=865=8O :>@B8:0;L=>9 8 :>@5H:>2>9 ;0B5=B=>AB8 

8 ?>2KH5=8O :>@B8:0;L=>9 0<?;8BC4K 2 >A=>2=>9 3@C??5 ?>A;5 ;5G5=8O, 0 

?@8 A>?>AB02;5=88 A :>=B@>;L=>9 3@C??>9 B>;L:> :>@B8:0;L=0O ;0B5=B=>ABL 

8<5;0 1>;55 7=0G8<K5 @07;8G8O, >4=0:> AB0B8AB8G5A:8 7=0G8<>9 4>AB>25@-
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=>AB8 ?> C:070==K< ?0@0<5B@0< =5 ?>;CG5=> (p >0,05), GB> B@51C5B 40;L=59-

H53> 87CG5=8O 8 0=0;870 40==>3> 2>?@>A0. 

&01;8F0 16 - #>:070B5;8 & %/&C % C ?0F85=B>2 2 ?>43@C??0E 1>;L=KE A 
48ADC=:F8>=0;L=K< 284>< 1>;8 4> 8 ?>A;5 ;5G5=8O, (M±m) 

#>:070B5;8 & % #>43@C??0 1.1,  

n=30 

#>43@C??0 2.1,  

n=30 

�> ;5G5=8O #>A;5 
;5G5=8O 

�> ;5G5=8O #>A;5 
;5G5=8O 

�@5<O F5=B@0;L=>-
3> <>B>@=>3> ?@>-
2545=8O, <A 

17,04±0,92 15,92±0,98 17,49±0,89 16,64±1,02 

;0B5=B=>ABL :>@:>-
20O, <A 31,25±1,56 28,50±1,30 31,89±1,45 30,25±1,26 

;0B5=B=>ABL ;N<-
10;L=0O, <A 14,61±0,90 13,25±0,80 14,45±0,81 14,15±1,06 

�<?;8BC40 :>@:>-
20O, <� 

1,15±0,07 1,30±0,09 1,21±0,09 1,26±0,14 

�<?;8BC40 ;N<-
10;L=0O, <� 

0,95±0,08 1,04±0,08 0,93±0,10 0,98±0,07 

 

&0:8< >1@07><, AB0B8AB8G5A:8 7=0G8<>5 2;8O=85 (p <0,05) 2KA>:>8=-

B5=A82=>9 <03=8B=>9 AB8<C;OF88 ?@8 ;5G5=88 ?0F85=B>2 A 48ADC=:F8>-

=0;L=K< 284>< 1>;8 >B@0605BAO =0 B0:8E ?>:070B5;OE :0: 8=B5=A82=>ABL 1>-

;8 ?> ��, 8 =0 40==KE H:0; 8 >?@>A=8:>2. %>>B25BAB25==>, <5B>48:0 MD-

D5:B82=0 C 1>;L=KE 40==>3> ?@>D8;O 8 B0:85 H:0;K :0: ��,, ODI, HADS 8 

PCS <>3CB 1KBL 8A?>;L7>20=K 2 :0G5AB25 >A=>2=KE :@8B5@852 48=0<8G5A:>-

3> :>=B@>;O. 

 

�;8=8G5A:89 ?@8<5@ №1 

#0F85=B:0 �, 41 ;5B. �803=>7: )@>=8G5A:89 1>;52>9 A8=4@>< A ?@5>1-

;040=85< 48ADC=:F8>=0;L=>3> :><?>=5=B0 =0 D>=5 4535=5@0B82=>-

48AB@>D8G5A:8E 87<5=5=89 ?>OA=8G=>3> >B45;0 ?>72>=>G=8:0, ?@>B@C788 

<56?>72>=:>2>3> 48A:0 L4-L5, A?>=48;>0@B@>70. %>?CBAB2CNI89: A8=4@>< 

@074@065==>3> :8H5G=8:0.  
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#@8 ?>ABC?;5=88 60;>1K: =0 8=B5=A82=K5 1>;8 2 =86=59 G0AB8 A?8=K, 

<0:A8<0;L=> 2K@065=K CB@>< ?@8 ?>4J5<5, CA8;820NBAO ?@8 =03@C7:0E 

(<>65B ?@>9B8AL 8;8 ?>AB>OBL 4> 15320 <8=CB), ?@8 @01>B5 70 :><?LNB5@>< 

(=5 <>65B @01>B0BL 1>;LH5 20 <8=CB). %=865==CN @01>B>A?>A>1=>ABL, 0?0-

B8N, ?>B5@N 8=B5@5A0 : E>118 8 @01>B5. 

�AB>@8O 701>;520=8O: 1>;8 2 A?8=5 A>?@>2>640NB =5A:>;L:> ;5B, G0-

ABK5 >1>AB@5=8O, A2O7K20;0 A D878G5A:8<8 =03@C7:0<8, @01>B>9 A :><?LNB5-

@><. !01;N405BAO C 30AB@>M=B5@>;>30 ?> ?>2>4C A8=4@><0 @074@065==>3> 

:8H5G=8:0 2 B5G5=85 1,5 ;5B, >1A;54>20;0AL (-��% 8 :>;>=>A:>?8O 3 157 

>A>15==>AB59). !0AB>OI55 >1>AB@5=85 A O=20@O 20203, A2O7K205B A D878G5-

A:8<8 =03@C7:0<8 (CE068205B 70 ;560G59 101CH:>9, ?@>68205B A>2<5AB=> A 

=59). % 25A=K 20203 @01>B05B C40;5==> 2=5 >D8A0. �5G8;0AL 0<1C;0B>@=>: 

:8=57>B5@0?8O, <548:0<5=B>7=0O B5@0?8O 3 !#�% (81C?@>D5=), <8>@5;0:-

A0=BK, 28B0<8=K 3@C??K �, 0=:A8>;8B8:8 (?> @5:><5=40F88 30AB@>M=B5@>;>-

30 ?@8=8<05B 384@>:A878= 25<3/ACB 2 <5AOF0) - A =5?>;=K< MDD5:B><. 

 $& ?>OA=8G=>3> >B45;0 ?>72>=>G=8:0 18.09.2020 3 ?@87=0:>2 :><-

?@5AA88 4C@0;L=>3> <5H:0 8 A?8==><>73>2KE :>@5H:>2 =5B. & % ?@8 ?>-

ABC?;5=88 3 157 3@C1KE >B:;>=5=89. 

"1J5:B82=K9 AB0BCA: A>AB>O=85 C4>2;5B2>@8B5;L=>5. #>;>65=85 2K-

=C645==>5, 0=B0;38G5A:0O ?>70. "1KG=>3> ?8B0=8O. �>6=K5 ?>:@>2K >1KG-

=>9 >:@0A:8, ACE85. �� = 120 / 80 <<.@B.AB. PS = 78 C40@>2 2 <8=., @8B<8G-

=K9. �KE0=85 A2>1>4=>5, 2578:C;O@=>5, ?@>2>48BAO 2> 2A5 >B45;K. )@8?K =5 

2KA;CH820NBAO. /7K: G8ABK9, 2;06=K9. �82>B >1KG=>9 D>@<K, <O3:89, 

1571>;57=5==K9 2> 2A5E >B45;0E. !59@>>@B>?548G5A:89 AB0BCA: %>7=0=85 OA-

=>5. -<>F8>=0;L=K9 D>= A=865==K9, ;018;L=0. #0@57>2 8 @0AAB@>9AB2 GC2-

AB28B5;L=>AB8 =5 2KO2;5=>. (C=:F88 B07>2KE >@30=>2 :>=B@>;8@C5B. �K-

=C645==>5 ?>;>65=85 2 ?>OA=8G=>< >B45;5 ?>72>=>G=8:0, B5AB #0B@8:0 - 

A;01>?>;>68B5;L=K9 A;520, CA8;5=85 1>;59 ?@8 =0:;>=0E, @073810=88, 

=0?@O65=85 ?0@025@B51@0;L=KE <KHF 2 ?>OA=8G=>< >B45;5 ?>72>=>G=8:0, 
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42865=8O 2 ?>OA=8G=>< >B45;5 ?>72>=>G=8:0 1>;57=5==K, >3@0=8G5=K, 

A3;065==>ABL ?>OA=8G=>3> ;>@4>70. 

#>:070B5;8 H:0; 8 >?@>A=8:>2: ��, - 7 10;;>2, >?@>A=8: "A25AB@8 - 56 

10;;>2, Pain Detect - 18 10;;>2, HADS A 3 11 10;;>2, D 3 16, PCS 3 36 10;;>2. 

#@>2>48<>5 ;5G5=85: #@>2545= :C@A B@0=A:@0=80;L=>9 <03=8B=>9 AB8<C;O-

F88 ?> ?@>B>:>;C <45?@5AA8O=; <548:0<5=B>7=0O B5@0?8O, =07=0G5==0O @0=55 

=52@>;>3>< 8 A<56=K<8 A?5F80;8AB0<8; 70=OB8O ;5G51=>9 38<=0AB8:>9 ?>4 

:>=B@>;5< 8=AB@C:B>@0 �(�; @CG=>9 <0AA060 A?8=K 8 =86=8E :>=5G=>AB59; 

D8B>B5@0?8O. 

� @57C;LB0B5 2:;NG5=8O 2 :><?;5:A=>5 2>AAB0=>28B5;L=>5 ;5G5=85 

40==>9 <5B>48:8 C ?0F85=B:8 A E@>=8G5A:>9 48ADC=:F8>=0;L=>9 1>;LN 4>-

AB83=CBK A;54CNI85 @57C;LB0BK: =0 D>=5 ;5G5=8O 8=B5=A82=>ABL 1>;52>3> 

A8=4@><0 ?> ��, @53@5AA8@>20;0 4> 3 10;;>2, @0AH8@8;AO 42830B5;L=K9 

@568< (>?@>A=8: "A25AB@8 - 24 10;;0), 2>AAB0=>28;AO >1J5< 42865=89 2 ?>-

OA=8G=>< >B45;5 ?>72>=>G=8:0, 2 ?A8E>M<>F8>=0;L=>9 AD5@5 ?>2KA8;0AL 

?@825@65==>ABL : ;5G5=8N, A=878;0AL 2K@065==>ABL 0DD5:B82=KE @0A-

AB@>9AB2, B0: >B<5G5=0 ACI5AB25==0O 48=0<8:0 ?> H:0;5 HADS (1;>:0 de-

pression 3 7 10;;>2, 1;>: anxiety 3 6 10;;>2), ?> H:0;5 PCS B0:65 >B<5G5= 

7=0G8B5;L=K9 @53@5AA ?>:070B5;O A 36 4> 15 10;;>2. !0 0<1C;0B>@=K9 MB0? 

@5:><5=4>20=>: ?@>4>;68BL =07=0G5=8O =52@>;>30, ?@>2545=85 70=OB89 c <5-

48F8=A:8< ?A8E>;>3><, ?>2B>@=K9 >A<>B@ 8 @5H5=85 2>?@>A0 > ?>2B>@=>< 

?@>2545=88 :C@A0 2KA>:>8=B5=A82=>9 <03=8B=>9 AB8<C;OF88 G5@57 1,532 

<5AOF0. 

#@8=8<0O 2> 2=8<0=85 E@>=8G5A:89 E0@0:B5@ 1>;8, 2KA>:85 10;;K ?> 

H:0;0< HADS 8 PCS 8 =0;8G85 A8=4@><0 @074@065==>3> :8H5G=8:0 (GB> 

B0:65 >?8A0=> :0: >4=> 87 ?@>O2;5=89 487@53C;OF88 2 @0<:0E ?A8E>0DD5:-

B82=KE @0AAB@>9AB2 8 1>;55 2KA>:8<8 @8A:0<8 E@>=870F88 1>;8) ?@>2545-

=88 :C@A0 2KA>:>8=B5=A82=>9 B@0=A:@0=80;L=>9 <03=8B=>9 AB8<C;OF88 ?> 

?@>3@0<<5 ;5G5=8O 45?@5AA88 >?@0240=> 8 ?>:070;> A2>N MDD5:B82=>ABL 8 

F5;5A>>1@07=>ABL. 
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4.2 $9;G?PF4FO 6BEEF4AB6<F9?PAB7B ?9K9A<S C4J<9AFB6 E A9=DBC4-

F<K9E><@ 6<8B@ 5B?<. 

�=0;878@C5<K5 ?>:070B5;8 48=0<8:8 ��, 8 :;8=8G5A:8E 40==KE 4> 

8 ?>A;5 :C@A0 ;5G5=8O C 1>;L=KE A =59@>?0B8G5A:8< 284>< 1>;8 ?@54AB02;5-

=K =0 @8AC=:5 4. 

 

 

#@8<5G0=85: * 3 4>AB>25@=>ABL (@ <0,05) @07;8G89 ?>:070B5;59 2 ?>43@C??5 4> 8 
?>A;5 ;5G5=8O (<5B>48:0 t-:@8B5@89 %BLN45=B0); ** - 4>AB>25@=>ABL (@ <0,05) @07;8G89 
?>:070B5;59 ?>A;5 ;5G5=8O >A=>2=>9 ?>43@C??K (1.2) ?> >B=>H5=8N : :>=B@>;L=>9 ?>4-
3@C??5 (2.2) ?>A;5 ;5G5=8O (:@8B5@89 '8;:>:A>=0). 
$8AC=>: 4 - #>:070B5;8 :;8=8G5A:8E 40==KE 4> 8 ?>A;5 ;5G5=8O C ?0F85=B>2 
?>43@C?? A =59@>?0B8G5A:8< 284>< 1>;8, (M±m) 

�=0;87 40==KE =52@>;>38G5A:>3> >A<>B@0 8 8=B5=A82=>AB8 1>;8 ?> 

H:0;5 ��, 4> 8 ?>A;5 ;5G5=8O 45<>=AB@8@C5B 4>AB>25@=>5 C;CGH5=85 ?>-

:070B5;8 ��,, A8<?B>< �0A530 8 C@>2=O <KH5G=>9 A8;K 2 >158E ?>43@C?-

?0E. #@8 A@02=5=88 @57C;LB0B>2 ;5G5=8O >A=>2=>9 8 :>=B@>;L=>9 ?>43@C?? 

2KO2;O5BAO 4>AB>25@=> ;CGH0O 48=0<8:0 ?>:070B5;59 ��, 8 <KH5G=>9 A8-

;K 2 >A=>2=>9 ?>43@C??5 (@8AC=>: 2). %CI5AB25==K9 @53@5AA 8=B5=A82=>AB8 

1>;8 ?> H:0;5 ��, 2 >A=>2=>9 ?>43@C??5 (1,67±0,04 10;;0) ?> A@02=5=8N A 

:>=B@>;L=>9 (3,73±0,05 10;;0) A2O70=K A ?@>B82>1>;52K< 459AB285< <5B>48-

:8. �=0G8<>5 ?>2KH5=85 C@>2=O <KH5G=>9 A8;K 2 >A=>2=>9 3@C??5 

(4,88±0,16 10;;0) (p <0,05) >1CA;>2;5=> ?@O<K< =59@>AB8<C;8@CNI8< 2;8-

7,62±0,18

1,67±0,04* **

7,69±0,20

3,73±0,05*

2,19±0,08

0,87±0,09*

2,26±0,06

1,23±0,09*

3,94±0,15

4,88±0,16* **

3,81±0,14
4,27±0,15*

0

1

2

3

4

5

6

7

8

9

�> ;5G5=8O #>A;5 ;5G5=8O �> ;5G5=8O #>A;5 ;5G5=8O

"A=>2=0O ?>43@C??0, n=78 �>=B@>;L=0O ?>43@C??0, n=30

��,, A< A-< �0A530, 10;; <KH5G=0O A8;0, 10;;
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O=85< & % =0 ?@>2545=85 =5@2=>3> 8<?C;LA0 ?> F5=B@>156=><C (42830-

B5;L=><C) B@0:BC. �=0G8<>3> @07;8G8O ?>:070B5;59 A8<?B><0 �0A530 <564C 

>158<8 ?>43@C??0<8 =5 2KO2;5=> (p >0,05). 

� B01;8F5 17 ?@54AB02;5=K @57C;LB0BK 48=0<8:8 >?@>A=8:>2 PainDe-

tect 8 "A25AB@8 C ?0F85=B>2 ?>43@C?? A =59@>?0B8G5A:8< 284>< 1>;8. 

&01;8F0 17 - $57C;LB0BK ?>:070B5;59 PainDetect 8 >?@>A=8:0 "A25AB@8 2 ?>4-
3@C??0E 1>;L=KE A =59@>?0B8G5A:8< 284>< 1>;8 4> 8 ?>A;5 ;5G5=8O, (M±m) 

#>:070B5;8 H:0; 
8 >?@>A=8:>2 

#>43@C??0 1.2, 

n=78 

#>43@C??0 2.2, 

n=30 

�> ;5G5=8O #>A;5 
;5G5=8O 

�> ;5G5=8O #>A;5 
;5G5=8O 

PainDetect 14,77±0,52 6,29±0,32* ** 15,23±0,64 10,15±0,72* 

ODI 44,29±1,86 18,15±0,75* ** 44,94±1,95 23,48±1,20* 

#@8<5G0=85: * 3 4>AB>25@=>ABL (@ <0,05) @07;8G89 ?>:070B5;59 2 ?>43@C??5 4> 8 ?>A;5 
;5G5=8O (<5B>48:0 t-:@8B5@89 %BLN45=B0); ** - 4>AB>25@=>ABL (@ <0,05) @07;8G89 ?>:070-
B5;59 ?>A;5 ;5G5=8O >A=>2=>9 ?>43@C??K (1.2) ?> >B=>H5=8N : :>=B@>;L=>9 ?>43@C??5 
(2.2) ?>A;5 ;5G5=8O (:@8B5@89 '8;:>:A>=0). 

#@8 0=0;875 ?>:070B5;59 H:0;K PainDetect 8 >?@>A=8:0 ODI : :>=FC 

;5G5=8O 2KO2;5=0 ?>;>68B5;L=0O 48=0<8:0 (@ <0,05) :0: 2 >A=>2=>9, B0: 8 2 

:>=B@>;L=>9 ?>43@C??0E. #@8 A@02=5=88 @57C;LB0B>2 >A=>2=>9 8 :>=B@>;L-

=>9 ?>43@C?? 2KO2;5=0 7=0G8<>5 A=865=85 2 >A=>2=>9 ?>43@C??5 ?> H:0;5 

PainDetect (6,29±0,32 10;;0), ?> A@02=5=8N A :>=B@>;L=>9 ?>43@C??>9 

(10,15±0,72 10;;>2), GB> A2O70=> A ?@>B82>1>;52K< 459AB285< & %. �>AB83-

=CBK5 @57C;LB0BK ?> >?@>A=8:C "A25AB@8 2 >A=>2=>9 ?>43@C??5 1K;8 

18,15±0,75 10;;0, GB> 7=0G8<> =865, G5< 2 :>=B@>;L=>9 ?>43@C??5 - 

23,48±1,20 10;;0, p <0,05. �0==K9 @57C;LB0B 4>AB83=CB 1>;55 MDD5:B82=K< 

:C?8@>20=85< 1>;52>3> A8=4@><0, 4>AB83=CBK< 2 >A=>2=>9 ?>43@C??5 8 53> 

2;8O=85< =0 2A5 0A?5:BK :0G5AB20 687=8 ?0F85=B0. 

�7<5=5=85 ?>:070B5;59 10B0@58 =59@>?A8E>;>38G5A:>3> A:@8=8=30 C 

?0F85=B>2 ?>43@C?? =59@>?0B8G5A:>3> 2840 1>;8 =0 D>=5 ?@>2545==>3> ;5-

G5=8O >B@065=K 2 B01;8F5 18. 
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#@8 0=0;875 @57C;LB0B>2 48=0<8:8 ?>:070B5;8 H:0; HADS 8 PCS >B-

<5G0;>AL AB0B8AB8G5A:8 7=0G8<>5 A=865=85 ?>:070B5;59 2=CB@8 >A=>2=>9 

?>43@C??K. �0==K9 @57C;LB0B A2O70= :0: A ?@>B82>1>;52K< MDD5:B>< <5B>-

48:8, B0: 8 >?>A@54>20==K< 2;8O=85< =0 ?A8E>M<>F8>=0;L=K5 ?@>O2;5=8O. 

� :>=B@>;L=>9 ?>43@C??5 AB0B8AB8G5A:8 7=0G8<K5 87<5=5=8O >B<5G5=K 

B>;L:> ?> H:0;5 PCS, ACI5AB25==KE 87<5=5=89 ?> H:0;5 HADS =5 2KO2;5=> 

(@ >0,05). #@8 A>?>AB02;5=88 @57C;LB0B>2 >A=>2=>9 8 :>=B@>;L=>9 3@C??K 

AB0B8AB8G5A:8 7=0G8<KE @07;8G89 =5 2KO2;5=>. �0==K9 0A?5:B A2O70= A B5<, 

GB> ?5@2>=0G0;L=K5 @57C;LB0BK B5AB8@>20=8O ?> H:0;0< HADS 8 PCS ?>:0-

7K20;8 =5 3@C1> 2K@065==K5 87<5=5=8O. 

&01;8F0 18 - $57C;LB0BK ?>:070B5;59 H:0; =59@>?A8E>;>38G5A:>3> A:@8=8=-
30 2 ?>43@C??0E 1>;L=KE A =59@>?0B8G5A:8< 284>< 1>;8 4> 8 ?>A;5 ;5G5=8O, 
(M±m) 

#>:070B5;8 
H:0; 8 >?@>A=8-

:>2 

#>43@C??0 1.2, 

n=78 

#>43@C??0 2.2, 

n=30 

�> ;5G5=8O #>A;5 
;5G5=8O 

�> ;5G5=8O #>A;5 
;5G5=8O 

,:0;0 HADS 

45?@5AA8O 
4,55±0,17 3,25±0,12* 4,23±0,21 3,60±0,19 

,:0;0 HADS 

B@52>30 
5,59±0,24 3,45±0,14* 5,32±0,23 4,70±0,35 

,:0;0 PCS 13,55±0,61 9,2±0,45* 12,45±0,54 10,40±0,40* 

#@8<5G0=85: * 3 4>AB>25@=>ABL (@ <0,05) @07;8G89 ?>:070B5;59 2 ?>43@C??5 4> 8 ?>A;5 
;5G5=8O (<5B>48:0 t-:@8B5@89 %BLN45=B0); 

#@8 >F5=:5 @57C;LB0B82=>AB8 ;5G5=8O =0 ?>:070B5;8 H:0; 8 >?@>A=8-

:>2 2=CB@8 >A=>2=>9 ?>43@C??K 2KO2;5=K ?>;>68B5;L=K5 MDD5:B5 (@ <0,05) 

?> 2A5< B@5< H:0;0< =59@>?A8E>;>38G5A:>3> A:@8=8=30, 8A?>;L7C5<K< 2 8A-

A;54>20=88, => ?@8 A@02=5=88 ?>:070B5;59 ?>A;5 ;5G5=8O <564C >A=>2=>9 8 

:>=B@>;L=>9 ?>43@C??0<8 4>AB>25@=KE @07;8G89 =5 2KO2;5=>. 

