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Radial Tunnel 
Syndrome

!"#$*#%+#$%..-,$;.(*$-.8#-"#%$-.$/.%9$-"%##$9&(*$
*#%+#,$-"&-$-%&+#)$'.3*$-"#$&%9$-.$-"#$"&*'6$
<*#$./$-"#,#$*#%+#,$(,$-"#$%&'(&)$*#%+#6$!"#$
*#%+#$5&,,#,$'.3*$-"#$:&01$./$-"#$455#%$&%96$
=-$-"#*$,5(%&),$.4-3&%'$&*'$0%.,,#,$-"#$.4-,('#$
>-"#$)&-#%&)$5&%-?$./$-"#$#):.3$:#/.%#$(-$3(*',$(-,$
3&@$'.3*$-"#$/.%#&%9$&*'$"&*'6

Introduction  
!A&'(&)$-4**#)$,@*'%.9#$"&55#*,$3"#*$
-"#$%&'(&)$*#%+#$(,$,B4##C#'$3"#%#$(-$5&,,D
#,$-"%.48"$&$-4**#)$*#&%$-"#$#):.36$!"#
,@95-.9,$./$%&'(&)$-4**#)$,@*'%.9#$&%#
+#%@$,(9()&%$-.$-"#$,@95-.9,$./$-#**(,
#):.3$>)&-#%&)$#5(0.*'@)(-(,?6$!"#%#$&%#$$
+#%@$/#3$"#)5/4)$-#,-,$/.%$%&'(&)$-4**#)$$
,@*'%.9#2$3"(0"$0&*$9&1#$(-$"&%'$-.$
'(&8*.,#6

/"&'%0,&*(%1&++%"(+2%34,%,-*()'$#-*5

!"#$%&#'$(%)*%$"+%+,-).%#'+%#**+/$+01

2"+%/#3(+(%)*%'#04#,%$355+,%(650')7+1

!#6(%$)%7#8+%$"+%&#45%9)%#.#61

<*$-"#$)&-#%&)$5&%-$./$-"#$#):.32$-"#$%&'(&)$*#%+#
#*-#%,$&$-4**#)$/.%9#'$:@$94,0)#,$&*'$:.*#6$



!"(,$(,$0&))#'$-"#$%&'(&)$-4**#)6$

E&,,(*8$-"%.48"$-"#$%&'(&)$-4**#)2$-"#$%&'(&)
*#%+#$%4*,$:#).3$-"#$,45(*&-.%$94,0)#6$!"#$
,45(*&-.%$94,0)#$)#-,$@.4$-3(,-$@.4%$%(8"-$"&*'$
0).013(,#6$!"(,$(,$-"#$9.-(.*$./$4,(*8$&$,0%#3D
'%(+#%$-.$-(8"-#*$&$,0%#36

F/-#%$-"#$%&'(&)$*#%+#$5&,,#,$4*'#%$-"#$,45(*&D
-.%$94,0)#2$(-$:%&*0"#,$.4-$&*'$&--&0"#,$-.
-"#$94,0)#,$.*$-"#$:&01$./$-"#$/.%#&%96

:.36$!"#$,@95-.9,$./$%&'(&)$-4**#)
,@*'%.9#$&%#$+#%@$,(9()&%$-.$-"#$,@95-.9,$./
-#**(,$#):.36$F,$(*$-#**(,$#):.32$5&(*$/%.9
%&'(&)$-4**#)$,@*'%.9#$./-#*$,-&%-,$*#&%$-"#
)&-#%&)$#5(0.*'@)#6$>!"#$)&-#%&)$#5(0.*'@)#$(,$&
:.*@$5.(*-$.*$-"#$.4-,('#$./$@.4%$#):.3$;.(*-6?
!"#$5&(*$8#-,$3.%,#$3"#*$@.4$:#*'$@.4%$3%(,-
:&013&%'2$-4%*$@.4%$