�8=0<8:0 ?>:070B5;59 4803=>AB8G5A:>9 B@0=A:@0=80;L=>9 <03=8B=>9 

AB8<C;OF88 C ?0F85=B>2 A 40==K< ?0B>35=5B8G5A:8< 284>< 1>;8 >B@065=0 2 

B01;8F5 19. 
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&01;8F0 19 - #>:070B5;8 & %/&C % 8 - � C ?0F85=B>2 A =59@>?0B8G5A:8< 

284>< 1>;8 4> 8 ?>A;5 ;5G5=8O, (M±m) 

#>:070B5;8 #>43@C??0 1.2, 

n=78 

#>43@C??0 2.2, 

n=30 

�> ;5G5=8O #>A;5 
;5G5=8O 

�> ;5G5=8O #>A;5 
;5G5=8O 

& % 

�@5<O F5=B@0;L-
=>3> <>B>@=>3> 
?@>2545=8O, <A 

22,72±1,09 18,25±0,96* ** 23,55±1,23 21,28±1,05* 

;0B5=B=>ABL 
:>@:>20O, <A 34,84±1,54 31,45±1,48 35,47±1,48 33,24±1,68 

;0B5=B=>ABL 
;N<10;L=0O, <A 20,56±0,95 14,40±0,86* ** 19,07±1,04 17,34±1,01 

�<?;8BC40 :>@-
:>20O, <� 

0,71±0,03 1,15±0,09* ** 0,67±0,02 0,87±0,04* 

�<?;8BC40 
;N<10;L=0O, <� 

0,66±0,02 1,05±0,05* ** 0,77±0,01 0,80±0,02 

1 � 

 ->B25B ;0B5=B-
=>ABL, <A 

4,22±0,17 4,40±0,10 4,38±0,21 4,45±0,15 

 ->B25B 0<?;8-
BC40, <� 

2,81±0,11 3,24±0,12* 3,06±0,13 3,10±0,10 

 ->B25B A:>-
@>ABL ?@>2>48-
<>AB8, </A 

30,78±1,26 36,23±1,42* ** 30,69±1,72 34,78±1,56* 

;0B5=B=>ABL F-

2>;=K <8=8-
<0;L=0O, <A 

50,30±2,07 44,26±1,48* 50,46±2,12 46,65±1,75* 

E@>=>48A?5@A8O 
F-2>;=K, <A 

5,42±0,21 4,38±0,18 6,30±0,23 5,68±1,12 

?@54AB02;5=-
=>ABL F-2>;=K, 
% 

56,84±2,21 70,26±2,82* ** 55,00±2,30 64,86±2,70* 

A:>@>ABL ?@>2>-
48<>AB8 F-

2>;=K, </A 

40,02±1,37 46,02±1,17* ** 39,41±1,39 43,28±1,23 

%5=A>@=0O ;0-
B5=B=>ABL, <A 

2,74±0,09 3,48±0,10* ** 2,39±0,12 2,86±0,09 

%5=A>@=0O 0<-
?;8BC40, <� 

4,80±0,21 8,25±0,30* ** 4,16±0,26 6,68±0,16* 

#@8<5G0=85: * 3 4>AB>25@=>ABL (@ <0,05) @07;8G89 ?>:070B5;59 2 ?>43@C??5 4> 8 ?>A;5 
;5G5=8O (<5B>48:0 t-:@8B5@89 %BLN45=B0); ** - 4>AB>25@=>ABL (@ <0,05) @07;8G89 ?>:070-
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B5;59 ?>A;5 ;5G5=8O >A=>2=>9 ?>43@C??K (1.2) ?> >B=>H5=8N : :>=B@>;L=>9 ?>43@C??5 
(2.2) ?>A;5 ;5G5=8O (:@8B5@89 '8;:>:A>=0). 

#@8 >F5=:5 48=0<8:8 ?>:070B5;59 =59@>D878>;>38G5A:8E <5B>4>2 

(& % 8 - �) =0 D>=5 ?@>2>48<>3> ;5G5=8O ?>4B25@645=> ?>;>68B5;L=>5 

2;8O=85 2KA>:>8=B5=A82=>9 <03=8B=>9 AB8<C;OF88 (@ <0,05) 2 >A=>2=>9 

?>43@C??5 4> 8 ?>A;5 ;5G5=8O =0 ?0@0<5B@K 4803=>AB8G5A:>9 & % (�* #, 

:>@5H:>2>9 0<?;8BC4K 8 ;0B5=B=>AB8). �8=0<8:0 87<5=5=89 - � 2 >A=>2-

=>9 ?>43@C??5 2K@060;0AL 2 =>@<0;870F88 A;54CNI8E ?>:070B5;59: 0<?;8-

BC4K, A:>@>AB8 42830B5;L=>3>  ", ?>:070B5;59 F-2>;=K 3 ;0B5=B=>ABL, ?@54-

AB02;5==>ABL, A:>@>ABL, 0 B0:65 0<?;8BC4K 8 ;0B5=B=>AB8  " ?> GC2AB28-

B5;L=K< 2>;>:=0<. 

#@8 40;L=59H5< 87CG5=88 8 A@02=5=88 ?>:070B5;59 >A=>2=>9 ?>4-

3@C??K (1.2) ?>A;5 ;5G5=8O A @57C;LB0B0<8 ;5G5=8O :>=B@>;L=>9 ?>43@C??K 

(2.2) 2KO2;5=>, GB> AB0B8AB8G5A:8 4>AB>25@=K5 87<5=5=8O (@ <0,05) ?>:070-

B5;59 & % 1K;8 ?> B5< 65 ?0@0<5B@0< GB> 8 2KO2;5==K5 @0=55, >4=0:> ?0-

@0<5B@K - � =5A:>;L:> >B;8G0;8AL. !5 2KO2;5=> 7=0G8<>3> @57C;LB0B0 ?> 

?0@0<5B@0< 0<?;8BC4K 8 ;0B5=B=>AB8 42830B5;L=>3>  ". "4=0:> 2 >A=>2=>9 

?>43@C??5 A:>@>AB=K5 ?>:070B5;8 <>B>@=>3> >B25B0, A:>@>AB=K5 E0@0:B5@8-

AB8:8 F-2>;=K 8 55 ?@54AB02;5==>ABL >:070;8AL 4>AB>25@=> ;CGH5 2 A@02=5-

=88 A ?>43@C??>9 :>=B@>;O. % 4@C3>9 AB>@>=K, E@>=>48A?5@A8O, ?>:070B5;8 

;0B5=B=>AB8 8 0<?;8BC4K F-2>;=K AB0B8AB8G5A:8 =5 @07;8G0;8AL (@ >0,05). 

�=0;87 @57C;LB0B>2 A5=A>@=>3>  " 2KO28; 4>AB>25@=> 1>;55 7=0G8<CN (@ 

<0,05) ?>;>68B5;L=CN 48=0<8:C 2 >A=>2=>9 8 :>=B@>;L=>9 ?>43@C??0E, GB> 

2>7<>6=> >1CA;>2;5=> 8@@8B0B82=K< ?>78B82=K< MDD5:B>< 2KA>:>8=B5=-

A82=>9 <03=8B=>9 AB8<C;OF88 8 55 2;8O=85< =0 DC=:F8>=0;L=>5 A>AB>O=85 

F5=B@>AB@5<8B5;L=>3> (GC2AB28B5;L=>3>) ?CB8. 

 

�;8=8G5A:89 ?@8<5@ №2 

#0F85=B �., 51 ;5B 



88 

 

�803=>7: �535=5@0B82=>-48AB@>D8G5A:85 87<5=5=8O ?>OA=8G=>3> >B45-

;0 ?>72>=>G=8:0 2 2845 A?>=48;570, A?>=48;>0@B@>70, A5:25AB@8@>20==>9 

3@K68 48A:0 L4-L5. $048:C;>?0B8O L5 A;520 A ?0@57>< AB>?K. �>;52>9 A8=-

4@><.  %>?CBAB2CNI89: �8?5@B>=8G5A:0O 1>;57=L 2AB. 

#@8 ?>ABC?;5=88 60;>1K: =0 2K@065==K5 1>;8 2 ?>OA=8G=>< >B45;5 

?>72>=>G=8:0 A 8@@0480F859 2 ;52CN =>3C 4> 8 10;;>2 ?> ��,, 2>7=8:0NB 

?@8 =03@C7:0E, CA8;820NBAO ?@8 E>4L15, =0:;>=0E; A;01>ABL 2 ;52>9 AB>?5 A 

=0@CH5=85< ?>E>4:8, >=5<5=85 2 ;52>9 =86=59 :>=5G=>AB8. 

�AB>@8O 701>;520=8O: 1>;L 2 ?>OA=8G=>< >B45;5 15A?>:>8B 4;8B5;L=>5 

2@5<O. �KH5C:070==K5 60;>1K 2 B5G5=85 4 <5AOF52, :>340 =0 D>=5 >B=>A8-

B5;L=>3> 1;03>?>;CG8O 2>7=8:;8 1>;8 2 =86=59 G0AB8 A?8=K, G5@57 233 =5-

45;8 ?>O28;0AL 8@@0480F8O 2 ;52CN =>3C, AB0;0 =0@0AB0BL, >:>;> 1,5 <5AOF52 

=0704 >B<5B8;0 A;01>ABL 2 ;52>9 AB>?5, 87<5=8;0AL ?>E>4:0. �<1C;0B>@=>5 

;5G5=85 (!#�%, <8>@5;0:A0=BK, E>=4@>?@>B5:B>@K) 3 157 MDD5:B0. %0<>-

AB>OB5;L=> 2K?>;=8;0  $&. #@>H;0 :C@A :>=A5@20B82=>3> ;5G5=8O C =52@>-

;>30 - A <54;5==K< 8 =5?>;=K< MDD5:B><. "B >?5@0B82=>3> ;5G5=8O 2>745@-

60;0AL. #>ABC?8;0 4;O :C@A0 2>AAB0=>28B5;L=>3> ;5G5=8O. 

!0  $& ?>72>=>G=8:0 >B 18.02.2021: #0@0<5480==0O A ;0B5@0;870F859 

2;52> A5:25AB@8@>20==0O 3@K60 48A:0 L4-L5 @07<5@0<8 12E9E10<<, A 

=52@0;L=>9 :><@5AA859. #@>B@C788 L3-L4, L5-S1.  & % ?@8 ?>ABC?;5=88 - 

2KO2;5=> C25;8G5=85< ;0B5=B=>AB8 A53<5=B0@=>3> � ", 87<5=5=85 D>@<K 8 

?>;8D078O  " A C25;8G5=85< 4;8B5;L=>AB8 D07. - � ?@8 ?>ABC?;5=88 - 

?@87=0:8 =0@CH5=8O DC=:F88 ?@>2545=8O 8<?C;LA0 ?> 0:A>=0;L=>-

45<85;8=878@CNI5<C B8?C: 2 48AB0;L=>< A53<5=B5 n. tibialis ant 2KO2;5=> 

3@C1>5 A=865=8O 0<?;8BC4K 8 A:>@>AB8 ?@>2545=8O  ->B25B0 A G0AB8G=K< 

1;>:>< ?@>2545=8O. %=865=85 ?>:070B5;59 ?@>2545=8O ?> A5=A>@=K< 2>;>:-

=0<. � ?@>:A8<0;L=>< A53<5=B5 70:>=><5@=>5 87<5=5=85 ?>:070B5;59 F-

2>;=K. 

"1J5:B82=K9 AB0BCA: A>AB>O=85 C4>2;5B2>@8B5;L=>5. #>;>65=85 2K-

=C645==>5, 0=B0;38G5A:0O ?>70 8 ?>E>4:0 3 E@><>B0 =0 ;52CN =>3C, AB5??06 
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AB>?K. "1KG=>3> ?8B0=8O. �>6=K5 ?>:@>2K >1KG=>9 >:@0A:8, ACE85. �� = 

120/90 <<.@B.AB. PS = 70 C40@>2 2 <8=., @8B<8G=K9. #> >@30=0< 8 A8AB5<0< 3 

157 >A>15==>AB59. !52@>;>38G5A:89 AB0BCA: %>7=0=85 OA=>5. %;01>ABL BK;L-

=>3> A3810=8O ;52>9 AB>?K 4> 3 10;;>2. $5D;5:AK: 0E8;;>2 (S1) A;520 A=8-

65=.  KH5G=K9 B>=CA 157 G5B:>9 @07=8FK AB>@>=. (C=:F88 B07>2KE >@30=>2 

:>=B@>;8@C5B. %=865=85 1>;52>9 GC2AB28B5;L=>AB8 A;520 ?> :>@5H:C L5. 

�K=C645==>5 ?>;>65=85 2 ?>OA=8G=>< >B45;5 ?>72>=>G=8:0, =0?@O65=85 8 

A?07< ?0@025@B51@0;L=KE <KHF. � ?>;>65=88 AB>O A:>;8>B8G5A:0O CAB0=>2-

:0 BC;>28I0 A C3;><, >B:@KBK< 2;52>. %8<?B>< �0A530 A C3;0 30*. 

#>:070B5;8 H:0; 8 >?@>A=8:>2: ��, - 8 10;;>2, >?@>A=8: "A25AB@8 - 

48 10;;>2, Pain Detect - 19 10;;>2, HADS A - 8 10;;>2, D - 7 10;;>2, PCS - 25 

10;;>2. 

#@>2>48<>5 ;5G5=85: :C@A 2KA>:>8=B5=A82=>9 <03=8B=>9 AB8<C;OF88 

?> ?@>3@0<<5 =59@>?0B8G5A:>9 1>;8; 8=48284C0;L=K5 70=OB8O ;5G51=>9 

38<=0AB8:>9 A 8=AB@C:B>@>< �(�; @CG=>3> <0AA060 ;52>9 =86=59 :>=5G=>-

AB8; <548:0<5=B>7=>: ?@>4>;65=0 B5@0?8O, ?@54?8A0==0O =52@>;>3><. 

� @57C;LB0B5 2>AAB0=>28B5;L=>3> ;5G5=8O >B<5G5=0 ?>;>68B5;L=0O 48-

=0<8:0 2 2845: 1>;52>9 A8=4@>< ?> ��, @53@5AA8@>20; 1 10;;0 2 =86=59 

G0AB8 A?8=K 8 3 10;;0 2 =86=59 :>=5G=>AB8, , Pain Detect - 9 10;;>2, ?>2KA8-

;0AL A8;0 2 <KHF0E ;52>9 =86=59 :>=5G=>AB8 4> 4 10;;>2, C;CGH8;AO AB5-

@5>B8? ?>E>4:8, @0AH8@8;AO 42830B5;L=K9 @568< (>?@>A=8: "A25AB@8 - 11 

10;;>2), ?@>O2;5=8O @048:C;>?0B88 2 ;52>9 =>35 =5?>AB>O==K5, =>AOB D>=>-

2K9 E0@0:B5@. #> H:0;0< =59@>?A8E>;>38G5A:>3> A:@8=8=30 B0:65 >B<5G5=0 

?>;>68B5;L=0O 48=0<8:0. +5@57 3 =545;8 ?>A;5 2K?8A:8 ?0F85=B:0 2KH;0 =0 

?@56=55 <5AB> @01>BK. #@>2545==>5 2>AAB0=>28B5;L=>3> ;5G5=8O >B@078;>AL 

=0 2A5E 8AA;54C5<KE ?>:070B5;OE & % 8 - �, >B<5G5=> C;CGH5=85 :0: 

=04A53<5=B0@=>< C@>2=5 42830B5;L=>3> B@0:B0 (& %), B0: 8 :>@5H:>2KE ?>-

:070B5;OE ?@>2545=8O  " ?> 42830B5;L=K< 8 GC2AB28B5;L=K< 2>;>:=0<. 

!0 0<1C;0B>@=>< MB0?5 ?@>4>;65=K 70=OB8O ;5G51=>9 38<=0AB8:>9, 

A50=AK <0AA060. +5@57 2 <5AOF0 A8;0 2 <KHF0E ;52>9 =86=59 :>=5G=>AB8 



90 

 

2>AAB0=>28;0AL 4> 5 10;;>2, ��, 2 10;;0. #0F85=B:0 A>E@0=8;0 ?@56=NN 

@01>BC, A?@02;O5BAO A 1KB>2K<8 8 ?@>D5AA8>=0;L=K<8 =03@C7:0<8. #@8 

 $& G5@57 5 <5AOF52 3 A0=>35=57 8 ;878@>20=85 A5:25AB@0, 40==KE 70 :><-

?@5AA8N =52@0;L=KE AB@C:BC@ =5 2KO2;5=>. � 8B>35 ?0F85=B0 871560;0 E8-

@C@38G5A:>3> MB0?0 ;5G5=8O, ?>AB5?5==> @53@5AA8@>20; =52@>;>38G5A:89 45-

D8F8B, 0 G5@57 3 =545;8 ?>A;5 :C@A0 2>AAB0=>28B5;L=>3> ;5G5=8O ?0F85=B:0 

2KH;0 =0 ?@56=55 <5AB> @01>BK. 

&0:8< >1@07><, <>6=> ?@54?>;>68BL, GB> =0;8G85 8=B5=A82=>9 1>;8 

>3@0=8G8205B ?@8<5=5=85 A@54AB2 8 <5B>4>2 2>AAB0=>28B5;L=>3> ;5G5=8O. 

%>>B25BAB25==>, A=865=85 8=B5=A82=>AB8 1>;8 O2;O5BAO ?5@2>>G5@54=K< 

<5@>?@8OB85<, 4>AB865=85 :>B>@>3> ?>2KH05B DC=:F8>=0;L=K5 2>7<>6=>-

AB8 ?0F85=B0 8 @0AH8@O5B :@C3 ?@8<5=O5<KE B5E=>;>389 2>AAB0=>28B5;L=>9 

<548F8=K. 

%>>B25BAB25==>, <5B>48:0 B@0=A:@0=80;L=>9 2KA>:>8=B5=A82=>9 <03-

=8B=>9 AB8<C;OF88 2 @0<:0E 2>AAB0=>28B5;L=>3> ;5G5=8O C ?0F85=B:8 A 

=59@>?0B8G5A:8< 1>;52K< A8=4@><>< ?>:070;0 A2>N 7=0G8<>ABL 2 4>AB865-

=88 ?@>B82>1>;52>3> MDD5:B0, GB> ?>2KA8;> :0G5AB2> 687=8 8 DC=:F8>-

=0;L=K5 8AE>4K 2>AAB0=>28B5;L=>3> ;5G5=8O 2 F5;><. 

 

4.3 $9;G?PF4FO 6BEEF4AB6<F9?PAB7B ?9K9A<S C4J<9AFB6 E ABJ<J9C-
F<6AO@ 6<8B@ 5B?<. 

�=0;878@C5<K5 ?>:070B5;8 48=0<8:8 8=B5=A82=>AB8 1>;8 ?> ��, 8 

A8<?B><0 �0A530 4> 8 ?>A;5 :C@A0 ;5G5=8O C 1>;L=KE A =>F8F5?B82=K< 28-

4>< 1>;8 ?@54AB02;5=K =0 @8AC=:5 5. 

� >A=>2=>9 8 2 :>=B@>;L=>9 ?>43@C??0E 2KO2;5=> ACI5AB25==>5 A=8-

65=85 8=B5=A82=>AB8 1>;8 ?> H:0;5 ��, (>A=>2=0O ?>43@C??0 - 2,11±0,06 

10;;0; :>=B@>;L=0O - 4,15±0,19 10;;0), 4>AB>25@=> 1>;55 7=0G8<>5 2 >A=>2=>9 

?>43@C??5 (p <0,05). $57C;LB0BK >1CA;>2;5=K ?@O<K< ?@>B82>1>;52K< MD-

D5:B>< <5B>48:8 2KA>:>8=B5=A82=>9 <03=8B=>9 AB8<C;OF88. 
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#@8<5G0=85: * 3 4>AB>25@=>ABL (@ <0,05) @07;8G89 ?>:070B5;59 2 ?>43@C??5 4> 8 
?>A;5 ;5G5=8O (<5B>48:0 t-:@8B5@89 %BLN45=B0); ** - 4>AB>25@=>ABL (@ <0,05) @07;8G89 
?>:070B5;59 ?>A;5 ;5G5=8O >A=>2=>9 ?>43@C??K (1.3) ?> >B=>H5=8N : :>=B@>;L=>9 ?>4-
3@C??5 (2.3) ?>A;5 ;5G5=8O (:@8B5@89 '8;:>:A>=0). 
$8AC=>: 5 - �8=0<8:0 ?>:070B5;59 ��, 8 A8<?B><0 �0A530 ?>4 2;8O=85< 
;5G5=8O C ?0F85=B>2 ?>43@C?? A =>F8F5?B82=K< 284>< 1>;8, (M±m) 

 

� B01;8F5 20 ?@54AB02;5=K @57C;LB0BK 48=0<8:8 >?@>A=8:>2 PainDe-

tect 8 "A25AB@8 C ?0F85=B>2 ?>43@C?? A =>F8F5?B82=K< 284>< 1>;8. 

&01;8F0 20 - $57C;LB0BK ?>:070B5;59 PainDetect 8 >?@>A=8:0 "A25AB@8 2 ?>4-
3@C??0E 1>;L=KE A =>F8F5?B82=K< 284>< 1>;8 4> 8 ?>A;5 ;5G5=8O, (M±m) 

#>:070B5;8 #>43@C??0 1.3, 

n=32 

#>43@C??0 2.3, 

n=30 

�> ;5G5=8O #>A;5 
;5G5=8O 

�> ;5G5=8O #>A;5 
;5G5=8O 

"?@>A=8: 
PainDetect 

9,33±0,43 7,46±0,30 8,04±0,41 6,27±0,42 

"?@>A=8: ODI 33,93±1,68 16,46±1,08* ** 32,84±1,59 20,30±1,32* 

#@8<5G0=85: * 3 4>AB>25@=>ABL (@ <0,05) @07;8G89 ?>:070B5;59 2 ?>43@C??5 4> 8 
?>A;5 ;5G5=8O (<5B>48:0 t-:@8B5@89 %BLN45=B0); ** - 4>AB>25@=>ABL (@ <0,05) @07;8G89 
?>:070B5;59 ?>A;5 ;5G5=8O >A=>2=>9 ?>43@C??K (1.3) ?> >B=>H5=8N : :>=B@>;L=>9 ?>4-
3@C??5 (2.3) ?>A;5 ;5G5=8O (:@8B5@89 '8;:>:A>=0). 

 

� >158E ?>43@C??0E 2KO2;5=> 4>AB>25@=>5 C;CGH5=85 @57C;LB0B>2 ?> 

>?@>A=8:C "A25AB@8 (ODI). "4=0:>, ?@8 A>?>AB02;5=88 ?>;CG5==KE @57C;L-

7,28±0,

31

2,11±0,

06* **

7,32±0,

30

4,15±0,

19*

0

1

2

3

4

5

6

7

8

�> 
;5G5=8O

#>A;5 
;5G5=8O

�> 
;5G5=8O

#>A;5 
;5G5=8O

"A=>2=0O 
?>43@C??0, n=32

�>=B@>;L=0O 
?>43@C??0, n=30

0,17±0,0

2

0,08±0,0

1

0,19±0,0

2

0,1±0,01

0

0,02

0,04

0,06

0,08

0,1

0,12

0,14

0,16

0,18

0,2

�> 
;5G5=8O

#>A;5 
;5G5=8O

�> 
;5G5=8O

#>A;5 
;5G5=8O

"A=>2=0O 
?>43@C??0, n=32

�>=B@>;L=0O 
?>43@C??0, n=30
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B0B>2 >B<5G5=> AB0B8AB8G5A:8 7=0G8<>5 @07;8G85 8 ;CGH85 @57C;LB0BK (@ 

<0,05) 2 >A=>2=>9 ?>43@C??5 A =>F8F5?B82=K< 284>< 1>;8 (1.3). 

 

�7<5=5=85 ?>:070B5;59 10B0@58 =59@>?A8E>;>38G5A:>3> A:@8=8=30 C 

?0F85=B>2 ?>43@C?? =>F8F5?B82=>3> 2840 1>;8 =0 D>=5 ?@>2545==>3> ;5G5-

=8O >B@065=K 2 B01;8F5 21. 

&01;8F0 21 - $57C;LB0BK ?>:070B5;59 H:0; =59@>?A8E>;>38G5A:>3> A:@8=8=-
30 2 ?>43@C??0E 1>;L=KE A =>F8F5?B82=K< 284>< 1>;8 4> 8 ?>A;5 ;5G5=8O 
(M±m) 

#>:070B5;8 #>43@C??0 1.3, 

n=32 

#>43@C??0 2.3, 

n=30 

�> ;5G5=8O #>A;5 
;5G5=8O 

�> ;5G5=8O #>A;5 
;5G5=8O 

,:0;0 HADS 

45?@5AA8O 
6,11±0,36 4,05±0,22 * 6,05±0,30 4,75±0,27 

,:0;0 HADS 

B@52>30 
5,28±0,31 3,42±0,26 * 5,41±0,28 4,30±0,20 

H:0;0PCS 14,60±0,64 7,2±0,55 * ** 13,50±0,70 9,1±0,48 * 

#@8<5G0=85: * 3 4>AB>25@=>ABL (@ <0,05) @07;8G89 ?>:070B5;59 2 ?>43@C??5 4> 8 
?>A;5 ;5G5=8O (<5B>48:0 t-:@8B5@89 %BLN45=B0); ** - 4>AB>25@=>ABL (@ <0,05) @07;8G89 
A>>B25BAB2CNI8E ?>:070B5;59 >A=>2=>9 ?>43@C??K (1.3) ?> >B=>H5=8N : :>=B@>;L=>9 
?>43@C??5 (2.3) (:@8B5@89 '8;:>:A>=0). 

 

#> H:0;5 :0B0AB@>D870F88 1>;8 (PCS) >B<5G5=> 4>AB>25@=>5 C;CGH5-

=85 @57C;LB0B>2 :0: 2 >A=>2=>9 (7,20±0,55 10;;>2), B0: 8 2 :>=B@>;L=>9 

(9,10±0,48 10;;>2) ?>43@C??0E. #@8 A@02=5=88 ?>;CG5==KE @57C;LB0B>2 <56-

4C ?>43@C??0<8 2KO2;5=0 7=0G8<0O 48=0<8:0 (@ <0,05) 2 >A=>2=>9 ?>43@C?-

?5. &0:65 >B<5G5=> C;CGH5=85 ?>:070B5;59 ?> H:0;5 HADS, GB> ?> 2A59 28-

48<>AB8 A2O70=> :0: A ?@>B82>1>;52K< MDD5:B>< <5B>48:8, B0: 8 >?>A@54>-

20==> ?@>O2;ONI8<8AO 0=B845?@5AA82=K< 8 ?@>B82>B@52>6=K< 55 459AB28-

O<8. 

�0==K9 0A?5:B A;54C5B ?@8=8<0BL 2> 2=8<0=85, A CG5B>< B>3>, GB> ?0-

F85=BK A =>F8F5?B82=K< 284>< 1>;8 ?@54@0A?>;>65=K : D>@<8@>20=8N 

48ADC=:F8>=0;L=>3> :><?>=5=B0. "4=0:> ?@8 @0AA<>B@5=88 8 A>?>AB02;5-
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=88 @57C;LB0B>2 ;5G5=8O A ?>43@C??>9 :>=B@>;O AB0B8AB8G5A:8 7=0G8<KE >B-

;8G89 =5 ?@>A;56820;>AL (@ >0,05), GB> B@51C5B 40;L=59H53> 0=0;870 40==>-

3> 2>?@>A0. 

 

�8=0<8:0 ?>:070B5;59 4803=>AB8G5A:>9 B@0=A:@0=80;L=>9 <03=8B=>9 

AB8<C;OF88 C ?0F85=B>2 A 40==K< ?0B>35=5B8G5A:8< 284>< 1>;8 >B@065=0 2 

B01;8F5 22. 

&01;8F0 22 - #>:070B5;8 & %/&C % C ?0F85=B>2 A =>F8F5?B82=K< 284>< 
1>;8 4> 8 ?>A;5 ;5G5=8O, (M±m) 

#>:070B5;8 #>43@C??0 1.3, 

n=32 

#>43@C??0 2.3, 

n=30 

�> ;5G5-
=8O 

#>A;5 
;5G5=8O 

�> ;5G5-
=8O 

#>A;5 
;5G5=8O 

�@5<O F5=B@0;L=>3> 
<>B>@=>3> ?@>2545-
=8O, <A 

16,05±0,65 15,80±0,82 15,80±0,54 15,45±0,74 

;0B5=B=>ABL :>@:>20O, 
<A 30,05±1,15 29,60±0,90 29,20±0,98 29,15±1,32 

;0B5=B=>ABL ;N<10;L-
=0O, <A 13,95±0,50 13,54±0,46 14,15±0,55 13,70±0,58 

�<?;8BC40 :>@:>20O, 
<� 

1,26±0,10 1,28±0,08 1,30±0,09 1,34±0,12 

�<?;8BC40 ;N<10;L-
=0O, <� 

1,02±0,08 1,12±0,07 0,98±0,12 1,02±0,06 

 

%B0B8AB8G5A:8 7=0G8<KE >B:;>=5=89 :0: 2=CB@8 ?>43@C??, B0: 8 2 

A@02=5=88 <564C ?>43@C??0<8 ?>:070B5;59 4803=>AB8G5A:>9 & % 2KO2;5=> 

=5 1K;>. 

 

�;8=8G5A:89 ?@8<5@ №3 

#0F85=B:0 �. 58 ;5B. 

�803=>7: �535=5@0B82=>-48AB@>D8G5A:>5 ?>@065=85 ?>OA=8G=>3> >B-

45;0 ?>72>=>G=8:0 2 2845 A?>=48;>0@B@>70, A?>=48;570, 3@K6 8 ?@>B@C789 

<56?>72>=:>2KE 48A:>2. )@>=8G5A:89 ACAB02=>-<KH5G=K9 1>;52>9 A8=-

4@><. %>?CBAB2CNI89: �8?5@B>=8G5A:0O 1>;57=L 2AB, IIAB, @8A: 3. 
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#@8 ?>ABC?;5=88 60;>1K: =0 2K@065==K5 BO=CI85 1>;8 4> 7 10;;>2 

?> ��, 2 ?>OA=8G=>< >B45;5 ?>72>=>G=8:0, =>AOI85 AB0@B>2K9 E0@0:B5@, 

CA8;820NI85AO ?@8 ?>;>65=88 AB>O 8 ?@8 =03@C7:0E, 4>;3>< ?>;>65=88 A8-

4O, ?@>2>F8@CNBAO @073810=85<; 8@@0480F8O 2 O3>48G=K5 >1;0AB8, 2 ?@02CN 

=>3C ?> 704=51>:>2>9 ?>25@E=>AB8 154@0 4> :>;5=0; =0@CH5=8O A=0 87-70 1>-

;59 (4;8B5;L=>5 70AK?0=85, G0ABK5 ?@>1C645=8O 2 B5G5=85 =>G8 87-70 1>;8), 

=0@CH5=85 ?>E>4:8, B@52>30 87-70 B>3>, GB> ?5@5AB0;0 A?@02;OBLAO A @01>G59 

=03@C7:>9. +C2AB2> 48A:><D>@B0 8 BO65AB8 2 M?830AB@88, ?5@8>48G5A:8 B>H-

=>B0 8 876>30. 

�AB>@8O 701>;520=8O: 1>;8 2 A?8=5 15A?>:>OB <=>3> ;5B. +0ABK5 

>1>AB@5=8O =0 D>=5 =03@C7>:. �@@0480F8O 1>;8 2 ?@02CN =>3C ?>O28;0AL ;5-

B>< 20203. �5G8;0AL 0<1C;0B>@=> (!#�%, <8>@5;0:A0=BK, 28B 3@C??K �, 

M;5:B@>D>@57 A 384@>:>@B87>=><, <0AA06) 3 A =5?>;=K< 8 :@0B:>A@>G=K< 

MDD5:B><. �;8B5;L=>5 2@5<O ?@8=8<05B 81C?@>D5= (40031200 <3/ACB). 

!0AB>OI55 >1>AB@5=85 A A5=BO1@O 20203, :>340 ?>A;5 @01>BK 2 >3>@>45 2>7-

=8:;8 2KH5C:070==K5 60;>1K, ;5G5=85 0<1C;0B>@=> - 157 MDD5:B0. 

 $& ?>OA=8G=>3> >B45;0 ?>72>=>G=8:0 >B 11.11.20203:  $-:0@B8=0 

>AB5>E>=4@>70, A?>=48;570, A?>=48;>0@B@>70. #@>B@C788 8 3@K68 157 3@C1>9 

=52@0;L=>9 :><?@5AA88. 

"1J5:B82=K9 AB0BCA: A>AB>O=85 C4>2;5B2>@8B5;L=>5. #>;>65=85 2K-

=C645==>5, 0=B0;38G5A:0O ?>70 8 ?>E>4:0. "1KG=>3> ?8B0=8O. �>6=K5 ?>-

:@>2K >1KG=>9 >:@0A:8, ACE85. �� = 120 / 80 <<.@B.AB. PS = 78 C40@>2 2 <8=., 

@8B<8G=K9. #> >@30=0< 8 A8AB5<0< 157 3@C1KE >B:;>=5=89. !59@>>@B>?548-

G5A:89 AB0BCA: %>7=0=85 OA=>5. #0@57>2 8 @0AAB@>9AB2 GC2AB28B5;L=>AB8 =5 

2KO2;5=>. %CE>68;L=K5 @5D;5:AK 157 G5B:>9 @07=8FK AB>@>=. (C=:F88 B0-

7>2KE >@30=>2 :>=B@>;8@C5B. �5@B51@0;L=K9 A8=4@><: 2K=C645==>5 ?>;>-

65=85 2 ?>OA=8G=>< >B45;5 ?>72>=>G=8:0, 0=B0;38G5A:89 A:>;8>7 2 ?>OA-

=8G=>< >B45;5 ?>72>=>G=8:0 A C3;><, >B:@KBK< 2?@02>, =0?@O65=85 8 A?07< 

?0@025@B51@0;L=KE <KHF 2 ?>OA=8G=>< >B45;5 ?>72>=>G=8:0 8 1>;L ?@8 

?0;L?0F88 2 ?0@025B@51@0;L=KE B>G:0E =0 C@>2=5 L3-L5, 42865=8O 2 ?>OA-
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=8G=>< >B45;5 ?>72>=>G=8:0 1>;57=5==K, >3@0=8G5=K, A3;065==>ABL ?>OA-

=8G=>3> ;>@4>70. %8<?B><K =0BO65=8O >B@8F0B5;L=K5. &5AB #0B@8:0 ?>;>-

68B5;L=K9 A?@020. 

#>:070B5;8 H:0; 8 >?@>A=8:>2: ��, 7 10;;>2, >?@>A=8: "A25AB@8 38 

10;;>2, Pain Detect 9 10;;>2, HADS A - 7 10;;>2, D - 5 10;;>2, PCS - 18 10;-

;>2. 

#@>2>48<>5 ;5G5=85: :C@A 2KA>:>8=B5=A82=>9 <03=8B=0O AB8<C;OF8O 

?> ?@>3@0<<5 <8>D0AF80;L=>3> 1>;52>3> A8=4@><0; ;5G51=0O 38<=0AB8:0 

8=48284C0;L=> A 8=AB@C:B>@>< �(�; <0AA06 A?8=K; ?@>2545=> (� B5AB8@>-

20=85. ?> @57C;LB0B0< - ?5@A>=8D8F8@>20==K9 ?>41>@ !#�#-B5@0?88 A 70-

<5=>9 ?@5?0@0B0 81C?@>D5= =0 =0?@>:A5=; <548:0<5=B>7=>: B5@0?8O, ?@54-

?8A0==0O =52@>;>3>< @0=55. 

� A2O78 A 4;8B5;L=K< 8 A8AB5<0B8G5A:8< ?@85<>< !#�#, =0;8G85< 

48A?5?A8G5A:8E 60;>1 A> AB>@>=K ��&, ?>2KH5=85< 18;8@C18=0 8 B@0=-

A0<8=07 ?> ;01>@0B>@=K< 0=0;870<, :>=AC;LB8@>20=0 <548F8=A:8< 35=5B8-

:><: ?@>2545=> (� B5AB8@>20=85 - ?@8 0=0;875 35=>B8?8@>20=8O ?> 87>D>@-

<0< CYP2C9*2 8 CYP2C9*3 ?0F85=B >:070;AO 35B5@>783>B=K<, (@8A:8 @0728-

B8O !#�#-30AB@>?0B89), ?@8 35=>B8?8@>20=88 =0 UGT1A1, 2KO2;5= 35B5@>-

783>B=K9 35=>B8?, GB> E0@0:B5@87C5BAO 2KA>:8<8 @8A:0<8 @0728B8O A8=4@>-

<0 �8;L15@0. #> @57C;LB0B0< 35=>B8?8@>20=8O ?@>2545=0 :>@@5:F8O A 70<5-

=>9 ?@5?0@0B0 =0 =0?@>:A5=. 

� @57C;LB0B5 2>AAB0=>28B5;L=>3> ;5G5=8O >B<5G5=0 ?>;>68B5;L=0O 48-

=0<8:0: ?0F85=B 040?B8@>20= : ?>2A54=52=K< =03@C7:0<, @0AH8@8;AO 42830-

B5;L=K9 @568< (>?@>A=8: "A25AB@8 A=878;AO A 38 4> 16 10;;>2), =>@<0;87>-

20;AO A>= 8 D>= =0AB@>5=8O (A=865=85 ?>:070B5;59 ?> H:0;5 HADS 8 PCS), 

=0 D>=5 ;5G5=8O >B<5G5= @53@5AA 2K@065==>AB8 1>;52>3> A8=4@><0 ?> ��, 

4> 2 10;;>2. 

%>>B25BAB25==> <>6=> A45;0BL 2K2>4, GB> :C@A 2>AAB0=>28B5;L=>3> 

;5G5=8O A ?@8<5=5=85< <5B>48:8 2KA>:>8=B5=A82=>9 <03=8B=>9 AB8<C;O-

F88 ?>:070; A2>N MDD5:B82=>ABL 4;O @53@5AA0 1>;52>3> A8=4@><0, 0 =0 D>=5 
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?@>2545==>3> (� >1A;54>20=8O 8 A<5=K ?@5?0@0B0 C40;>AL A=878BL !#$, ?>-

2KA8BL :0G5AB2> D0@<0:>;>38G5A:>9 ?>445@6:8. �A5 MB> >15A?5G8;> 4>AB8-

65=85 ?>;>68B5;L=KE @57C;LB0B>2 ;5G5=8O. 

 

�;8=8G5A:CN MDD5:B82=>AB8 ?@>2545==>3> ;5G5=8O >F5=820;8 :><-

?;5:A=>, CG8BK20O 48=0<8:C :;8=8:>-DC=:F8>=0;L=KE, 8=AB@C<5=B0;L=KE 

40==KE (4803=>AB8G5A:0O & % 8 - �) 8 48=0<8:C ?>:070B5;59 H:0; 8 

>?@>A=8:>2. �0==K9 0=0;87 ?>:070;, GB> ?0F85=BK >A=>2=>9 3@C??K, ?>;C-

G02H85 2 :><?;5:A=>< ;5G5=88 ?@>F54C@K & % 45<>=AB@8@>20;8 ;CGH85 

?>:070B5;8 8 AC<<0@=0O G0AB>B0 7=0G8B5;L=>3> C;CGH5=8O 8 C;CGH5=8O A>-

AB028;0 63,9% 2 B> 2@5<O, :0: C ?0F85=B>2 :>=B@>;L=>9 3@C??K MB> 7=0G5=85 

A>AB028;> 40,6% (p <0,05) (@8AC=>: 6). 

 

$8AC=>: 6 3 �;8=8G5A:0O MDD5:B82=>ABL ?@>2545==>3> ;5G5=8O 2 3@C??0E 
?0F85=B>2 (%). 

 

�=0;878@CO :><?;5:A=CN :;8=8G5A:CN MDD5:B82=>ABL ?> ?>43@C?-

?0< >A=>2=>9 3@C?? (@8AC=>: 7), >B<5G05BAO, GB> 7=0G8B5;L=>5 C;CGH5=85 

4>AB>25@=> G0I5 1K;> C ?0F85=B>2 A =59@>?0B8G5A:8< 284>< 1>;8, G5< 2 

4@C38E ?>43@C??0E (p <0,05). � B> 65 2@5<O, AC<<0@=0O G0AB>B0 4>AB865=8O 

7=0G8B5;L=>3> C;CGH5=8O 8 C;CGH5=8O :0: C ?0F85=B>2 A =59@>?0B8G5A:8< 
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284>< 1>;8 (69,2%), B0: 8 A 48ADC=:F8>=0;L=K< 284>< (63,7%) 1K;0 4>AB>-

25@=> 2KH5, G5< 2 ?>43@C??5 A =>F8F5?B82=K< 284>< 1>;8 3 54,7% (p 

<0,05). 

 

$8AC=>: 7 3 �;8=8G5A:0O MDD5:B82=>ABL ?@>2545==>3> ;5G5=8O 2 ?>43@C??0E 
>A=>2=>9 3@C??K ?0F85=B>2 (%). 
 

&0:8< >1@07><, ?@54AB02;5==K5 40==K5 45<>=AB@8@CNB 2>7<>6=>ABL 

48DD5@5=F8@>20==>3> ?@8<5=5=8O 2KA>:>8=B5=A82=>9 <03=8B=>9 AB8<C;O-

F88 2 :0G5AB25 MDD5:B82=>9 A>AB02;ONI59 2>AAB0=>28B5;L=>3> ;5G5=8O 

8<5NI8EAO :;8=8:>-DC=:F8>=0;L=KE =0@CH5=89. #@8 MB>< =081>;55 7=0-

G8<K9 ?>;>68B5;L=K9 MDD5:B >:07K205B ?0B>35=5B8G5A:8 >1>A=>20==>5 8 

8=48284C0;L=> ?>4>1@0==>5 2>AAB0=>28B5;L=>5 ;5G5=85, CG8BK20NI55 ?0B>-

35=5B8G5A:89 284 1>;8. &0:, C ?0F85=B>2 A =59@>?0B8G5A:8< 8 48ADC=:F8>-

=0;L=K< 2840<8 40==0O <5B>48:0 <>65B 1KBL ?@8<5=5=0 :0: 20@80=B ;5G5-

=8O ?5@2>9 ;8=88, C ?0F85=B>2 A =>F8F5?B82=K< 284>< 1>;8 <5B>48:0 2K-

A>:>8=B5=A82=>9 B@0=A:@0=80;L=>9 <03=8B=>9 AB8<C;OF88 <>65B @0AA<0B-

@820BLAO :0: >4=0 87 B5E=>;>389 :><?;5:A=>3> 2>AAB0=>28B5;L=>3> ;5G5=8O. 

%;54C5B CG8BK20BL, GB> 4;O :064>3> ?0B>35=5B8G5A:>3> 2840 1>;8 E0-

@0:B5@=K A2>8 4803=>AB8G5A:85 <0@:5@K. %>>B25BAB25==>, :@><5 @53@5AA0 

2K@065==>AB8 8=B5=A82=>AB8 1>;8 70 AG5B ?@8<5=5=8O B@0=A:@0=80;L=>9 
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<03=8B=>9 AB8<C;OF88, B0@35B=>5 ?@8<5=5=85 40==>9 <5B>48:8 ?>;>68-

B5;L=> 2;8O5B =0 48=0<8:C 40==KE 4803=>AB8G5A:8E <0@:5@>2. % CG5B>< 87-

;>65==>3> 2KH5, 2KA>:>8=B5=A82=CN B@0=A:@0=80;L=CN <03=8B=CN AB8<C-

;OF8N F5;5A>>1@07=> 2:;NG0BL 2 :><?;5:A=CN 2>AAB0=>28B5;L=CN B5@0?8N 

?@8 ;5G5=88 ?0F85=B>2 A E@>=8G5A:>9 1>;LN 2 A?8=5. 
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����� 5. "�%'���!�� $��'�0&�&"� 

*5;LN =0AB>OI53> 8AA;54>20=8O O2;O;>AL ?>2KH5=85 MDD5:B82=>AB8 

2>AAB0=>28B5;L=>3> ;5G5=8O ?0F85=B>2 A E@>=8G5A:>9 1>;LN 2 A?8=5 A ?>-

<>ILN 22545=8O 2 ;5G51=K9 :><?;5:A <5B>48:8 2KA>:>8=B5=A82=>9 <03-

=8B=>9 AB8<C;OF88. 

#@>2>48;AO 0=0;87 8 >F5=:0 2;8O=8O B0:8E ?0@0<5B@>2, :0:: 

 'B>G=5=85 :;8=8G5A:8E 0A?5:B>2 B8?>2 8 284>2 1>;8 2 A?8=5, 2;8ON-

I8E =0 2K1>@ ?@8<5=O5<>9 <5B>48:8 2KA>:>8=B5=A82=>9 <03=8B=>9 AB8<C-

;OF88; 

 �KO2;5=85 >A=>2=KE ?0@0<5B@>2 457040?B0F8>==KE ?@>O2;5=89 E@>-

=8G5A:>9 1>;8 2 A?8=5, :>B>@K5 <>3CB 1KBL ?@8<5=5=K 4;O >F5=:8 MDD5:-

B82=>AB8 <5B>48:8 2KA>:>8=B5=A82=>9 <03=8B=>9 AB8<C;OF88; 

 "?@545;5=85 >A=>2=KE :@8B5@852 8A?>;L7>20=8O 2KA>:>8=B5=A82=>9 

<03=8B=>9 AB8<C;OF88 C ?0F85=B>2 A E@>=8G5A:>9 1>;LN 2 A?8=5; 

  5AB> 8 48DD5@5=F80;L=>-4803=>AB8G5A:85 0A?5:BK ?@8<5=5=8O - � 

8 D0@<0:>35=5B8G5A:>3> B5AB8@>20=8O 2 :><?;5:A=>< 2>AAB0=>28B5;L=>< 

;5G5=88 40==KE ?0F85=B>2; 

 �8DD5@5=F8@>20=85 ?>:070=89 2K1>@0 ?0@0<5B@>2 <5B>48:8 2KA>:>-

8=B5=A82=>9 <03=8B=>9 AB8<C;OF88 C ?0F85=B>2 A E@>=8G5A:>9 1>;LN 2 

A?8=5 2 @0<:0E 2>AAB0=>28B5;L=>3> ;5G5=8O; 

$57C;LB0BK 0;3>@8B<8@>20==>3> ?@8<5=5=8O 2KA>:>8=B5=A82=>9 <03-

=8B=>9 AB8<C;OF88 C 40==>9 :0B53>@88 1>;L=KE ?>72>;8;8 1>;55 45B0;L=> 

>F5=8BL 2:;04 87CG05<KE D0:B>@>2 2 E@>=870F8N 1>;8. � A2O78 A MB8<, 

<C;LB8D0:B>@=K9 ?>4E>4, 8A?>;L7C5<K9 2 @01>B5 A MB8<8 ?0F85=B0<8, :>340 

?5@54 ?@>2545=85< ;5G5=8O 2KO2;O5BAO ?@520;8@CNI89 ?0B>35=5B8G5A:89 

284 1>;8 8 2 A>2>:C?=>AB8 A ?>;CG5==K<8 40==K<8 2KAB@08205BAO ?@8<5=5-

=85 4>?>;=8B5;L=KE <5B>4>2 >1A;54>20=8O 8 A0<>9 <5B>48:8 2KA>:>8=B5=-

A82=>9 <03=8B=>9 AB8<C;OF88, O2;O5BAO 1>;55 >?B8<0;L=K< 2 2>AAB0=>28-

B5;L=>< ;5G5=88, G5< >F5=:0 E@>=8G5A:>9 1>;8 B>;L:> A B>G:8 7@5=8O 402=>-
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AB8 ?@>F5AA0 8 ?@8<5=5=8O AB0=40@B=KE ?@>B>:>;>2 ;5G5=8O. �:;NG5=85 

40==KE ?>4E>4>2 8 8A?>;L7>20=85 :;NG52KE ?0@0<5B@>2, ?>;CG5==KE A 8E 

?><>ILN, 2 40;L=59H8E @07@01>B:0E ?>72>;8B ?>2KA8BL MDD5:B82=>ABL ;5-

G5=8O 8 C;CGH8BL ?@>3=>78@>20=85 @57C;LB0B>2 2>AAB0=>28B5;L=>3> ;5G5=8O. 

�>;8G5AB2> ?0F85=B>2 A E@>=8G5A:>9 1>;LN 2 A?8=5 =5C:;>==> @0AB5B, 

MB> <>65B 1KBL A2O70=> A C@10=870F859, 2A5 2>7@0AB0NI8< B5<?>< 687=8 2 

<530?>;8A0E, 38?>48=0<859, @0A?@>AB@0=5==>ABLN :><>@184=KE 8 ?A8-

E>M<>F8>=0;L=KE @0AAB@>9AB2, AB@5AA>2K<8 A8BC0F8O<8. %2>52@5<5==0O 48-

03=>AB8:0 8 @0F8>=0;L=0O :>@@5:F8O ?A8E>M<>F8>=0;L=KE A>AB>O=89, A@548 

?0F85=B>2 A E@>=8G5A:>9 1>;LN, O2;O5BAO 0:BC0;L=>9 7040G59, 70A;C6820N-

I59 2=8<0=8O. �:;NG5=85 2KA>:>8=B5=A82=>9 <03=8B=>9 AB8<C;OF88 2 

:><?;5:A 2>AAB0=>28B5;L=>3> ;5G5=8O ?0F85=B>2 A E@>=8G5A:>9 1>;LN 8 

48DD5@5=F8@>20==>5 55 ?@8<5=5=85 A?>A>1=> ?>2KA8BL MDD5:B82=>ABL B5-

@0?88 8 <>65B @0AA<0B@820BLAO :0: C=8D8F8@>20==K9 20@80=B ;5G5=8O. 

�>;L 2 A?8=5 E@>=8G5A:>3> B5G5=8O H8@>:> @0A?@>AB@0=5=0. �<5NBAO 

@07;8G8O <564C ?@5>1;040NI8<8 ?0B>35=5B8G5A:8<8 2840<8 1>;8 C <C6G8= 

8 65=I8= 8 8E 2>7@0AB=K<8 ?5@8>40<8 (p <0,05). #> =0H8< 40==K< >A=>2-

=>9 @>AB G0AB>BK 2AB@5G05<>AB8 E@>=8G5A:>9 1>;8 A@548 65=A:>3> =0A5;5-

=8O 2KO2;5= 2 A@54=5< 2>7@0AB5 8 ?@8<5@=> @02=>5 A>E@0=5=85 :>;8G5AB20 

1>;L=KE 2 ?>68;>9 2>7@0AB=>9 3@C??5, ?@5>1;040NI8<8 ?0B>35=5B8G5A:8<8 

2840<8 O2;ONBAO =>F8F5?B82=K9 8 48ADC=:F8>=0;L=K9 8 E0@0:B5@5= 4;8-

B5;L=K9 0=0<=57 1>;57=8. ' <C6G8= >B<5G05BAO B5=45=F8O : 1>;55 <>;>4><C 

2>7@0ABC A ?>A;54CNI8< A=865=85< :>;8G5AB20 1>;L=KE AB0@H53> ?>:>;5-

=8O, 4><8=8@CNI8< O2;O5BAO =59@>?0B8G5A:89 284 1>;8 A =5?@>4>;68B5;L-

=K< 0=0<=57>< 4> ?>;C3>40. -B> 4>?>;=O5B 8AA;54>20=8O 4@C38E 02B>@>2 ?> 

?>;>2>7@0AB=K< >B;8G8O< E@>=8G5A:>9 1>;8 2 A?8=5 [17, 115]. 

�803=>AB8G5A:0O & % 8A?>;L7C5BAO 4;O 2KO2;5=8O ?>@065=8O 8 708=-

B5@5A>20==>AB8 42830B5;L=>3> B@0:B0 :0: 2 F5=B@0;L=KE >B45;0E, B0: 8 =0 

A53<5=B0@=>< C@>2=5, GB> 8<55B 2KA>:89 C@>25=L 4>:070B5;L=>AB8 [111, 156], 

B0:65 >=0 8<55B A2>8 :>A25==K5 ?@87=0:8 ?@8 48ADC=:F8>=0;L=>< 2845 1>-
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;8 8 8A?>;L7>20=85 40==>9 <>40;L=>AB8 0:BC0;L=> ?@8 :><?;5:A=>< ?@8<5-

=5=88 (p <0,05). 

%B8<C;OF8>==0O - �, :0: 4>?>;=8B5;L=0O <5B>48:0 8AA;54>20=8O, 

O2;O5BAO 2KA>:>8=D>@<0B82=K< 8 ?>;57=K< 8=AB@C<5=B>< ?> =5A:>;L:8< 

?@8G8=0<. -B> 2KA>:>GC2AB28B5;L=K9 <5B>4 2 @0<:0E 48DD5@5=F80;L=>9 

4803=>AB8:8 48A:>35==>9 @048:C;>?0B88 >B 4@C38E :><>@184=KE A>AB>O=89. 

"=0 O2;O5BAO 1>;55 @0A?@>AB@0=5==K< 8=AB@C<5=B>< 4;O 8AA;54>20=8O ?5-

@8D5@8G5A:>3> 725=0 =5@2=>9 A8AB5<K, 2 A@02=5=88 A 4803=>AB8G5A:>9 & %. 

!54>AB0B:>< O2;O5BAO 55 =87:0O A?5F8D8G=>ABL. "4=0:> - � O2;O5BAO <5B>-

4>< ?>4B25@645=8O, 0 =5 8A:;NG5=8O @048:C;>?0B88 [74, 80, 102, 106], A>>B-

25BAB25==> 4;O >1>A=>20=8O 8 2KO2;5=8O :;8=8G5A:8E <0@:5@>2 AB@040=8O 

=5@2=>9 B:0=8 (25@8D8:0F88 =0@CH5=8O DC=:F88 ?@>2545=8O 8<?C;LA0) 8 

>?@545;5=8O :;NG52KE ?0@0<5B@>2 48=0<8G5A:>3> :>=B@>;O - � O2;O5BAO 

8=AB@C<5=B>2 2K1>@0 (p <0,05). 

�8=0<8:0 87<5=5=89 =59@>D878>;>38G5A:8E @57C;LB0B>2 70G0ABCN 

>?5@5605B :;8=8G5A:CN :0@B8=C [25, 57]. 

�KA>:>8=B5=A82=0O <03=8B=0O AB8<C;OF8O (& %) =0E>48B A2>5 ?@8-

<5=5=85 2 ;5G5=88 @07=KE 284>2 1>;8 [6, 16]. "=0 <>65B ?@8<5=OBLAO =0 ;N-

1>< MB0?5 ;5G5=8O, =5 B>;L:> :0: AB8<C;OF8>==0O <5B>48:0 4;O :>@@5:F88 

42830B5;L=KE =0@CH5=89, => B0:65 8 A ?@>B82>1>;52>9 F5;LN, :@><5 B>3>, 

<5B>48:0 & % =0E>48B A2>5 ?@8<5=5=85 2 ;5G5=88 0DD5:B82=KE :><?>=5=-

B>2 E@>=8G5A:>3> 1>;52>3> A8=4@><0 (45?@5AA8O 8 B@52>30). 

%;54>20B5;L=>, 8A?>;L7>20=85 2 0;3>@8B<0E :><?;5:A=>9 4803=>AB8:8 

8 2>AAB0=>28B5;L=>3> ;5G5=8O B5E=>;>389 & % 8 - � >?@0240==> 8 >1>A-

=>20==>, @57C;LB0BK 8AA;54>20=89 2;8ONB =0 2K1>@ ?@>3@0<<K <5B>48:8 

& % 2 ?@>F5AA5 2>AAB0=>28B5;L=>9 B5@0?88 1>;L=KE A E@>=8G5A:>9 1>;LN 2 

A?8=5. !0H8 @57C;LB0BK A>2?040NB 8 4>?>;=ONB 8AA;54>20=8O 4@C38E 02B>-

@>2 [30, 57]. 

#@8 >F5=:5 DC=:F88 42830B5;L=KE ?@>2>4=8:>2 A?8==>3> <>730 E0@0:-

B5@=K< @5?5@>< :><?@5AA88 :>@5H:>2 ?>OA=8G=>3> >B45;0 ?>72>=>G=8:0 ?> 
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40==K< 4803=>AB8G5A:>9 & % O2;O5BAO ?>2KH5=85 2@5<5=8 ?@>2545=8O <>-

B>@=>3> >B25B0, C4;8=5=85 ;0B5=B=>AB8 8 C:>@>G5=85 0<?;8BC4K <>B>@=>3> 

>B25B0. "?8A0==K5 ?0BB5@=K O2;ONBAO >B@065=85< A=865=8O 2>71C48<>AB8 

=52@0;L=KE AB@C:BC@ (p <0,05). 

�=0;87 87<5=5=89 - � 708=B5@5A>20==KE =52@0;L=KE AB@C:BC@ 8;;N-

AB@8@C5BAO 0:A>=0;L=>-45<85;8=878@CNI8< @8AC=:>< ?>@065=8O. �7<5=5-

=8O ?0@0<5B@>2 - � >B<5G0;8AL :0: 2 ?@>:A8<0;L=><, B0: 8 2 48AB0;L=>< 

A53<5=B5 ?5@8D5@8G5A:>3> =59@><>B>@=>3> 0??0@0B0. #@8 MB><, 2 ?@>:A8-

<0;L=>< A53<5=B5 87<5=5=8O =>A8;8 @07=>=0?@02;5==K9 E0@0:B5@. � 48-

AB0;L=KE CG0AB:0E 708=B5@5A>20==KE =52@0;L=KE AB@C:BC@ 2KO2;ONBAO 87-

<5=5=8O E0@0:B5@=K5 4;O ?5@8D5@8G5A:>9 0:A>=>?0B88. 

&0:8< >1@07><, A 4803=>AB8G5A:>9 B>G:8 7@5=8O =081>;55 8=D>@<0-

B82=K<8 ?0@0<5B@0<8 - � 4;O 0=0;870 =59@>?0B8G5A:>3> :><?>=5=B0 48A-

:>35==>9 @048:C;>?0B88 O2;ONBAO ?>:070B5;8 ?5@8D5@8G5A:>3>  ->B25B 

42830B5;L=KE 2>;>:>= 8 F-2>;= (p <0,05). 

#@8 - � 8AA;54>20=88 ?0F85=B>2 A =>F8F5?B82=>9 1>;LN 2 A?8=5 8 

48ADC=:F8>=0;L=K< 284>< 1>;8 3;>10;L=KE >B:;>=5=89 2KO2;5=> =5 1K;>, 

2 =0H5< ?@>B>:>;5 8AA;54>20=8O ?>:070B5;8 1K;8 2 ?@545;0E @5D5@5=B=KE 

7=0G5=89. "4=0:> AB>8B >B<5B8BL, GB> C ?0F85=B>2 A 4;8B5;L=K< 0=0<=57>< 

E@>=8G5A:>9 1>;8 >B<5G0;0AL B5=45=F8O : A=865=8N A:>@>AB8 ?@>2545=8O 

?> A5=A>@=K< 2>;>:=0<, :0: ?@87=0: 45<85;8=870F88, 25@>OB=>, =0 D>=5 

B>@<>7=KE 2;8O=89 ?@8 1>;52>< A8=4@><5 8 A=865=8O 2>71C48<>AB8 A53-

<5=B0@=KE A?8=0;L=KE F5=B@>2. 

� :;8=8G5A:>< 8A?>;L7>20=88 4803=>AB8G5A:>9 & % 2 @0<:0E 2>AAB0-

=>28B5;L=>9 <548F8=K C ?0F85=B>2 A 48ADC=:F8>=0;L=K< 284>< 1>;8 :>A-

25==K<8 ?@87=0:0<8 <>3CB O2;OBLAO =52K@065==>5 87<5=5=85 ?>:070B5;59 2 

?@545;0E 10% >B =>@<K 2 2845 A=865=85 0<?;8BC4K 8 ?>2KH5=85 ;0B5=B=>-

AB8 <>B>@=>3> >B25B0 :0: ?@8 A?8=0;L=>9, B0: 8 ?@8 :>@:>2>9 AB8<C;OF88. 

�0==K5 87<5=5=8O =5>1E>48<> CG8BK20BL A ?@82O7:>9 : :;8=8G5A:>9 :0@-

B8=5 8 A>2<5AB=> A 40==K<8 H:0; 8 >?@>A=8:>2, ?><>30NI8E >1J5:B82878-



103 

 

@>20BL 48ADC=:F8>=0;L=K5 ?0@0<5B@K 1>;8, GB> 1C45B O2;OBLAO ?0@0<5B@0<8 

4;O 2K1>@0 ?@>3@0<<K <5B>48:8 2KA>:>8=B5=A82=>9 <03=8B=>9 AB8<C;O-

F88. 

#>:070B5;8 & % <>3CB 8A?>;L7>20BLAO 8 :0: ?@548:B>@ >B25B0 =0 B5@0-

?8N: CAB0=>2;5=>, GB> C ?0F85=B>2, 45<>=AB@8@CNI8E ?>2KH5==CN 2>71C-

48<>ABL :>@K :0: 4>, B0: 8 2> 2@5<O ;5G5=8O, >B<5G0;AO ;CGH89 B5@0?52B8-

G5A:89 >B25B [64, 145]. 

' ?0F85=B>2 A =>F8F5?B82=K< 284>< 1>;8 4803=>AB8G5A:0O & % 8 

AB8<C;OF8>==0O - � =5 O2;ONBAO >A=>2>9 4803=>AB8:8 8 =5 8<5NB ?0B>-

3=><>=8G=K9 <0@:5@>2 (p >0,05), => >=8 <>3CB 1KBL 8A?>;L7>20=K 2 =5:>B>-

@KE A;CG0OE :0: 4>?>;=8B5;L=K9 8=AB@C<5=B 4;O 8A:;NG5=8O 8 48DD5@5=-

F80;L=>9 4803=>AB8:8 25@8D8:0F88 =0@CH5=8O DC=:F88 ?@>2545=8O 8<-

?C;LA0. 

'G8BK20O H8@>:CN @0A?@>AB@0=5==>ABL ?@8<5=5=8O !#�# ?@8 ;5G5-

=88 1>;52KE A8=4@><>2, A>740=85 MDD5:B82=KE <5@ ?@>D8;0:B8:8 !#$ O2-

;O5BAO 0:BC0;L=>9 <548:>-A>F80;L=>9 7040G59 [41, 62]. !081>;55 >1>A=>20= 

?0F85=B->@85=B8@>20==K9 ?>41>@ ?@>B82>1>;52>3> ;5G5=8O, 2:;NG0NI89 

=5 B>;L:> =07=0G5=85 !#�#, A CG5B>< :;8=8G5A:>9 A8<?B><0B8:8 ?0B>;>-

388, D0:B>@>2 @8A:0 ?0F85=B0, 53> 35=5B8G5A:8E >A>15==>AB59 8 D0@<0:>;>-

38G5A:8E A2>9AB2 :>=:@5B=KE ;5:0@AB25==KE A@54AB2, => 8 2:;NG5=85 =5-

D0@<0:>;>38G5A:8E <5B>4>2 >1571>;820=8O. (0@<0:>35=5B8G5A:>5 >1A;54>-

20=85 O2;O5BAO @0F8>=0;L=>9 B5E=>;>3859, ?>72>;ONI59 2KO28BL >A>15==>-

AB8 35=>B8?0 ?0F85=B0, :>B>@K5 >?@545;ONB 48=0<8:C <5B01>;87<0 !#�#. 

#@8 (� B5AB8@>20=88 >1>A=>20==> 8AA;54>20=85 <54;5==KE 0;;5;59 

CYP2C9*2 8 CYP2C9*3 D5@<5=B=>9 A8AB5<K F8B>E@><0 P450 8 35=0 

UGT1A1 D5@<5=B0 UGT, >B25BAB25==>3> =5 B>;L:> 70 <5B01>;87< !#�#, => 

8 70 @0728B85 A8=4@><0 �8;L15@0. � ?@54H5AB2CNI8E @01>B0E 8AA;54>20=8O 

?@>2>48;8AL A C:070==K<8 35=0<8, 1K;8 ?>;CG5=K ?>;>68B5;L=K5 @57C;LB0-

BK A=865=8O @0728B8O !#$ [21,28, 41]. �AA;54>20=85 40==KE 35=>2 @0A?@>-



104 

 

AB@0=5=> 2> <=>38E 35=5B8G5A:8E ;01>@0B>@8OE, >=> 8=D>@<0B82=>, 0 8E CG5B 

405B E>@>H85 ?>:070B5;8 A=865=8O @8A:>2 !#$ (p <0,05). 

�7>;8@>20==>5 ?@8<5=5=85< <5B>48:8 C ?0F85=B>2 A =>F8F5?B82=K< 

284>< 1>;8, B0: 65, :0: 8 ?@85< !#�# >1J5:B82=> A=8605B 8=B5=A82=>ABL 

1>;52>3> A8=4@><0. "4=0:> ?@>2545=85 :><18=8@>20==>3> ;5G5=8O A ?><>-

ILN & % 8 ?5@A>=8D8F8@>20==>3> ?>41>@0 !#�#-B5@0?88 ?> @57C;LB0B0< 

(� >1A;54>20=8O 4>AB>25@=> ;CGH5 (p <0,05) >15A?5G820NB :>=B@>;L =04 

1>;52K< A8=4@><>< ?> ��, 8 ?>2KH0NB ?>:070B5;8 :0G5AB20 687=8 ?> 

>?@>A=8:C "A25AB@8 (p <0,05). &0:65 70 AG5B ;CGH53> :>=B@>;O =04 1>;LN, 

C<5=LH5=8O :>;8G5AB20 =5>1E>48<>9 <548:0<5=B>7=>9 ?>445@6:8 8 55 8=-

48284C0;L=>3> ?>41>@0 A=860NBAO @8A:8 @0728B8O !#$. $01>B, 8AA;54CN-

I8E >?8A0==CN ?@>1;5<0B8:C C 1>;L=KE A E@>=8G5A:>9 1>;LN, =0<8 =5 

=0945=>. 

�0==K5 @57C;LB0BK <>6=> >1JOA=8BL B5<, GB> :><18=0F8O B5E=>;>389 

2>AAB0=>28B5;L=>3> ;5G5=8O 8 !#�# ?>:07K205B 1>;55 2KA>:85 ?>:070B5;8, 

8 2 40==>< A;CG05 MDD5:B <5B>48:8 & % 8 459AB285 !#�# ?>B5=F8@CNB 

>1571>;820NI55 2;8O=85 4@C3 4@C30, GB> A:07K205BAO =5 B>;L:> =0 A@>:0E 8 

8=B5=A82=>AB8 0=0;L35B8G5A:>3> 459AB28O B5@0?88, => 8 >?>A@54>20==> =0 

:0G5AB25 687=8 1>;L=KE. 

�8ADC=:F8>=0;L=K9 :><?>=5=B, C ?0F85=B>2 A E@>=8G5A:>9 1>;LN, 

D>@<8@C5BAO =5 AB>;L:> 87-70 A><0B8G5A:8E ?@8G8= 8 ?>2@5645=8O =5@2=>9 

A8AB5<K, => 2 1>;LH59 AB5?5=8 >1CA;>2;5= 487@53C;OF859 ?A8E>M<>F8>-

=0;L=KE ?5@5<5==KE, 0 B0:65 A>F80;L=K<8 45D8=8F8O<8. #@5645 2A53>, 1>-

;8 2 A?8=5 A ?@5>1;040=85< 48ADC=:F8>=0;L=>9 A>AB02;ONI59 =01;N40NB-

AO C ;8F, AB@040NI8E A:@KBK<8 8;8 <0A:8@>20==K<8 =0@CH5=8O<8 2 ?A8-

E>M<>F8>=0;L=>9 AD5@5, ?@8 :>B>@KE >A=>2=K< :;8=8G5A:8< ?@>O2;5=85< 

<>65B 1KBL E@>=8G5A:0O 1>;L [36, 115]. 

!5B 548=AB25==>3> ?0B>3=><>=8G=>3> :;8=8G5A:>3> ?@87=0:0 48A-

DC=:F8>=0;L=>3> E0@0:B5@0 1>;8 8 8E A;>6=> 2KO28BL 8=AB@C<5=B0;L=K<8 

<5B>40<8 4803=>AB8:8. �>;L 2;8O5B =0 @07;8G=K5 0A?5:BK 687=8 ?0F85=B0 8 



105 

 

87<5=O5B :0G5AB2> 53> 687=8. #>MB><C 0=0;87 :0G5AB20 687=8 O2;O5BAO 0:BC-

0;L=>9 8 =5>BJ5<;5<>9 7040G59 2545=8O ?0F85=B>2 A E@>=8G5A:>9 1>;LN [3]. 

"F5=:0 =59@>?A8E>;>38G5A:>3> AB0BCA0 O2;O5BAO 206=K< 0A?5:B>< 8AA;54>-

20=8O C ?0F85=B>2 A E@>=8G5A:>9 1>;LN 2 A?8=5 (p <0,05), 4;O >1J5:B82870-

F88 8 0=0;870 :>B>@>3> ?@8<5=8<> 8A?>;L7>20=85 4803=>AB8G5A:8E H:0; 8 

B5AB>2. 

�=0;878@CO @57C;LB0BK H:0; 8 >?@>A=8:>2 2KO2;5=>, GB> 2 ?>43@C??0E 

A 48ADC=:F8>=0;L=K< 284>< 1>;8 70:>=><5@=> ?>;CG5=K 2KA>:85 10;;K ?> 

H:0;0<, 0=0;878@CNI8< ?A8E>M<>F8>=0;L=CN AD5@C - HADS 8 PCS, B0:65 2 

MB>9 C MB8E 1>;L=KE A@54=89 10;; ?> >?@>A=8:C ODI >:070;AO <0:A8<0;L=K< 

8 A>>B25BAB2>20; 2K@065==>9 AB5?5=8 =0@CH5=8O 687=545OB5;L=>AB8 (p 

<0,05). 

#>;CG5==K5 @57C;LB0BK 4>?>;=ONB 40==K5 @0=55 ?@>2>48<KE 8AA;5-

4>20=89 ?> 87CG5=8N 2;8O=8O ?A8E>M<>F8>=0;L=KE D0:B>@>2 C 1>;L=KE A 

E@>=8G5A:>9 1>;LN [26, 112]. 

� @O45 8AA;54>20=89 45;05BAO 0:F5=B, GB> >4=8< 87 ?CB59 2>7=8:=>25-

=8O 48ADC=:F8>=0;L=KE 1>;59 O2;O5BAO D>@<8@>20=85 @5D;5:B>@=>3> 

 (�% =0 D>=5 ?A8E>M<>F8>=0;L=KE D0:B>@>2 [56, 136]. 

' ?0F85=B>2 ?>43@C?? A =>F8F5?B82=K< 284>< 1>;8 ?> ?>:070B5;O< 

>?@>A=8:0 PainDetect 2KO2;5=> <0;>25@>OB=>5 =0;8G85 =59@>?0B8G5A:>3> 

:><?>=5=B0 1>;8. ' 40==KE 1>;L=KE ?> >?@>A=8:C ODI 1K; ?>;CG5= =081>-

;55 =87:89 @57C;LB0B, GB> A>>B25BAB2>20;> C<5@5==0O AB5?5=L =0@CH5=8O 

687=545OB5;L=>AB8.  

� B> 65 2@5<O, ?@8=8<0O 2> 2=8<0=85 B>B D0:B, GB> 3@C??0 A =>F8F5?-

B82=K< 284>< 1>;8 8<5;0 AE>4=K5 ?0@0<5B@K ?> 4;8B5;L=>AB8 ?5@A8AB8@>-

20=8O 1>;8, ?>;>2>7@0AB=K< E0@0:B5@8AB8:0<, GB> 8 1>;L=K5 A 48ADC=:F8>-

=0;L=K< 284><, 0 B0:65 B5=45=F8N : @>ABC ?>:070B5;59 ?> H:0;0< HADS 8 

PCS, B> 25@>OB=>, MB> <>65B O2;OBLAO ?@54@0A?>;030NI8< D0:B>@>< : D>@-

<8@>20=8N 48ADC=:F8>=0;L=>3> :><?>=5=B0 =0 D>=5 ?A8E>0DD5:B82=KE 



106 

 

487@53C;OF89, GB> =5>1E>48<> CG8BK20BL 8 ?@>D8;0:B8@>20BL 2 ?@>F5AA5 ;5-

G5=8O. 

� 3@C??5 1>;L=KE A =59@>?0B8G5A:8< 284>< 1>;8 A@54=89 10;; ?> 

H:0;5 PainDetect >:070;AO A0<K< 2KA>:8< (p <0,05), GB> E0@0:B5@=> 4;O ?0-

F85=B>2 A 40==K< 284>< 1>;8. %@54=89 ?>:070B5;L >?@>A=8:0 "A25AB@8 B0:-

65 1K; 4>AB0B>G=> 2KA>:8< 8 A>>B25BAB2>20; 2K@065==>9 AB5?5=8 =0@CH5-

=8O 687=545OB5;L=>AB8 (44,29), >4=0:> 1K; =865, G5< 2 3@C??5 1>;L=KE A 

48ADC=:F8>=0;L=>9 1>;LN. #>:070B5;8 H:0;K HADS 8 PCS C ?0F85=B>2 

40==>9 3@C??K 1K;8 2 3@0=8F0E =>@<0;L=KE 7=0G5=89. 

%>>B25BAB25==>, ?@8<5=5=85 10B0@58 H:0; 8 >?@>A=8:>2 >1>A=>20==> 

4;O 2KO2;5=8O E0@0:B5@>;>38G5A:8E >A>15==>AB59 :0@B8=K 1>;8 8 CB>G=5=8O 

?@5>1;040NI53> ?0B>35=5B8G5A:>3> :><?>=5=B0 1>;8, A F5;LN B0@35B=>3> 

?@8<5=5=8O <5B>48: 8 B5E=>;>389 ;5G5=8O. 

�>AAB0=>28B5;L=>5 ;5G5=85 ?0F85=B>2 A E@>=8G5A:>9 1>;LN 2 A?8=5 2 

:064>< :>=:@5B=>< A;CG05 B@51C5B 8=48284C0;L=>3> ?>4E>40 8 0;3>@8B<8-

@>20==>3> ?@8<5=5=8O :0: =5<548:0<5=B>7=KE <5B>4>2, B0: 8 <548:0<5=-

B>7=>9 B5@0?88, ?>;CG05<>9 1>;L=K< 2 @0<:0E 2>AAB0=>28B5;L=>3> ?@>F5AA0. 

�0<5G5=>, GB> 8A?>;L7>20=85 :><18=0F88 <5B>48: 2>AAB0=>28B5;L=>9 

B5@0?88 2708<=> CA8;820NB ?>;>68B5;L=K5 MDD5:BK 4@C3 4@C30. �;O ?>B5=-

F8@>20=8O 459AB289 F5;5A>>1@07=> A>2<5AB=>5 ?@8<5=5=85 42CE 8 1>;55 ;5-

G51=KE 8 D878>B5@0?52B8G5A:8E <5B>48:. -B> =01;N45=85 ?>4B25@6405BAO 2 

@01>B0E >B5G5AB25==KE 8 70@C156=KE 8AA;54>20B5;59 [2, 26, 112]. #>4>1=K5 

65 2K2>4K <>6=> C2845BL 8 2 A8AB5<0B8G5A:>< >17>@5 4@C3>3> :>;;5:B820 

02B>@>2, 8AA;54CNI8E 2;8O=85 @8B<8G5A:>9 & % C ?0F85=B>2 A ?5@8D5@8-

G5A:>9 =59@>?0B8G5A:>9 1>;LN [72]. 

'G5B 8 ?@8=OB85 2> 2=8<0=85 487@53C;OF88 ?A8E>M<>F8>=0;L=>9 AD5-

@K 8 ?@>2545=85 55 :>@@5:F88 70@5:><5=4>20;> A51O :0: MDD5:B82=K9 ?0@0-

<5B@ ?>2KH5=8O ?@825@65==>AB8 ?0F85=B>2 : ;5G5=8N, ?@8<5=5=8O 8E 4;O 

A=865=8O 8=B5=A82=>AB8 1>;8 8 @8A:>2 2>7=8:=>25=8O @5F8482>2. !0H8 

40==K5 4>?>;=ONB 2K2>4K 4@C38E @01>B [15, 94]. 



107 

 

%;54>20B5;L=>, 2:;NG5=85 2 :><?;5:A=>5 2>AAB0=>28B5;L=>5 ;5G5=85 C 

?0F85=B>2 A E@>=8G5A:>9 1>;LN 2 A?8=5 2KA>:>8=B5=A82=>9 <03=8B=>9 AB8-

<C;OF88 C 1>;L=KE A 2KO2;5==K<8 O2;5=8O<8 ?A8E>M<>F8>=0;L=>9 487@5-

3C;OF88 O2;O5BAO A0<>AB>OB5;L=>9 <>40;L=>ABLN 8 D0:B>@>< 2>AAB0=>2;5-

=8O, GB> ?>2KH05B MDD5:B82=>ABL 2>AAB0=>28B5;L=>3> ;5G5=8O 8 C;CGH05B 

040?B0F8N ?0F85=B0 : A;>682H8<AO @50;8O< 1>;8 (p <0,05). 

�KA>:>8=B5=A82=0O B@0=A:@0=80;L=0O <03=8B=0O AB8<C;OF8O, :0: 8 

4@C385 <5B>48:8 2>AAB0=>28B5;L=>3> ;5G5=8O, 4>;6=K ?>418@0BLAO 8=4828-

4C0;L=>, 2 7028A8<>AB8 >B ?@5>1;040NI53> 2840 1>;8 8 A>?CBAB2CNI8E ?0-

B>35=5B8G5A:8E <>40;L=>AB59. #@8 =0;8G88 ?>:070=89 <5B>48:0 <>65B :><-

18=8@>20BLAO A 4@C38<8 B5E=>;>38O<8. 

' ?0F85=B>2 A =>F8F5?B82=K< 20@80=B>< 1>;8 8 :;8=8G5A:>9 :0@B8-

=>9  (�% <5B>48:0 & % A ?@>B82>1>;52>9 F5;LN <>65B ?@8<5=OBLAO A0-

<>AB>OB5;L=>, >4=0:> :><?;5:A=K9 ?>4E>4 A>2<5AB=>3> 8A?>;L7>20=8O A <5-

48:0<5=B>7=>9 ?>445@6:>9 ?>:070; 1>;55 2KA>:85 @57C;LB0BK ;5G5=8O.  

!5<0;>206=K< O2;O5BAO 2>?@>A 2A5AB>@>==53> 8=D>@<8@>20=8O ?0F8-

5=B>2 >1 >A>15==>ABOE 701>;520=8O 8 53> ?@>D8;0:B8:8 4;O ?@5>4>;5=8O :8-

=578>D>188 8 :C?8@>20=8O 2>7<>6=KE 487@53C;OF89 2 ?A8E>M<>F8>=0;L=>9 

AD5@5, B0: :0: ?0F85=BK A 40==K< ?0B>35=5B8G5A:8< 284>< 1>;8 : MB><C 

?@54@0A?>;>65=K. %>2<5AB=>5 ?@8<5=5=85 2KA>:>8=B5=A82=>9 <03=8B=>9 

AB8<C;OF88 8 8=48284C0;L=> ?>4>1@0==>3> <548:0<5=B>7=>3> ;5G5=8O =0 

>A=>25 (� >1A;54>20=8O 2708<>CA8;820NB ?@>B82>1>;52>9 MDD5:B (p <0,05). 

#0F85=B0< A =59@>?0B8G5A:8< 284>< 1>;8 8 :;8=8G5A:>9 :0@B8=>9 @0-

48:C;O@=>3> 1>;52>3> A8=4@><0 2 @0<:0E ?@8<5=5=8O <5B>48:8 2KA>:>8=-

B5=A82=>9 <03=8B=>9 AB8<C;OF88 A 4>:070==>9 MDD5:B82=>ABLN ?@8<5=O5B-

AO ?@>B82>1>;52>9 ?@>B>:>; ;5G5=8O =59@>?0B8G5A:>9 1>;8 2KA>:>G0AB>B-

=K<8 AB8<C;0<8 =0 >1;0ABL  1 :>=B@0;0B5@0;L=>9 1>;8 AB>@>=5 (p <0,05). 

' ?0F85=B>2 A 48ADC=:F8>=0;L=K< 284>< 1>;8 >4=C 87 254CI8E @>;59 

83@05B 487@53C;OF8O ?A8E>M<>F8>=0;L=>9 AD5@K 8 2:;NG5=85 2 ?@>F5AA 2>A-

AB0=>28B5;L=>3> ;5G5=8O <5B>48:8 @8B<8G5A:>9 & % ?> ?@>3@0<<5 ;5G5=8O 



108 

 

45?@5AA88 8;8 :C?8@>20=8O B@52>38 ?0B>35=5B8G5A:8 >1>A=>20==> 8 A?>A>1-

AB2C5B ?>2KH5=8N :0G5AB20 ;5G5=8O (p <0,05). 

&0:65 206=>9 A>AB02;ONI59 O2;O5BAO ?@>A25I5=85 ?0F85=B>2 >B=>A8-

B5;L=> ?@8G8= 8 >A>15==>AB59 1>;57=8 8 >A>15==>ABO< ?@>D8;0:B8:8. !0H8 

2K2>4K 4>?>;=ONB @01>BK >B5G5AB25==KE 8 70@C156=KE 8AA;54>20B5;59 [1, 

2, 27, 42, 116, 119]. 

&0:8< >1@07><, <=>3>D0:B>@=>ABL :><?;5:A=>3> 2>AAB0=>28B5;L=>3> 

;5G5=8O A ?0B>35=5B8G5A:>9 =0?@02;5==>ABLN 2KO2;5=8O 8 ;5G5=8O :;8=8-

:>-?0B>35=5B8G5A:8E 284>2 1>;8 O2;O5BAO 1>;55 MDD5:B82=>9, 0 <5B>48:0 

2KA>:>8=B5=A82=>9 <03=8B=>9 AB8<C;OF88 A 0;3>@8B<8@>20==K< ?>41>@>< 

?@>3@0<<K <>65B O2;OBLAO :0: A0<>AB>OB5;L=>9 548=8F59 2>AAB0=>28B5;L-

=>3> ;5G5=8O 40==>9 :0B53>@88 1>;L=KE, A?>A>1=>9 2>7459AB2>20BL =0 2A5 

284K 1>;8, B0: 8 E>@>H> :><18=8@C5BAO A 4@C38<8 2>AAB0=>28B5;L=K<8 <5-

B>48:0<8 8 <548:0<5=B>7=K< ;5G5=85< (!#�#), ?>B5=F8@CO MDD5:BK 4@C3 

4@C30. 

%;54>20B5;L=>, ?@8<5=5=85 2 :;8=8G5A:>9 ?@0:B8:5 <=>3>D0:B>@=>3> 

?>4E>40 A?>A>1AB2C5B: C;CGH5=8N 4803=>AB8:8 8=48284C0;L=KE ?0B>35=5-

B8G5A:8E >A>15==>AB59 284>2 1>;8; A2>52@5<5==>AB8 ?@8=OB8O @5H5=89; ?>-

2KH5=8N :0G5AB20 <5@>?@8OB89 2>AAB0=>28B5;L=>3> ;5G5=8O, :>B>@K5 CA:>-

@ONB 2K74>@>2;5=85 8 :0G5AB2> 687=8; >?@545;5=8N >?B8<0;L=>9 =0?@02-

;5==>AB8 B0:B8:8 2>AAB0=>28B5;L=>9 B5@0?88 ?0F85=B0; ?@>D8;0:B8:5 ?>-

2B>@=KE A;CG052 >1>AB@5=8O; 

�;O ?>2KH5=8O DC=:F8>=0;L=>3> 8AE>40 8 @57C;LB0B>2 2>AAB0=>28-

B5;L=>3> ;5G5=8O, 2>7<>6=>AB8 2K?>;=5=8O ?>A;54CNI53> 0=0;870 045:20B-

=>AB8 8 ?>;=>F5==>AB8 ?@>2545==>3> ;5G5=8O, >F5=:0 :0G5AB20 8 MDD5:B82-

=>AB8 2>AAB0=>28B5;L=>9 B5@0?88 4>;6=0 ?@>872>48BLAO ?> =5A:>;L:8< :@8-

B5@8O<: 

-:;8=8G5A:85 0A?5:BK 8 =59@>>@B>?548G5A:89 AB0BCA; 

-48=0<8:0 :;8=8:>-8=AB@C<5=B0;L=KE ?>:070B5;59 (48=0<8:0 8=B5=A82=>-

AB8 1>;8 ?> ��,, 01C7CA=K9 D0:B>@ 8 8A?>;L7>20=85 D0@<0:>;>38G5A:8E 



109 

 

A@54AB2, 48=0<8:0 A>?CBAB2CNI8E ?A8E>M<>F8>=0;L=KE ?0@0<5B@>2, ?>:070-

B5;8 =59@>D878>;>38G5A:8E ?0@0<5B@>2,  $& 8 B. ?.) 

-A>F80;L=K5 D0:B>@K (2>72@0I5=85 : B@C4C, 1KB>2K< =03@C7:0< 8 B. ?.) 

->F5=:0 48=0<8:8 8A?>;L7C5<KE H:0;, B5AB>2 8 >?@>A=8:>2 

%;54>20B5;L=>, 2>AAB0=>2;5=85 8;8 :><?5=A0F8O =0@CH5==KE DC=:-

F89, C;CGH5=85 :0G5AB20 687=8 ?0F85=B0, 2>AAB0=>2;5=85 C@>2=O 53> ?A8-

E>M<>F8>=0;L=KE ?0@0<5B@>2 8 DC=:F8>=8@>20=8O 4>AB8305BAO MDD5:B82=> 

?@>2545==K< 2>AAB0=>28B5;L=K< ;5G5=85<. 

  



110 

 

�/�"�/ 

1. 'AB0=>2;5=>, GB> >A=>2=K<8 :;8=8G5A:8<8 ?0BB5@=0<8 48ADC=:F8>-

=0;L=>3> 2840 1>;8 O2;ONBAO ?@>O2;5=8O ?A8E>M<>F8>=0;L=>9 487@53C-

;OF88 (100% ?0F85=B>2), <8>D0AF80;L=K9 A8=4@>< >B<5G05BAO C 60% 

1>;L=KE, 0 D0A5B>G=>-ACAB02=>9 A8=4@>< - 2 40% A;CG052. �;O =59@>?0-

B8G5A:>3> E0@0:B5@=K< O2;O5BAO 1>;55 <>;>4>9 2>7@0AB ?0F85=B>2, =0;8-

G85 @048:C;O@=>9 A8<?B><0B8:8, ?@8 MB>< 1>;52>9 :><?>=5=B O2;O5BAO 

?@520;8@CNI8<, B>340 :0: A8<?B><K «2K?045=8O» >B<5G0NBAO ;8HL 2 

65% A;CG052. !>F8F5?B82=K9 284 1>;8 E0@0:B5@87C5BAO =0;8G85< @5-

D;5:B>@=KE 1>;52KE A8=4@><>2 (<8>D0AF80;L=>3> 8 D0A5B>G=>-

ACAB02=>3>), ?@8 MB>< ?A8E>M<>F8>=0;L=K5 @0AAB@>9AB20 (?@5<CI5-

AB25==> 45?@5AA82=K9 :><?>=5=B) ;53:>9 2K@065==>AB8 >B<5G0NBAO 

;8HL 2 20% A;CG052. 

2. #@8<5=5=85 2KA>:>8=B5=A82=>9 B@0=A:@0=80;L=>9 <03=8B=>9 AB8<C;O-

F88 C ?0F85=B>2 A E@>=8G5A:>9 1>;LN 2 A?8=5 7=0G8<> A=878;> 8=B5=-

A82=>ABL 1>;8 ?> ��, 2> 2A5E >A=>2=KE ?>43@C??0E. �>;55 2K@065==0O 

48=0<8:0 >B<5G0;0AL ?@8 =59@>?0B8G5A:>< 8 =>F8F5?B82==>< 2840E 1>-

;8, 345 @53@5AA 1>;52>3> A8=4@><0 A>AB028;, A>>B25BAB25==>, 81,4% 8 

71,3%, ?> A@02=5=8N A 48ADC=:F8>=0;L=K< 284>< 1>;8 (59,7%). ' ?0F8-

5=B>2 A =59@>?0B8G5A:8< 284>< 1>;8 >B<5G5=> 7=0G8<>5 ?>2KH5=85 

<KH5G=>9 A8;K 4> 4,88±0,16 10;;0 8 A=865=85 A8<?B><0 �0A530 4> 

0,87±0,09 10;;0 2 A@02=5=88 A ?>43@C??>9 :>=B@>;O 8 C;CGH5=85 =5@2=>-

<KH5G=>9 ?@>2>48<>AB8. 

3. -DD5:B82=>ABL ?@8<5=5=8O 2KA>:>8=B5=A82=>9 B@0=A:@0=80;L=>9 <03-

=8B=>9 AB8<C;OF88 ?@8 48ADC=:F8>=0;L=>< 2845 1>;8 ?@>O28;0AL 7=0-

G8<K< C;CGH5=85< ?A8E><5B@8G5A:8E ?>:070B5;59 H:0; HADS =0 55,2% 

8 PCS =0 51,3% (2 :>=B@>;L=>9 ?>43@C??5 - 32,6% 8 36,1%, A>>B25BAB25=-

=>). $57C;LB0BK B5AB8@>20=8O ?> >?@>A=8:C ODI 2KO28;8 4>AB>25@=>5 

A=865=85 : :>=FC ;5G5=8O A@54=8E 7=0G5=89 ?>:070B5;59 C ?0F85=B>2 

2A5E >A=>2=KE ?>43@C??: ?@8 48ADC=:F8>=0;L=>< 2845 =0 60,1%, =59@>-



111 

 

?0B8G5A:>< - =0 59,0%, =>F8F5?B82=>< - =0 51,3%, GB> ?@52KH0;> @5-

7C;LB0BK :>=B@>;L=KE ?>43@C??. 

4. #@8<5=5=85 2KA>:>8=B5=A82=>9 <03=8B=>9 AB8<C;OF88 A CG5B>< @57C;L-

B0B>2 D0@<0:>35=5B8G5A:>3> B5AB8@>20=8O ?>72>;8;> ?@8 =>F8F5?B82=>< 

2845 1>;8 7=0G8<> ?>2KA8BL MDD5:B82=>ABL :C?8@>20=8O 1>;52>3> A8=-

4@><0: A=865=85 ?>:070B5;O ��, 4> 2,11±0,10 10;;0, GB> ?@52KH0;> @5-

7C;LB0BK A@548 B5E ?0F85=B>2, :><C MB>B <5B>4 =5 1K; ?@8<5=5= 

(3,2±0,12 10;;0). (0@<0:>35=5B8G5A:>5 B5AB8@>20=85, >?@545;ONI55 2K-

1>@ <548:0<5=B>7=>9 B5@0?88, 2 :><18=0F88 A 2KA>:>8=B5=A82=>9 <03-

=8B=>9 AB8<C;OF859 ?>72>;8;> ?@8 =>F8F5?B82=>< 2845 1>;8 1>;55 AC-

I5AB25==> ?>2KA8BL :0G5AB2> 687=8, GB> ?>4B25@645=> A=865=85< ?>:0-

70B5;59 >?@>A=8:0 ODI =0 51,0%, B>340 :0: ?@8 >BACBAB288 D0@<0:>35=5-

B8G5A:>3> B5AB8@>20=8O MDD5:B 1K; <5=55 7=0G8<K< (=0 37,7%). 

5. -DD5:B82=>ABL ?@8<5=5=8O 2KA>:>8=B5=A82=>9 <03=8B=>9 AB8<C;OF88 

A>AB028;0 63,9%, GB> 7=0G8<> 2KH5, G5< 2 3@C??5 :>=B@>;O (40,6%). +0-

AB>B0 4>AB865=8O ?>;>68B5;L=KE @57C;LB0B>2 ;5G5=8O C ?0F85=B>2 A 

=59@>?0B8G5A:8< (69,2%) 8 A 48ADC=:F8>=0;L=K< (63,7%) 2840<8 1>;8 

4>AB>25@=> 2KH5, G5< 2 ?>43@C??5 A =>F8F5?B82=K< 284>< 1>;8 - 54,7% 

(p <0,05). % CG5B>< ?>;CG5==KE @57C;LB0B>2 1K;8 >?@545;5=K ?0@0<5B@K 

48DD5@5=F8@>20==>3> ?@8<5=5=8O <5B>48:8 2KA>:>8=B5=A82=>9 

B@0=A:@0=80;L=>9 <03=8B=>9 AB8<C;OF88 C ?0F85=B>2 A E@>=8G5A:>9 1>-

;LN 2 A?8=5 2 7028A8<>AB8 >B ?@5>1;040=8O ?0B>35=5B8G5A:>3> 2840 1>;8. 

  



112 

 

#D4>F<K9E><9 D9>B@9A84J<< 

1. �=54@5=85 2 ?@0:B8:C 2>AAB0=>28B5;L=>3> ;5G5=8O ?0F85=B>2 A E@>=8G5-

A:>9 1>;LN 2 A?8=5 <5B>48:8 & % A?>A>1AB2C5B ?>2KH5=8N MDD5:B82=>-

AB8 8, A>>B25BAB25==>, ?>2KH05B DC=:F8>=0;L=K5 8AE>4K 2>AAB0=>28-

B5;L=>3> ;5G5=8O 2 >B=>H5=88 40==>3> :>=B8=35=B0 1>;L=KE, GB> 45;05B 

F5;5A>>1@07=K< 1>;55 H8@>:>5 2=54@5=85 ?@54;>65==>3> ?>4E>40 2 :;8-

=8G5A:CN ?@0:B8:C 2 A8;C >B=>A8B5;L=>9 157>?0A=>AB8, MDD5:B82=>AB8 8 

>B=>A8B5;L=>9 ?@>AB>BK ?@8<5=5=8O 40==>9 <5B>48:8. 

2. & % F5;5A>>1@07=> 2:;NG8BL 2 >A=>2=>9 ?5@5G5=L <5B>48:, =07=0G05<KE 

?0F85=B0< A 48ADC=:F8>=0;L=K< 284>< 1>;8 2 A?8=5, :0: =0 0<1C;0B>@=>-

?>;8:;8=8G5A:><, B0: 8 AB0F8>=0@=>< C@>2=5. #@8 ?@5>1;040=88 48A-

DC=:F8>=0;L=>3> 2840 1>;8, 2KO2;O5<>3> ?> 40==K< =59@>?A8E>;>38G5-

A:>3> A:@8=8=30, B>G:>9 ?@8;>65=8O A;54C5B 2K18@0BL ;52CN ��#�, 70 

?@>F54C@C ?@>2>48BL >:>;> 1200 8<?C;LA>2 A G0AB>B>9 2 A@54=5< 10 �F, 

4;8B5;L=>ABL :C@A0 10 ?@>F54C@ (?> 5 ?@>F54C@ 2 =545;N A ?5@5@K2>< =0 

2KE>4=K5 4=8). 

3. #@8 =59@>?0B8G5A:>< 2845 1>;8 A :;8=8G5A:>9 :0@B8=>9 @048:C;>?0B88 

& % <>65B 1KBL 8A?>;L7>20=0 2 :0G5AB25 <>=>B5@0?88. &>G:>9 ?@8;>65-

=8O A;54C5B 2K18@0BL :>=B@0;0B5@0;L=CN 1>;8  1 7>=C (<>B>@=0O :>@0), 

70 ?@>F54C@C ?@>2>48BL AC<<0@=> 4> 3000 8<?C;LA>2, A G0AB>B>9 2 A@54-

=5< 10 �F (80390% >B <>B>@=>3> ?>@>30), :C@A A>AB>8B 87 10 ?@>F54C@. 

4. #@8 =>F8F5?B82=>< 2845 1>;8, 345 :;8=8G5A:0O :0@B8=0 A>>B25BAB2C5B 

<8>D0AF80;L=><C 1>;52><C A8=4@><C, <5B>48:0 & % <>65B @0AA<0B@8-

20BLAO :0: >48= 87 20@80=B>2 ;5G5=8O 8 2>7459AB285 A;54C5B ?@>2>48BL =0 

;52CN  1 7>=C (<>B>@=CN :>@C), 70 ?@>F54C@C ?0F85=B AC<<0@=> 4>;65= 

?>;CG8BL >:>;> 1600 8<?C;LA>2, A G0AB>B>9 2 A@54=5< 10 �F, =0 :C@A =5 

<5=55 10 ?@>F54C@, ?@>2>48<KE 5 @07 2 =545;N. 

5. #@>B82>?>:070=8O<8 : ?@8<5=5=8N <5B>48:8 2KA>:>8=B5=A82=>9 & % 

O2;O5BAO =0;8G85 <5B0;;8G5A:8E M;5<5=B>2 (?C;8, 4@>1L, <5B0;;>:>=-

AB@C:F88) 8 CAB@>9AB2 (M;5:B@>:0@48>AB8<C;OB>@, ?@81>@K 4;O E@>=8G5-



113 

 

A:>9 A?8=0;L=>9 8 3;C1>:>9 <>73>2>9 AB8<C;OF88) 2 B5;5 ?0F85=B0, 0 B0:-

65 B0:85 A>AB>O=8O :0: 15@5<5==>ABL, ;8E>@04:0, ?@87=0:8 8=B>:A8:0F88, 

45:><?5=A0F8O A>?CBAB2CNI53> 701>;520=8O. 

6. (0@<>35=5B8G5A:>5 8AA;54>20=85 =5>1E>48<> 2:;NG8BL 2 :;8=8G5A:85 

@5:><5=40F88 ?> B5@0?88 =>F8F5?B82=>3> 2840 1>;8, GB> 0:BC0;L=> ?@8 

=5>1E>48<>AB8 4;8B5;L=>3> =07=0G5=8O ;5:0@AB25==KE A@54AB2, >BACB-

AB288 GC2AB28B5;L=>AB8 @5F5?B>@=>3> 0??0@0B0 : !#�#, ?@8<5=5=88 2K-

A>:8E 4>7 ;5:0@AB2, C7:>3> B5@0?52B8G5A:>3> >:=0, A>2<5AB=>3> 8A?>;L7>-

20=8O @07;8G=KE ?@5?0@0B>2 C :><>@184=KE ?0F85=B>2, ?>2KH0NI8E 25-

@>OB=>ABL OB@>35==KE 2>7459AB28OE. 

7. �:;NG5=85 <>4C;O =59@>?A8E>;>38G5A:>3> A:@8=8=30 <>6=> @5:><5=4>-

20BL 4;O :><?;5:A=>3> >:070=8O <548F8=A:>9 ?><>I8 ?0F85=B0< 2 CA;>-

28OE ?>;8:;8=8G5A:8E >B45;5=89 2>AAB0=>28B5;L=>3> ;5G5=8O 8 =0 A0=0-

B>@=>-:C@>@B=>< C@>2=5 4;O >1J5:B82870F88 2K@065==>AB8 ?0B>?A8E>;>-

38G5A:>3> :><?>=5=B0 ?@8 E@>=8G5A:>9 1>;8. 

  



114 

 

%C<EB> ?<F9D4FGDO 

1. �2459, �. ., �C;5H, %.�., $048;>28G, !.#. 8 4@. �;8=8G5A:0O MDD5:B82-

=>ABL =5:>B>@KE <5B>4>2 D878>B5@0?88 2 ;5G5=88 ?0F85=B>2 A 48A:>35=-

=>9 @048:C;>?0B859 / �. . �2459 //  548F8=A:85 =>2>AB8. - 2018. 3 &. 3 - 

(32). - %. 44346. 

2. �940@>20, �.�. (878>B5@0?52B8G5A:85 D0:B>@K 2 ;5G5=88 4535=5@0B82=>-

48AB@>D8G5A:8E ?@>F5AA>2 ?>72>=>G=8:0 / �.�. �940@>2 // !59@>E8@C@-

38O 8 =52@>;>38O �070EAB0=0. - 2015. - &. 4 - (41). - %. 18321. 

3. �;5:A5520, �.�., �;5:A552, �.�., �0@8=>2, �.!. 8 4@. !>2K5 ?>4E>4K : ;5-

G5=8N =5A?5F8D8G5A:>9 1>;8 2 =86=59 G0AB8 A?8=K / �;5:A552 �.!. // 

!0CG=>-?@0:B8G5A:0O @52<0B>;>38O. - 2016. - &. 54, - 2K?. 1. - %. 16320. 

4. �=0F:0O, �.!. !59@>?;0AB8G5A:89 MDD5:B :><?;5:A=>3> ?@8<5=5=8O <0-

=C0;L=>9 B5@0?88 8 :8=578>B59?8@>20=8O C ?0F85=B>2 A 25@B51@>35==K-

<8 4>@A0;38O<8 / �.!. �=0F:0O, �.�. �010@>2A:89, &.�. %28=:>2A:0O // 

 548F8=A:85 =>2>AB8. 3 2015. 3 &. 10. 3 №253. 3 %. 66369. 

5. �E<045520, �.$., $0O=>20, �.,. "AB@K5 =5A?5F8D8G5A:85 1>;8 2 ?>OA=8-

F5, :0: <548:>A>F80;L=0O ?@>1;5<0 �.$. �E<045520 // %>2@5<5==K5 ?@>-

1;5<K =0C:8 8 >1@07>20=8O. - 2016. 3 &. 5. - № 3. 3 %. 75379. 

6. �0@8=>2, �. !., $>6:>2, �. "., �803=>AB8:0 8 ;5G5=85 =>F8?;0AB8G5A:>9 

A:5;5B=>-<KH5G=>9 1>;8 / �.!. �0@E0B>2 //  548F8=A:89 0;D028B. 3 

2018. - &. 33№ 27. 3 %. 963103. (!52@>;>38O 8 ?A8E80B@8O). 

7. �0@E0B>2, ..�. #@>3=>AB8G5A:85 D0:B>@K 2>AAB0=>2;5=8O =0@CH5==KE 2 

@57C;LB0B5 8H5<8G5A:>3> 8=AC;LB0 42830B5;L=KE DC=:F89 / ..�. �0@E0-

B>2, �.%. �04K:>2 // �==0;K :;8=8G5A:>9 8 M:A?5@8<5=B0;L=>9 =52@>;>-

388. 3 2017. 3  &. 11. 3 № 1. 3 %. 80389. 

8. �5;>20, �. !., �0;4>20 %. !. &@0=A:@0=80;L=0O <03=8B=0O AB8<C;OF8O: 

:;8=8G5A:>5 ?@8<5=5=85 8 =0CG=K5 ?5@A?5:B82K / �.!. �5;>20 // 'A?5E8 

A>2@5<5==>3> 5AB5AB2>7=0=8O. 3 2015. 3 № 931. 3 %. 34342; URL: 

https://natural-sciences.ru/ru/article/view?id=35521 (40B0 >1@0I5=8O: 

28.01.2023). 



115 

 

9. �;>E8=0, �. !.,  5;8:O=, -.�., �20=>20, �. %. � 4@. %>2@5<5==K5 ?>4E>-

4K : @5018;8B0F88 ?0F85=B>2 ?>A;5 >?5@0F88 <8:@>48A:M:B><88 =0 ?>-

OA=8G=>< C@>2=5 / �.!. �;>E8=0 // �5AB=8: !0F8>=0;L=>3>  548:>-

E8@C@38G5A:>3> F5=B@0 8<. !. �. #8@>3>20. - 2014. - &9. - N3. 3 %. 45353. 

10. �C:C, �., �C:C, �. �;8=8G5A:>5 8AA;54>20=85 :>AB59, ACAB02>2 8 <KHF: 

?5@. A =5<. �@0A=5=:>2 #. �., +5@=O= �.�. 3-5 874.  .:  548F8=A:0O ;8B5-

@0BC@0. 3 2018. 3 %. 56. 

11. �0C;8G520, �.�., 'BO<8H52, �.%., �A052, (.�. 8 4@.  5B>48G5A:85 @5:>-

<5=40F88. �>?>;=8B5;L=K5 <5B>4K 4803=>AB8:8: >F5=:0 =59@>>@B>?548-

G5A:>3> AB0BCA0 (;>:0;L=>3>) 8 ?0@>:A87<0;L=KE @0AAB@>9AB2 (CB>G=5=85 

0=0<=5AB8G5A:8E 40==KE),  .: [1.8.]. 3 2019. 3 %. 45. 

12. �>;5;L, �.�., #5B5;8=, �.%., $>6:>2, �.". )@>=8G5A:0O 1>;L 2 A?8=5 8 

?A8E8G5A:85 @0AAB@>9AB20 / �.�. �>;5;L // !52@>;>38O, =59@>?A8E>;>38O, 

?A8E>A><0B8:0. 3 2019. - &. 11. - (?@8;.2). - %. 17324. 

13. �5;LD0=4, �.$., #@>F5=:>, �.!., �010O=F, �.�. 8 4@. "AB@K5 :@>2>B5G5=8O 

87 25@E=8E >B45;>2 65;C4>G=>-:8H5G=>3> B@0:B0: >B M?845<8>;>388 4> 

D>@<8@>20=8O :>=F5?F88 :>=A5@20B82=>9 B5@0?88 / �.$. �5;LD0=4 // �=-

D5:F88 2 E8@C@388. 3 2013. 3 &. 4. 3 %. 11317. 

14. �>@5;8:>2, �. �.,  5;L=8:>20. �. �., $C4L, �.  .  03=8B=0O AB8<C;OF8O 

2 ;5G5=88 8 @5018;8B0F88 1>;L=KE A 701>;520=8O<8 =5@2=>9 A8AB5<K 8 

?>72>=>G=8:0 / �.�. �>@5;8:>2 // �>:B>@.$C. - 2017. - № 11. - (140). - %. 

46350. 

15. �"%& $ �%" 900032001. %8AB5<K <5=546<5=B0 :0G5AB20. "A=>2=K5 ?>-

;>65=8O 8 A;>20@L.  .: �#� �740B5;LAB2> AB0=40@B>2, 2001. 3 68 A. 

16. �"%&$ �%" 900142015. %8AB5<K <5=546<5=B0 :0G5AB20. &@51>20=8O. 

 .: %B0=40@B8=D>@<, 2015. 3 29 A. 

17. �CI0, �."., �>=>20;>2, !.�., �@520;L, ".!. 8 4@. �;8=8G5A:85 @5:><5=-

40F88 ?> 4803=>AB8:5 8 ;5G5=8N 3@K6 <56?>72>=:>2KE 48A:>2 ?>OA=8G-

=>-:@5ABF>2>3> >B45;0 ?>72>=>G=8:0. �AA>F80F8O =59@>E8@C@3>2 $>AA88. 

 >A:20, 2014. 



116 

 

18. �02K4>2, ".%. )@>=870F8O 1>;8: D0:B>@K @8A:0, <5E0=87<K 8 2>7<>6=>-

AB8 ?@54C?@5645=8O / ".%. �02K4>2 // �5G0I89 �@0G. 3 2017. 3 &. 5. 3 %. 

6311. 

19. �02K4>2, ".%. 8 A>02B. !52@>?0B8G5-

A:0O 1>;L: :;8=8G5A:85 @5:><5=40F88 ?> 4803=>AB8:5 8 ;5G5=8N $>AA89A:

>3> >1I5AB20 ?> 87CG5=8N 1>;8 / ".%. �02K4>2 // $>AA89A:89 6C@=0; 1>-

;8. - 2018. - &. 4. 3 %. 1013107. 

20. �0<8=>2, �. �. �8DD5@5=F8@>20==>5 ?@8<5=5=85 AB8<C;OF8>==KE <5B>-

4>2 2 :><?;5:A=>< 2>AAB0=>28B5;L=>< ;5G5=88 1>;L=KE 4>@A>?0B859 ?>-

A;5 48A:M:B><89: 48A. & :0=4. <54. =0C:.  ., 2006. 150 A. 

21. �0=8;>2, �. �. �>;L A<5H0==>3> B8?0. #0B>D878>;>38G5A:85 <5E0=87<K - 

7=0G5=85 4;O :;8=8G5A:>9 ?@0:B8:8. #>4E>4K : 4803=>AB8:5 8 ;5G5=8N 

A<5H0==KE B8?>2 1>;52KE A8=4@><>2 / �.�. �0=8;>2 // $ �. 3 2014. 3 &. 

22. - №32. 3 %. 10314. 

22. �5=8A>2, �.!., �0=4K10, �.�., �C7=5F>20, "... 8 4@. )@>=8G5A:0O 1>;L 2 

A?8=5. �;8=8G5A:85 @5:><5=40F88.  >A:20 4 %0=:B-#5B5@1C@3 4 $>-

AB>2-=0-�>=C, 2014, 67 A. 

23. �N:>20, �. . &5@0?8O E@>=8G5A:>9 1>;8. "F5=:0. -DD5:B82=0O D0@<0:>-

B5@0?8O / �. . �N:>20 // !52@>;>38O 8 ?A8E80B@8O. - 2010. - №2. - % 363

37. 

24. �2BCH5=:>, %.�., �070@O=, !.-., %8<>=O=, �.�.  5B>4 B@0=A:@0=80;L=>9 

<03=8B=>9 AB8<C;OF88: =>2K5 2>7<>6=>AB8 2 4803=>AB8:5 8 @5018;8B0-

F88 701>;520=89 =5@2=>9 A8AB5<K C 45B59 8 27@>A;KE //  564C=0@>4=K9 

=52@>;>38G5A:89 6C@=0;. - 2012. - &. 8. - №54. - C. 22328. 

25. �:CH520, �.�. #0B>35=5B8G5A:8 >1CA;>2;5==K5 ?>4E>4K : =59@>@5018;8-

B0F88 A5=A><>B>@=KE =0@CH5=89 ?>A;5 ?>@065=8O F5=B@0;L=>9 =5@2=>9 

A8AB5<K =0 C@>2=5 A?8==>3> <>730 / �. �. �:CH520, �. %. �8?0@8A>20, �. 

�. (8;8<>=>2 // �5AB=8: :;8=8G5A:>9 =59@>D878>;>388. 3 2016. 3 &. 2. 3 

№ 5. 3 %. 38344. 



117 

 

26. �C@02;520,  .�., "165@8=0, �... �:BC0;L=K5 2>?@>AK ?>2KH5=8O 157-

>?0A=>AB8 ?@8<5=5=8O =5AB5@>84=KE ?@>B82>2>A?0;8B5;L=KE ?@5?0@0-

B>2: 7=0G5=85 D0@<0:>35=5B8G5A:8E 8AA;54>20=89. �54><>AB8 !*-% #: 

�;8=8G5A:0O D0@<0:>;>38O. - 2011. 3 &. 2. 3 %. 31334. 

27. �20=>20, �.�. "@30=870F8O @5018;8B0F8>==>3> ?@>F5AA0 // �@5<;52A:0O 

<548F8=0. �;8=8G5A:89 25AB=8:. - 2012. 3 �K?. 4. - %. 8310. 

28. �3=0B>2, ..�., �C:5A, �.�.,  07C@>2, �.�. �;8=8G5A:0O D0@<0:>;>38O =5-

AB5@>84=KE ?@>B82>2>A?0;8B5;L=KE A@54AB2.  .: �-"&�$- 5480, 2010. 

29. �;LOA528G, �.�., ,0;0B>=8=0, ".�., %>H=8:>20, �.�. 8 4@. !59@>D878>-

;>38G5A:85 8AA;54>20=8O 2 4803=>AB8:5 8 ;5G5=88 4535=5@0B82=>3> AB5-

=>70 ?>72>=>G=>3> :0=0;0 / �.�. �;LOA528G //  8=A::  548F8=A:85 =>2>-

AB8. -2013. - &.7. - %. 55360. 

30. �;LOA528G, �.�. "F5=:0 8=D>@<0B82=>AB8 M;5:B@>D878>;>38G5A:8E ?0-

@0<5B@>2 2 4803=>AB8:5 =0@CH5=89 DC=:F89 A?8==>3> <>730 / �.�. �;LO-

A528G, ".!. �0AL:>, �.�. �@82>@>B, �.!.  07C@5=:>, �.�. %>H=8:>20 // 

�5AFі !0FKO=0;L=09 0:04M<іі =02C: �5;0@CAі. %5@KO <54KFK=A:іE =02C:. 

3 2016. 3 № 3. 3 %. 20-27. 

31. �A0520, �.$.,  CE8B>20, ..�. �@8B5@88 >F5=:8 MDD5:B82=>AB8 ?A8E>A>-

F80;L=>9 @5018;8B0F88: A>2@5<5==>5 A>AB>O=85 ?@>1;5<K / �.$. �A0520 // 

%>F80;L=0O 8 :;8=8G5A:0O ?A8E80B@8O. - 2017. - &. 27. - №1. - %. 83390. 

32. �0;8<5520, �..., #0@D5=>2, �.�. "?B8<870F8O 2545=8O ?0F85=B>2 A =5-

A?5F8D8G5A:>9 1>;LN 2 =86=59 G0AB8 A?8=K //  548F8=A:89 A>25B. - 

2016. - &. 09. - %. 18322 

33. �0;8=8=, %. . "F5=:0 MDD5:B82=>AB8 2=CB@8B:0=52>9 M;5:B@>AB8<C;O-

F88 (�&-%) 2 ;5G5=88 1>;52KE A8=4@><>2 ?>72>=>G=8:0 8 ACAB02>2 / 

%. . �0;8=8= // �4@02>>E@0=5=85 .3@K: >?KB 8 8==>20F88. 3 2015. - & 1. 

- %. 56358. 

34. �0@0B552, �.�., !0A>=>2, �.�., �20H:8= �.&. 8 4@. �;8=8G5A:85 @5:><5=-

40F88 <$0F8>=0;L=>5 ?@8<5=5=85 =5AB5@>84=KE ?@>B82>2>A?0;8B5;L=KE 

?@5?0@0B>2 (!#�#) 2 :;8=8G5A:>9 ?@0:B8:5=, 2015; 41 A. 



118 

 

35. �0@30;LF52, �.�.,  0:0@>2,  .�. �>;L 2 ?>OA=8G=>< >B45;5 ?>72>=>G=8-

:0: MB8>;>38O, 48DD5@5=F80;L=0O 4803=>AB8:0 8 ;5G5=85 (>17>@ ;8B5@0-

BC@K 8 :;8=8G5A:89 A;CG09) / �.�. �0@30;LF52 // !5@2=>-<KH5G=K5 1>-

;57=8. - 2018. - &. 8. - 2K?. 4. - %. 61370. 

36. �8@387>20, "..., 'H0:>2, �.�. �>;L 2 A?8=5: %>2@5<5==K5 2>7<>6=>AB8 

D878>B5@0?88 / "... �8@387>20 // %818@A:89 <548F8=A:89 6C@=0;. - 

2013. - &. 6. - №42. 3 %. 29336. 

37. �;8=8G5A:85 @5:><5=40F88 ?> 4803=>AB8:5 8 E8@C@38G5A:><C ;5G5=8N 

?>2@5645=89 8 701>;520=89 ?5@8D5@8G5A:>9 =5@2=>9 A8AB5<K / ". !. 

�@520;L, �. �. �C7=5F>2, $. %. �68=468E0475 [8 4@.] ; �AA>F80F8O =59@>-

E8@C@3>2 $>AA88. 3  . : [1. 8.], 2015. 3 34 A.  

38. �>;>B>2, �.�., �<8=>2 $.$., �>;>B>20 . �.�. 8 4@. %@02=8B5;L=0O >F5=:0 

MDD5:B82=>AB8 2K?>;=5=8O D>@0<8=>B><88 @07;8G=K<8 E8@C@38G5A:8-

<8 <5B>40<8 2 ;5G5=88 :>@5H:>2>3> 1>;52>3> A8=4@><0 C 1>;L=KE A 

:><18=8@>20==K< ;0B5@0;L=K< AB5=>7>< =0 ?>OA=8G=>< C@>2=5: ?@>-

A?5:B82=>5 8AA;54>20=85 / �.�. �>;>B>2 // �N;;5B5=L A818@A:>9 <548F8-

=K. - 2013. - &. 12. - № 6. - %. 1033111. 

39. �>=>20;>2, !.�. !>2K5 B5E=>;>388 8 0;3>@8B<K 4803=>AB8:8 8 E8@C@38-

G5A:>3> ;5G5=8O 4535=5@0B82=KE 701>;520=89 ?>OA=8G=>3> >B45;0 ?>72>-

=>G=8:0: 48A. & 4-@0 <54. =0C:.  ., 2010. %. 387. 

40. �>B5=:>, �. �., �?8D0=>2, �.�., �?8D0=>2 �.�. 8 4@. �>;L 2 A?8=5: 480-

3=>AB8:0 8 ;5G5=85 / �. �. �>B5=:> [8 4@.] -  >A:20: �-"&�$- 5480, 

2016. - 528 A. 

41. �>B>20, ".�., �:0@0G:>20, �.%., �0=8;>2 �.�. 2>?@>AK 4;8B5;L=>9 B5@0-

?88 1>;52KE A8=4@><>2 / ".�. �>B>20 // @CA. <54. 6C@=. 3 2015. - &. 23. - 

№30. 3 %. 1638. 

42. �@5<5@, .. [Kraemer J.] �01>;520=8O <56?>72>=:>2KE 48A:>2: ?5@. A 

0=3;. �.�. %<8@=>2 / ?>4 @54. �.�. ,8@>:>20. 2-5 8740=85.  .:  54?@5AA - 

8=D>@<, 2015. %. 67. 



119 

 

43. �@C?0B:8=, �.�., �C;5H>2, �.�., %>:>;>2, &.�. 8 4@. #0B>?A8E>;>38G5-

A:85 0A?5:BK 1>;52KE A8=4@><>2 2 =86=59 G0AB8 A?8=K / �.�. �@C?0B:8= 

// �C@=0; =52@>;>388 8 ?A8E80B@88. 3 2017. 3 &. 117. - №4. 3 %. 1023106. 

44. �@K60=>2A:89, �.!. "1I0O ?0B>;>38O =5@2=>9 A8AB5<K.  . 1997. %. 350 

45. �C:CH:8=,  .�., �;5:A552, �.�. �>;L: @C:>2>4AB2> 4;O 2@0G59 8 ABC45=-

B>2. #>4 @54. 0:04. $� ! !.!. /E=>.  .:  ��?@5AA 3 8=D>@<, 2009. 

46. �C:CH:8=,  .�., /E=>, !.!., +C@N:0=>2,  .�. 8 4@. // !>F8?;0AB8G5A:0O 

1>;L 3 =>2K9 45A:@8?B>@ 8;8 C?@>I5==K9 273;O4 =0 ?@>1;5<C 1>;8  .�. 

:C:CH:8= // $>AA89A:89 6C@=0; 1>;8. -2018. - &. 2. - %. 2693270. 

47. �C@CH8=0, ".�., �0@C;8=, �.�., �0=8;>2, �.�.  8>D0AF80;L=K9 1>;52>9 

A8=4@>< / ".�. �C@CH8=0 // $ �. - 2015. - N 29. - %. 22326. 

48. �5>=>20,  .�., �;8<>20, -.-. (0@<0:>35=5B8:0 =5AB5@>84=KE ?@>B82>-

2>A?0;8B5;L=KE ?@5?0@0B>2: ACI5AB2CNI85 ?@>1;5<K 4;O :;8=8G5A:>9 

?@0:B8:8 /  .�. �5>=>20 //  548F8=A:89 A>25B. 3 2018. - &. 21. 3 %. 2043

209. 

49.  0?8B>20, �.�. -DD5:B82=>ABL D878>B5@0?52B8G5A:>3> ;5G5=8O ?0F85=-

B>2 A 1>;LN 2 A?8=5 / �.�.  0?8B>20 //  548F8=0 8 M:>;>38O/�;8=8G5A:0O 

<548F8=0. - 2010. - &4. - %. 1243125. 

50.  0E0@8=, ".�., �5=8;>, �. ., #0BNG5=:>, "... %>2@5<5==K5 ?@54AB02-

;5=8O > D0@<0:>35=5B8:5 1>;8 / ".�.  0E0@8= // �=5AB578>;>38O 8 @5-

0=8<0B>;>38O. 3 2016. 3 &. 61. - № 3. - %. 2193223. 

51.  5;L=8:>20, &.%. %?>A>1 ?@>3=>78@>20=8O MDD5:B82=>AB8 B@0=A:@0=8-

0;L=>9 <03=8B=>9 AB8<C;OF88 2 ;5G5=88 1>;L=KE A 45?@5AA82=K<8 @0A-

AB@>9AB20<8 // #0B5=B $( № 2593746. 18.05.2015. / &.%.  5;L=8:>20, �.�. 

�>20;52, %.!.  >A>;>2, %.�. &@CIё;52, -.-. *C:0@78. 

52.  >=>=52@>?0B88 C 27@>A;KE: :;8=8G5A:85 @5:><5=40F88 / �A5@>AA89A:>5 

>1I5AB2> =52@>;>3>2. 3  . : [1. 8.], 2016. 3 URL: 

https://kiberis.ru/?p=50069 (40B0 >1@0I5=8O: 28.03.2022). 



120 

 

53.  C@04O=, �. �., �;03>25AB=>2, �. �., %KGё2, �. �. #@8<5=5=85 D0@<0:>-

35=5B8G5A:8E ?>4E>4>2 : ?>A;5>?5@0F8>==><C >1571>;820=8N / �.�.  C-

@04O= // (0@<0:>35=5B8:0 8 D0@<0:>35=><8:0. 3 2019. 3 &. 2. 3 %. 26317. 

54. !0F8>=0;L=>5 @C:>2>4AB2>. )8@C@38O 4535=5@0B82=KE ?>@065=89 ?>72>-

=>G=8:0: ?>4 @54. �.". �CI8, !. �. �>=>20;>2, �.�. �@8=O.  .: �M>B0@-

<5480, 2019. 

55. !52@>;>38O. !0F8>=0;L=>5 @C:>2>4AB2> / ?>4 @540:F859 �.�. �CA520, 

�.!. �>=>20;>20, �.�. %:2>@F>2>9, �.�. �5EB. 4  .: �-"&�$- 5480, 

2010.4 %. 4313438 

56. !8:8B8=, �.%., �5<56, ..�. �;8=8G5A:>5 7=0G5=85 87<5=5=89 B8?0 Mod-

ic ?> 40==K<  $& 2 ;5G5=88 1>;L=KE A >AB5>E>=4@>7>< ?>OA=8G=>3> >B-

45;0 ?>72>=>G=8:0 / �.%. !8:8B8= // Russian electronic journal of radiology. 

3 2016. 3 &. 3. 3 %. 45352. 

57. !8:>;052, %. �. -;5:B@><8>3@0D8O: :;8=8G5A:89 ?@0:B8:C< / %. �. !8:>-

;052. 3 �20=>2>: #@5A%B>, 2013. 3 393 A. 3 ISBN 978-5-905908-54-5. 

58. "A8?>20, �.�. #A8E>;>38G5A:85 0A?5:BK 1>;8 / �.�. "A8?>20 // !52@>;>-

38O, =59@>?A8E80B@8O, ?A8E>A><0B8:0. - 2010. 3 &. 5. - №1. 3 %. 67375. 

59. #0@D5=>2, �.�. #@8G8=K, 4803=>AB8:0 8 ;5G5=85 1>;8 2 =86=59 G0AB8 

A?8=K / �.�. #0@D5=>20 // !52@>;>38O, =59@>?A8E80B@8O, ?A8E>A><0B8:0. 

- 2010. - &. 1. - %. 19322. 

60. #87>20, !.�. �>;L 2 =86=59 G0AB8 A?8=K: �;3>@8B< 459AB289 / !.�. #8-

7>20 //  548F8=A:89 A>25B. - 2014. - № 11. 3 %. 72379. 

61. #>4GCD0@>20, �.�., /E=>, !.!. �>;L 2 A?8=5. / �.�. #>4GCD0@>20 //  .: 

�-"&�$- 5480, 2010; %. 368. 

62. #>;8IC:, !. 8 A>02B. �803=>AB8:0 8 48DD5@5=F8@>20==>5 E8@C@38G5A:>5 

;5G5=85 AB5=>7>2 ?>72>=>G=>3> :0=0;0 ?>OA=8G=>3> >B45;0 ?>72>=>G=8:0 

A 8A?>;L7>20=85< <8:@>8=20782=KE <0=8?C;OF89 //  0B5@. IV AJ5740 

=59@>E8@C@3>2 $>AA88.  >A:20, 2006. %. 94395. 



121 

 

63. #>?5;O=A:89, /. .. "@B>?548G5A:0O =52@>;>38O (25@B51@>=52@>;>38O) : 

@C:>2>4AB2> 4;O 2@0G59 / /. .. #>?5;O=A:89. 3 7-5 874. 3  . :  ��?@5AA-

8=D>@<, 2020. 3 672 A. 3 ISBN 978-5-00030-787-8. 

64. #@8<5=5=85 B@0=A:@0=80;L=>9 <03=8B=>9 AB8<C;OF88 2 ?A8E80B@8G5-

A:>9 8 ?A8E>=52@>;>38G5A:>9 ?@0:B8:5: CG51=>5 ?>A>185 / �.�. $038<>20 

[8 4@.] ; (��"' �" #5@2K9  � ' 8<5=8 �. . %5G5=>20  8=74@020 

$>AA88 (%5G5=>2A:89 '=825@A8B5B). 4  .: �740B5;LAB2> %5G5=>2A:>3> 

'=825@A8B5B0, 2022. 4 150 A. 

65. $0G8=, �.#., �78<>20, ..-., �K3>2A:0O, %.!. 8 4@.  8>D0AF80;L=K9 1>-

;52>9 A8=4@>< 2 ?@0:B8:5 :;8=8F8AB0 / �.#. $0G8= // $ �. - 2015. - &. 

28. - %. 166531668. 

66. $>3>68=, �.�. �;8=8:>-=59@>D878>;>38G5A:0O E0@0:B5@8AB8:0 >AB@>9 

:><?@5AA8>==>9 @048>:C;>?0B88 8 >1>AB@5=89 @048:C;O@=>3> A8=4@><0: 

48A. & :0=4. <54. =0C:. �070=L, 2005. 137 A. 

67. %09DCB48=>2,  .%.  5B>48G5A:85 ?@>1;5<K @0728B8O 8=B@0>?5@0F8>=-

=>3> =59@><>=8B>@8=30 ?@8 >?5@0B82=>9 :>@@5:F88 45D>@<0F89 ?>72>-

=>G=8:0 (>17>@ ;8B5@0BC@K) /  .%. %09DCB48=>2, #.�. "G8@>20, �. . %0-

28=, �.�. %:@8?=8:>2, �.!. &@5BLO:>20 // �5=89 >@B>?5488. 3 2017. 3 &. 3 

23. 3 № 1. 3 %. 102-110. 

68. %5@3552, �.�. �>;L 2 =86=59 G0AB8 A?8=K: B5@0?8O A ?>78F88 4>:070B5;L-

=>9 <548F8=K 8 =>2K5 2>7<>6=>AB8 / �.�. %5@3552 // !52@>;>38O, =59@>-

?A8E80B@8O, ?A8E>A><0B8:0. - 2013. - &. 3. - %. 78385. 

69. %:>@><5F, �.�., %:>@><5F, �.#., %:>@><5F, &.�. !5@2=K5 1>;57=8: 

CG51=. ?>A>185. 5-5 874.-  .:  ��?@5AA-8=D>@<, 2012.-560 A. 

70. %<KG5:, �.�. $5018;8B0F8O 1>;L=KE 8 8=20;84>2 / �. �. %<KG5: //  .: 

 548F8=A:0O ;8B5@0BC@0 - 2009. 3 560 A. 

71. %?8@8=, !.!., �8A5;52, �.�. #@>1;5<K E@>=8G5A:>9 1>;8 2 A?8=5: D0A5-

B>G=K9 A8=4@>< / !.!. %?8@8= // $ � « 548F8=A:>5 >1>7@5=85». - 2015. 

- № 17. - %. 102531031. 

https://www.rmj.ru/archive/klinicheskie_rekomendatsii_i_algoritmy_dlya_praktikuyushchikh_vrachey_izbrannye_lektsii_dlya_semeyny_9/
https://www.rmj.ru/archive/klinicheskie_rekomendatsii_i_algoritmy_dlya_praktikuyushchikh_vrachey_izbrannye_lektsii_dlya_semeyny_9/


122 

 

72. %KG52, �.�., �C:5A, �.�., &0H5=>20, �.�. (0@<0:>35=5B8G5A:>5 B5AB8@>-

20=85 3 =>20O <548F8=A:0O B5E=>;>38O / �.�. %KG52 //  >45@=870F8O 

74@02>>E@0=5=8O: ?>;8B8:0 8 C?@02;5=85 2 74@02>>E@0=5=88. 3 2010. 3 &. 

2. - %. 39343. 

73. &8B>20, !.�. #0F85=B A =5A?5F8D8G5A:>9 1>;LN 2 =86=59 G0AB8 A?8=K: 

0;3>@8B< 4803=>AB8:8 8 B5@0?88 / !.�. &8B>20 // $ � « 548F8=A:>5 

>1>7@5=85». 3 2016. 3 &. 12. 3 %. 7753781. 

74. &@8=8B0BA:89, .. �., "AB@>20, �. �. (0:B>@K @8A:0 @5F84820 1>;52>3> 

A8=4@><0 ?>A;5 >?5@0B82=>3> ;5G5=8O ?> ?>2>4C C40;5=8O 3@K6 <56?>-

72>=:>2KE 48A:>2 / ..�. &@8=8B0BA:89 // �;02=K9 �@0G/!52@>;>38O. 

2010. - &.1. - 2K?. 20. - %. 14318. 

75. )018@>2, (.�., )018@>20, ..(. �>;8 2 H55 8 A?8=5 (4803=>AB8:0, :;8=8-

:0 8 ;5G5=85) / (.�. )018@>2 // #@0:B8G5A:0O <548F8=0. - 2012. - &. 2. - 

2K?. 57. - %. 23328. 

76. *K:C=>2,  .�. 8 4@. "1A;54>20=85 2 ?@>F5AA5 @5018;8B0F88 ?0F85=B>2 A 

?>2@5645=85< A?8==>3> <>730 // $5018;8B0F8O 1>;L=KE A B@02<0B8G5A:>9 

1>;57=LN A?8==>3> <>730 / #>4 >1I. @54. �. �. �20=>2>9 8 4@. -  ., 2010. 

%. 2783288. 

77. +5@5?0=>2, �.�. $CAA:0O 25@A8O >?@>A=8:0 "A25AB@8: :C;LBC@0;L=0O 040?-

B0F8O 8 20;84=>ABL / �.�. +5@5?0=>2 // )8@C@38O ?>72>=>G=8:0. - 2009. - 

&.3. - %. 93398. 

78. +5@=5=:>, ".�. �5G5=85 1>;52KE A:5;5B=>-<KH5G=KE ?>OA=8G=KE A8=-

4@><>2 / ".�. +5@=5=:> // «$ �». 3 2000. - &10. 3 %. 408 3 414. 

79. +5@=8:>20, �.�. �KA>:>B5E=>;>38G=K5 <5B>4K =59@>@5018;8B0F88 ?@8 

701>;520=8OE =5@2=>9 A8AB5<K / �.�. +5@=8:>20,  .�. #8@04>2, !.�. %C-

?>=520, �.�. +5@2O:>2, �.%. �;>G:>2, ".�.  >:85=:>, $.). �N:<0=>2, 

�.�. #>940H520, �.�. �24N=8=0 // !52@>;>38O XXI 25:0: 4803=>AB8G5-

A:85, ;5G51=K5 8 8AA;54>20B5;LA:85 B5E=>;>388. $C:>2>4AB2> 4;O 2@0G59 

/ #>4 @54.  .�. #8@04>20, %.!. �;;0@8>H:8=0,  . . &0=0H0. 3  >A:20, 

2015. 3 %. 274-331. 

https://www.rmj.ru/authors/chernenko_o_a/
https://www.rmj.ru/archive/nevrologiya_novosti_farmkompaniy/


123 

 

80. ,58=, �.#. �=B@0>?5@0F8>==K9 8 ?>A;5>?5@0F8>==K9 =59@><>=8B>@8=3 

<>B>@=>3> 45D8F8B0 C ?0F85=B>2 A 45D>@<0F8O<8 ?>72>=>G=8:0 / �.#. 

,58=,  .%. %09DCB48=>2, �.�. %:@8?=8:>2, �.�. �@82>@CG:>, %.". $O-

1KE // )8@C@38O. �C@=0; 8<. !.�. #8@>3>20. 3 2017. 3 № 4. 3 %. 19-23. 

81. ,B@815;L, ).�. &5@0?8O E@>=8G5A:>9 1>;8: ?@0:B8G5A:>5 @C:>2>4AB2>. 

#>4 @54. !.�."A8?>2>9, �.�.�0=8;>20, �.�."A8?>2>9. #5@ A =5<.  .: 

�-"&�$  5480, 2005. 

82. /:C?>2, -.�., /:C?>20, %.#.,  CA;8<>20, �.�.  C;LB825:B>@=K9 E0@0:B5@ 

:C?8@>20=8O >AB@>9 8 E@>=8G5A:>9 1>;8 8 =5>1E>48<>ABL 8A?>;L7>20=8O 

:>?8=3-AB@0B5389 55 ?@5>4>;5=8O / -.�. /:C?>2 // !52@>;>388 8 #A8E80B-

@88. 3 2015. 3 &.115. 3 �K?. 12. 3 %. 983103. 

83. /E=>, !.!., �C:CH:8=,  .�. )@>=8G5A:0O 1>;L: <548:>-18>;>38G5A:85 8 

A>F80;L=>-M:>=><8G5A:85 0A?5:BK / !.!. /E=> // �5AB=8: $� !. 3 2012. 

3 N 9. 3 %. 54358. 

84. Aamir, A., Girach, A., Sarrigiannis, P.G., et al. Repetitive Magnetic Stimula-

tion for the Management of Peripheral Neuropathic Pain: A Systematic Re-

view. Adv Ther. 3 2020. 3 Vol. 37. - №3. 3 P. 99831012. 

85. Abramovitz, J.N., Neff, S.R. Lumbar disc surgery: results of the Prospective 

Lumbar Discectomy Study of the Joint Section on Disorders of the Spine and 

Peripheral Nerves of the American Association of Neurological Surgeons and 

the Congress of Neurological Surgeons // Neurosurgery. - 1991. - Vol. 29. - 

№2. - P. 301-308. 

86. Albeck, M.J. et al. Diagnostic value of electrophysiological tests in patients 

with sciatica // Acta Neurol Scand. - 2000. - Vol. 4. - P. 249-254. 

87. Albert, H., Sorensen, J., Christensen, B., Manniche C. Antibiotic treatment in 

patients with chronic low back pain and vertebral bone edema (Modic type 1 

changes): a double-blind randomized clinical controlled trial of efficacy. Eur 

Spine J. 3 2013. - Vol. 22. - P. 6973 707 

88. Alzayed, K.A., Alsaadi, S.M. Efficacy of Pulsed Low-Frequency Magnetic 

Field Therapy on Patients with Chronic Low Back Pain: A Randomized Dou-



124 

 

ble-Blind Placebo-Controlled Trial // Asian Spine J. - 2020. - Vol. 14. - № 1. - 

P. 33-42. 

89. Ambriz-Tututi, M., Alvarado-Reynoso, B., Drucker-Colín, R. Analgesic effect 

of repetitive transcranial magnetic stimulation (rTMS) in patients with chronic 

low back pain. Bioelectromagnetics. 3 2016. -Vol.37. - № 8. - P. 527-535. doi: 

10.1002/bem.22001. Epub 2016 Aug 22. PMID: 27548757. 

90. André¬Obadia, N., Mertens, P., Lelekov¬Boissard, T. et al. Is Life better after 

motor cortex stimulation for pain control? Results at long¬term and their pre-

diction by preoperative rTMS. Pain Physician. 3 2014. 3 Vol. 17. - № 1. 3 P. 

53362. 

91. Aoki, Y., Sugiura, S., Nakagawa, K., 5t al. Evaluation of nonspecific low back 

pain using a new detailed visual analogue scale for patients in motion, stand-

ing, and sitting: characterizing nonspecific low back pain in elderly patients // 

Pain Research and Treatment. - 2012. 3 Vol. 24. - P. 1 - 4. 

92. Bailly, F., Maigne, J., Genevay, S. Inflammatory pain pattern and pain with 

lumbar extension associated with Modic 1 changes on MRI: a prospective 

case3 control study of 120 patients. Eur Spine J. 3 2014. 3 Vol. 23. - № 3. - P. 

493497 

93. Balague, F., Mannion, A.F., Pellise, F. et al. Non-specific low back pain // The 

Lancet. - 2011. - Vol. 3 379. - № 9814. - P. 482 - 491. 

94. Beaulieu, L.D. Reliability and minimal detectable change of transcranial mag-

netic stimulation outcomes in healthy adults: A systematic review / L.D. Beau-

lieu, V.H. Flamand, H. Massé-Alarie, C. Schneider // Brain Stimul. 3 2017. 3 

Vol. 10. 3 № 2. 3 P. 196-213. 

95. Beyaz, E.A., Akyuz, G., Us, O. The role of somatosensory evoked potentials in 

the diagnosis of lumbosacral radiculopathies // Electromyogr Clin Neurophys-

iol. - 2009. - Vol. 49. - № 4. - P. 131-142. 

96. Binny, J., Joshua, Wong, N.L. et al. Transcutaneous electric nerve stimulation 

(TENS) for acute low back pain: systematic review // Scand J Pain. - 2019. - 

Vol. 19. - № 2. - P. 225-233. 



125 

 

97. Blanco, G., Martínez, C., Ladero, J.M. et al. Interaction of CYP2C8 and 

CYP2C9 genotypes modifies the risk for nonsteroidal anti-inflammatory drugs-

related acute gastrointestinal bleeding. Pharmacogenet Genomics. -2008. 3 

Vol.18. - № 1. - P.37343. 

98. Bodofsky, E.B. Is electrodiagnosic testing for polyneuropathy overutilized? / 

E.B. Bodofsky, G.T Carter, J.D. England // Muscle Nerve. 3 2017. 3 Vol. 55. 3 

№ 3. 3 P. 301-304. 

99. Boos, N., Aebi, M. (Eds). Spinal Disorders. Fundamentals of Diagnosis and 

Treatment. Berlin: Springer. - 2008. - P. 165-167. 

100. Brox, J. I., Nygaard, Ø.P., Holm, I. et al. Four-year follow-up of surgical 

versus non-surgical therapy for chronic low back pain // Ann Rheum Dis. - 

2010. - Vol. 69. - P. 164331648. doi: 10.1136/ard.2009.108902. 

101. Bunzli, S., McEvoy, S., Dankaerts, W. et al. Patient Perspectives on Partici-

pation in Cognitive Functional Therapy for Chronic Low Back Pain. J. Phys 

Ther. 3 2016. 3 Vol. 96. - № 9. 3 P. 1397-1407. 

102. Burchiel, K.J. (Ed). Surgical Management of pain. Second edition. Thieme, - 

2015. - P. 37-42. 

103. Cabak, A., Dąbrowska-Zimakowska, A., Truszczyńska, A. et al. Strategies 

for Coping with Chronic Lower Back Pain in Patients with Long Physiotherapy 

Wait Time. Med Sci Monit. 3 2015. 3 Vol. 21. - P. 3913-3920. 

doi:10.12659/msm.894743 

104. Chipchase, L. A checklist for assessing the methodological quality of studies 

using transcranial magnetic stimulation to study the motor system: An interna-

tional consensus study / L. Chipchase, S. Schabrun, L. Cohen, P. Hodges, M. 

Ridding, J. Rothwell, J. Taylor, U. Ziemann // Clin Neurophysiol. 3 2012. 3 

Vol. 123. 3 № 9. 3 P. 169831704. 

105. Chou, R., Qaseem, A., Snow, V. et al. Diagnosis and treatment of low back 

pain: a joint clinical practice guideline from the American College of Physi-

cians and the American Pain Society // Ann Intern Med. - 2007. - Vol. 147. - P. 

478 - 491. 



126 

 

106. Crofford, L.J. Chronic Pain: Where the Body Meets the Brain. Trans Am 

Clin Climatol Assoc. 3 2015. 3 Vol. 126. 3 P. 167-183. 

107. Crowe, M., Gillon, D., Jordan, J. et al. Older peoples' strategies for coping 

with chronic non-malignant pain: A qualitative meta-synthesis. Int J Nurs Stud. 

3 2017. 3 Vol. 68. - P. 40-50. 

108. Cruccua, G. et al. EAN guidelines on central neurostimulation therapy in 

chronic pain conditions. European journal of neurology 2016; 28: 195231970 

109. Dell’osso, B., Camuri, G., Castellano, F., et. al. Meta-review of metanalytic 

studies with repetitive transcranial magnetic stimulation (rTMS) for the treat-

ment of major depression // Clin Pract Epidemiol Ment Health. 3 2011. 3 N7. 3 

$.1673177 

110. Dezutter, J., Dewitte, L., Thauvoye, E. et al. Meaningful coping with chronic 

pain: Exploring the interplay between goal violation, meaningful coping strate-

gies and life satisfaction in chronic pain patients. Scand J Psychol. 3 2017. 3 

Vol. 58. - № 1. 3 P. 29-35. 

111. Dreyfuss, P.H., Dreyer, S.J. Lumbar zygapophysial (facet) joint injections // 

Spine J. - 2003. - Vol. 3. - P. 505 3 595. 

112. Eccleston, C., Hearn, L., Williams, A.C. Psychological therapies for the 

management of chronic neuropathic pain in adults. Cochrane Database Syst. 

Rev. 3 2015. 3 Vol. 10. - CD011259 

113. Elshiwi, A.M., Hamada, H.A., Mosaad, D. et al. Effect of pulsed electro-

magnetic field on nonspecific low back pain patients: a randomized controlled 

trial // Braz J Phys Ther. - 2019. - Vol. 23. - № 3. - P. 244-249. 

114. Ferrero, E., Lonjon, G., Bouyer, B., Sabourin M. et al. Influence of comor-

bidities on patientsreported outcomesin degenerative lumbar spine stenosis // J. 

Orthopaedics & Traumatology: surgery & research. - 2018. - Vol. 104. - P 

1031-1036. 

115. Filippiadis, D.K., Kelekis, A. A review of percutaneous techniques for low 

back pain and neuralgia: current trends in epidural infiltrations, intervertebral 



127 

 

disk and facet joint therapies // Br J Radiol. - 2016. - Vol. 89. - № 1057. - P. 

20150357. 

116. Floris, W. Kraaimaat, Andrea, W. M. Evers. Pain-coping strategies in chron-

ic pain patients: Psychometric characteristics of the pain-coping inventory, In-

ternational Journal of Behavioral Medicine. 3 2003. 3 Vol. 10. - Issue 4. 3 P. 

3433363. 

117. Freynhagen, R., Baron, R., Gockel, U. et al. Pain DETECT: a new screening 

questionnaire to detect neuropathic components in patients with back pain. 

Curr Med Res Opin. 3 2006. 3 Vol. 22. 3 P.1911-20 

118. Fujimoto, K. Use of Central Motor Conduction Time and Spinal Cord 

Evoked Potentials in the Electrophysiological Assessment of Compressive 

Cervical Myelopathy / K. Fujimoto, T. Kanchiku, Y. Imajo, H. Suzuki, M. 

Funaba, N. Nishida, T. Taguchi // Spine (Phila Pa 1976). 3 2016. 3 Vol. 24. 3 

№ 3. 3 P. 77-81. 

119. Gautschi, O.P., Smoll, N.R., Joswig, H. et al. Influence of age on pain inten-

sity, functional impairment and health-related quality of life before and after 

surgery for lumbar degenerative disc disease // Clin. Neurol. Neurosurg. 3 

2016. Vol.150. - P. 33-39. doi: 10.1016/j.clineuro.2016.08.024. 

120. Hagg, O., Fritzell, P., Ekselius, L. et al. Predictors of outcome in fusion sur-

gery for chronic low back pain A report from the Swedish Lumbar Spine Study 

// Eur Spine J. - 2003. - Vol. 12A. - P. 22333. 

121. Han, C., Ma, X., Ma, J. et al. Distribution characteristics of Modic changes 

of lumbar endplate and its relationship with low back pain. Zhongguo Xiu Fu 

Chong Jian Wai Ke Za Zhi. 3 2009. 3 Vol. 23. - № 12. 3 P. 1409-1412 

122. Harirforoosh, S., Asghar, W., Jamali, F. Adverse Effects of Nonsteroidal 

Antiinflammatory Drugs: An Update of Gastrointestinal, Cardiovascular and 

Renal Complications. J Pharm Pharm Sci. 3 2013. 3 Vol. 16. - № 5. 3 P. 821 3 

847. 

123. Hosomi, K., Shimokawa, T., Ikoma, K. et al. Daily repetitive transcranial 

magnetic stimulation of primary motor cortex for neuropathic pain: a random-



128 

 

ized, multicenter, double¬blind, crossover, sham¬controlled trial. Pain. 3 2013. 

3 Vol. 154. - № 7. 3 P. 1065372. 

124. Hoy, D., Bain, C., Williams, G. et al. A systematic review of the global 

prevalence of low back pain // Arthritis Rheum. - 2012. - Vol. 64. - № 6. - P. 

2028 3 2037. 

125. Ilves, O.E., Hermsen, L.A.H., van der Wouden, J.C., et al. Are changes in 

pain, cognitive appraisals and coping strategies associated with changes in 

physical functioning in older adults with joint pain and chronic diseases? Ag-

ing Clin Exp Res. 3 2019. 3 Vol. 31. - № 3. 3 P. 377-383. doi:10.1007/s40520-

018-0978-x 

126. Jauregui, J.J., Cherian, J.J., Gwam, C.U., et al. A Meta-Analysis of 

Transcutaneous Electrical Nerve Stimulation for Chronic Low Back Pain. // 

Surg Technol Int. - 2016. - Vol. 28. - P. 296-302. 

127. Jetté, F., Côté, I., Meziane, H.B. et al. Effect of single¬session repetitive 

transcranial magnetic stimulation applied over the hand versusleg motor area 

on pain after spinal cord injury. Neurorehabil. Neural. Repair. 3 2013. 3 Vol. 

27. - № 7. 3 P. 636343. 

128. Jensen, R., Leboeuf-Yde, C., Wedderkopp, N. et al.  Is the development of 

Modic changes associated with clinical symptoms? A 14-month cohort study 

with MRI. Eur Spine J. 3 2012. 3 Vol. 21. - № 11. 3 P. 227132279 

129. Kadow, T., Sowa, G., Vo, N. et al. Molecular basis of intervertebral disc de-

generation and herniations: what are the important translational questions? // 

Clin Orthop Relat Res. - 2015. - Vol. 473. - № 6. - P. 1903-1912. doi: 

10.1007/s11999-014-3774-8. 

130. Kallhed, C., Martensson, L. Strategies to manage activities in everyday life 

after a pain rehabilitation program. Scand J Occup Ther. 2018; 25(2): 145-152. 

131. Kasundra, G.M. Carpal tunnel syndrome: Analyzing efficacy and utility of 

clinical tests and various diagnostic modalities / G.M. Kasundra, I. Sood, A.N. 

Bhargava, B. Bhushan, K. Rana, H. Jangid, K. Shubhkaran, G.S. Pujar // J 

Neurosci Rural Pract. 3 2015. 3 Vol. 6. 3 № 4. 3 P. 504-510. 



129 

 

132. Kelekis, A., Filippiadis, D.K. Percutaneous therapy versus surgery in chron-

ic back pain: how important is imaging in decision-making // Imaging Med. - 

2013. - Vol. 5. - P. 1873196. 

133. Kreiner, D.S., et al (Eds). Clinical guidelines for multidisciplinary spine 

care. Diagnosis and treatment of lumbar disc herniation with radiculopathy. 

North American Spine Society, 2012. $.78 

134. Kreiner, D.S., Matz, P. (Eds.). Evidence-Based Clinical Guidelines for Mul-

tidisciplinary Spine Care: Diagnosis and treatment of low back pain. North 

American Spine Society, 2020. P. 6. 

135. Lan, L., et al. The efficacy of transcranial magnetic stimulation on migraine: 

a meta-analysis of randomized controlled trails. The Journal of Headache and 

Pain. 3 2017. 3 Vol. 18. 3 P. 86. DOI 10.1186/s10194-017-0792-4 

136. Lefaucheur, J.P., André¬Obadia, N., Antal, A. et al. Evidence¬based guide-

lines on the therapeutic use of repetitive transcranial magnetic stimulation 

(rTMS). Clin. Neurophysiol. 3 2014. 3 Vol. 125. - № 11. 3 P. 21503206. 

137. Malanga, G.A., Yan, N., Stark, J. Mechanisms and efficacy of heat and cold 

therapies for musculoskeletal injury // Postgrad Med. - 2015. - Vol. 127. - № 1. 

- P. 57-65. doi:10.1080/00325481.2015.992719 

138. McMorland, G., Suter, E., Casha, S., et al. Manipulation or microdiskectomy 

for sciatica? A prospective randomized clinical study // J Manipulative Physiol 

Ther. - 2010. - Vol. 33. - № 8. - P. 576-584. 

139. Moreno¬Duarte, I., Morse, L.R., Alam, M., et al. Targeted therapies using 

electrical and magnetic neural stimulation for the treatment of chronic pain in 

spinal cord injury. Neuroimage. 3 2014. 3 Vol. 85. - № 3. 3 P. 1003313. 

140. Nardone, R., Höller, Y., Brigo, F. et al. Descending motor pathways and 

cortical physiology after spinal cord injury assessed by transcranial magnetic 

stimulation: a systematic review. Brain Res. 3 2015. 3 Vol. 1619. 3 P. 139354. 

141. Nasution, K., Lubis, I., Dwe, N., et al. The correlation of pain intensity and 

quality of life in cronic LBP patients in Adam Malik general hospital. IOP 

Conf. Series: Earth and Environmental Science. 3 2018. 3 P. 125. 



130 

 

142. Nizard, J., Lefaucheur, J.P., Helbert, M., et al. Non-invasive stimulation 

therapies for the treatment of refractory pain. Discov Med. 3 2012. 3 Vol. 14. - 

№ 74. 3 P. 21-31. 

143. Oliveira, C.B., Maher, C.G., Pinto, R.Z., et al. Clinical practice guidelines 

for the management of non‑specific low back pain in primary care: an updated 

overview // European Spine Journal. - 2018. - Vol. 27. - P. 2791 3 2803. 

144. Olson, P.R., Lurie, J.D., Frymoyer, J., et al. Lumbar Disk Herniation in the 

Spine Patient Outcomes Research Trial (SPORT): Does Educational Attain-

ment Impact Outcome? // Spine (Phila Pa 1976). - 2011. - Vol. 36. - № 26. - P. 

232432332. 

145. Omar, A.S., Awadalla, M.A., El-Latif, M.A. Evaluation of pulsed electro-

magnetic field therapy in the management of patients with discogenic lumbar 

radiculopathy // Int J Rheum Dis. 3 2012. 3 Vol. 15. - № 5. 3 P. e101-e108. 

146. Orhan, C., Van Looveren, E., Cagnie, B., et al. Are Pain Beliefs, Cognitions, 

and Behaviors Influenced by Race, Ethnicity, and Culture in Patients with 

Chronic Musculoskeletal Pain: A Systematic Review. Pain Physician. 3 2018. 

Vol. 21. - № 6. 3 P. 541-558. 

147. Petrofsky, J.S., Laymon, M., Alshammari, F., et al. Use of low level of con-

tinuous heat and Ibuprofen as an adjunct to physical therapy improves pain re-

lief, range of motion and the compliance for home exercise in patients with 

nonspecific neck pain: A randomized controlled trial. // J Back Musculoskelet 

Rehabil. - 2017. - Vol. 30. - № 4. - P. 889-896. doi:10.3233/BMR-160577 

148. Pochon, L., Kleinstück, F.S., Porchet, F. et al. Influence of gender on pa-

tient-oriented outcomes in spine surgery // Eur Spine J. - 2016. - Vol. 25. - № 

1. - P. 235-246. 

149. Polnik, J.D. May clinical neurophysiology help to predict the recovery of 

neurological early rehabilitation patients? / J.D. Polnik // BMC Neurology. 3 

2015. 3 № 15. 3 P. 239-246. 

150. Prather, H., Cheng, A., Steger-May, K., et al. Hip and lumbar spine physical 

examination findings in people presenting with low back pain, with or without 



131 

 

lower extremity pain. J Orthop Sports Phys Ther. 3 2017. 3 Vol. 47. - № 3. 3 P. 

163 -172. 

151. Sherbourne, C.D., Ryan, G.W., Whitley, M.D., et al. Coping and Manage-

ment Techniques Used by Chronic Low Back Pain Patients Receiving Treat-

ment From Chiropractors. J Manipulative Physiol Ther. 3 2019. 3 Vol. 42. - № 

8. 3 P. 582-593. 

152. Snaith, R.P. The Hospital Anxiety And Depression Scale. Health Qual Life 

Outcomes. 3 2003. 3 Vol. 1. 3 P. 29 

153. Stam, W., Jansen, J., Taylor, S. Efficacy of etoricoxib, celecoxib, lumiracox-

ib, non-selective NSAIDs, and acetaminophen in osteoarthritis: a mixed treat-

ment comparison. Open Rheumatol J. 3 2012. Vol. 3 6. 3 P. 6-20. 

154. Świerczyńska, A. Neurophysiological methods in evaliuation of neu-

rorehabiltation in children / A. Świerczyńska, R. Kłusek, M. Kaciński // Przegl 

Lek. 3 2016. 3 Vol. 73. 3 № 3. 3 P. 183-186. 

155. Van Tulder, M.W., Becker, A., Bekkering, T., et al. European guidelines for 

the management of acute nonspecific low back pain in primary care // Eur 

Spine J. - 2006. - Vol. 15. - № 2. - P. 169-191. 

156. Waddell, G., Main, C.J. Illness behavioral. The back pain revolution. 2th Ed. 

Waddell G. Edinburgh, Churchill Livingstone. - 2004. - P. 155-173. 

157. Wang, W., Sun, M., Xu, Z., et al. The low back pain in patients with hip os-

teoarthritis: current knowledge on the diagnosis, mechanism and treatment out-

come // Ann Joint. - 2016. - Vol. 1. 3 P. 9. 

158. Wong, J., C>t5, P., Sutton, D.A., et al. Clinical practice guidelines for the 

noninvasive management of low back pain: A systematic review by the Ontario 

Protocol for Traffic Injury Management (OPTIMa) Collaboration // Eur J Pain. 

- 2017. - Vol. 21. - № 2. - P. 201-216. 

159. Yaman, M.E., Kazancı, A., Yaman, N., et al. Non Factors that influence re-

current lumbar disc herniation // Hong Kong Med J. - 2017. - Vol. 23. № 3. - P 

2583263. 

 



132 

 

%C<EB> D45BF, BCG5?<>B64AAOI CB F9@9 8<EE9DF4J<<: 
1.  8BL:>2A:89, %. �., �8?0@8A>20, �. %., �>G5B:>2, �. �., 8 4@. � 2>?@>AC > 

=081>;55 G0ABKE ?@8G8=0E E@>=8G5A:>3> 1>;52>3> A8=4@><0 ?>OA=8G=>-

:@5ABF>2>9 ;>:0;870F88. %>2@5<5==K5 ?>4E>4K =5<548:0<5=B>7=>3> ;5-

G5=8O / %.�.  8BL:>2A:89 // �C@>@B=0O <548F8=0. 3 2020. 3 &. 4. - %. 753

88. 

2.  8BL:>2A:89, %. �., �8?0@8A>20, �. %., �>G5B:>2, �. �., 8 4@. $048:C;O@-

=0O 1>;L 2 @0<:0E E@>=8G5A:>3> =59@>?0B8G5A:>3> 1>;52>3> A8=4@><0. 

%>2@5<5==K5 ?>4E>4K =5<548:0<5=B>7=>3> ;5G5=8O / %.�.  8BL:>2A:89 

// (878>B5@0?8O, 10;L=5>;>38O 8 @5018;8B0F8O. - 2020. - &. 19. - № 4. - %. 

2573265. 

3.  8BL:>2A:89, %. �., �8?0@8A>20, �. %.,  8BL:>2A:89, �. �. )@>=8G5A:0O 

1>;L 2 A?8=5: :@8B5@88 4803=>AB8:8 8 0=0;87 :>?8=3>2KE AB@0B5389 (>1-

7>@) / %.�.  8BL:>2A:89 // %0@0B>2A:89 =0CG=>-<548F8=A:89 6C@=0;. 3 

2021. - &. 17. - № 1. 3 %. 1213127. 

4.  8BL:>2A:89, %. �., #>=><0@520, !. ..,  8BL:>2A:89, �. �., 8 4@. (0@-

<0:>35=5B8G5A:85 B5E=>;>388 2 @0<:0E ?5@A>=0;878@>20==>3> ?>4E>40 

?@8 1>;OE 2 A?8=5 / %.�.  8BL:>2A:89 // �@0G. 3 2021. - &.9. - %. 21325. 

5.  8BL:>2A:89, %.�. )@>=8G5A:0O 1>;L 2 A?8=5: A>2@5<5==K5 ?>4E>4K : 

2545=8N.  0B5@80;K XXIII �>=3@5AA0 A <564C=0@>4=K< CG0AB85<: �028-

45=:>2A:85 GB5=8O. !52@>;>38O / %.�.  8BL:>2A:89 // %0=:B-#5B5@1C@3, 

23324 A5=BO1@O. - 2021. - %. 2263227. 

6.  8BL:>2A:89, %.�. (0@<0:>35=5B8G5A:89 ?>4E>4 ?@8 :>@@5:F88 E@>=8-

G5A:>9 1>;8 2 A?8=5. %1>@=8: B578A>2 XXVII $>AA89A:>9 =0CG=>-

?@0:B8G5A:>9 :>=D5@5=F88 A <564C=0@>4=K< CG0AB85< " 548F8=0 1>;8 

3 >B ?>=8<0=8O : 459AB28N" 16318.09.20213 / %.�.  8BL:>2A:89 // $>A-

A89A:89 6C@=0; 1>;8. 3 2021. - &. 19, A?5F2K?CA:. - %. 28 

7. Ponomareva, N. Y., Mitkovskiy, V. G., Mitkovskiy, S. V., et al. Pharmaco-

genetic studies for personalized patient therapy in rehabilitation treatment pro-

grams at different stages of rehabilitation / N. Y Ponomareva // International 



133 

 

Conference <Science and innovations 2021: development directions and priori-

ties=, P. 188-192; July 7, 2021, Melbourne, Australia. - 2021. - P. 188-192. 

8.  8BL:>2A:89, %. �., �8?0@8A>20, �. %.,  8BL:>2A:89, �. �. �=0;87 2>7-

@0AB=KE 8 35=45@=KE 40==KE 1>;L=KE A E@>=8G5A:>9 1>;LN 2 =86=59 G0-

AB8 A?8=K. %1>@=8: B578A>2 XXVIII $>AA89A:>9 =0CG=>-?@0:B8G5A:>9 

:>=D5@5=F88 A <564C=0@>4=K< CG0AB85< " 548F8=0 1>;8 3 >B ?>=8<0-

=8O : 459AB28N" 26328.05.20223 / %.�.  8BL:>2A:89 // $>AA89A:89 6C@=0; 

1>;8. 3 2022. - &. 20, A?5F2K?CA:. - %. 43344 

9.  8BL:>2A:89, %. �., �8?0@8A>20, �. %.,  8BL:>2A:89, �. �. %>2@5<5==K5 

?>4E>4 : 2545=8N 1>;L=KE A E@>=8G5A:>9 1>;LN 2 A?8=5 2 @0<:0E =>2>9 

?0@0483<K @5018;8B0F8>==>3> ;5G5=8O. %1>@=8: B578A>2 XXVIII $>AA89-

A:>9 =0CG=>-?@0:B8G5A:>9 :>=D5@5=F88 A <564C=0@>4=K< CG0AB85< 

" 548F8=0 1>;8 3 >B ?>=8<0=8O : 459AB28N" 26328.05.20223 / %.�.  8BL-

:>2A:89 // $>AA89A:89 6C@=0; 1>;8. 3 2022. - &. 20, A?5F2K?CA:. - %. 443

45 

10.   8BL:>2A:89, %. �., �8?0@8A>20, �. %., �:CH520, �. �. �>38AB8:0 B5E=>-

;>389 2 @0<:0E ?5@A>=8D8F8@>20==>9 @5018;8B0F88 ?0F85=B>2 A E@>=8-

G5A:>9 1>;LN 2 A?8=5/ %.�.  8BL:>2A:89 // (878>B5@0?8O, 10;L=5>;>38O 

8 @5018;8B0F8O. - 2023. &. 22. № 3. 3 %. 1513159. 

  



134 

 

#D<?B:9A<9 1 

"J9A>4 86<74F9?PAOI A4DGL9A<= 

 

�;8=8G5A:0O >F5=:0 42830B5;L=KE =0@CH5=89 ?@>2>48;0AL ?> H5AB8 

10;L=>9 H:0;5: 

0 - ?>;=>5 >BACBAB285 0:B82=KE 42865=89;  

1 - 0:B82=K5 42865=8O >BACBAB2CNB, => ?0;L?0B>@=> >?@545;O5BAO 

=0?@O65=85 <KHF;  

2 - 0:B82=K5 42865=8O A>25@H0NBAO, => B>;L:> ?@8 8A:;NG5=88 BO65-

AB8 :>=5G=>AB8 - 2 >1;53G5==>< ?>;>65=88, >=8 @57:> >3@0=8G5=K 2 >1J5<5, 

A8;0 >BACBAB2C5B;  

3 - 0:B82=K5 42865=8O A>25@H0NBAO 2 ?>;=>< >1J5<5, <KHFK ?@5>4>-

;520NB BO65ABL :>=5G=>AB8, => A8;0 8E @57:> ?>=865=0, 8 >=8 =5 ?@5>4>;5-

20NB 4>?>;=8B5;L=>3> A>?@>B82;5=8O 8AA;54CNI53>; 

4 - 0:B82=K5 42865=8O A>25@H0NBAO 2 ?>;=>< >1J5<5, <KHFK ?@5>4>-

;520NB =5 B>;L:> BO65ABL :>=5G=>AB8, => 8 4>?>;=8B5;L=>5 A>?@>B82;5=85 

8AA;54CNI53>, >4=0:> A8;0 8E 5I5 A=865=0 ?> A@02=5=8N A> 74>@>2>9 AB>-

@>=>9;  

5 - >1J5< 0:B82=KE 42865=89 8 A8;0 <KHF 2 ?@545;0E =>@<K.  

 

�82>ABL ACE>68;L=KE @5D;5:A>2 >F5=820;0AL 2 10;;0E:   

0- >BACBAB285 @5D;5:A>2,  

1- 2K@065==>5 A=865=85,  

2- ;53:>5 A=865=85,  

3-=>@<0. 

 

 

  



135 

 

#D<?B:9A<9 2 

"CDBEA<> PainDetect 

 



136 

 

#D<?B:9A<9 3 

"CDBEA<> "E69EFD< A4DGL9A<S :<;A989SF9?PABEF< CD< �!+%  

Oswestry Disability Index (ODI) 

   



137 

 

#D<?B:9A<9 4 

 

 



138 

 

#D<?B:9A<9 5 

,>4?4 >4F4EFDBH<;4J<< 5B?< 

Pain Catastrophizing Scale (PCS) 

 

 


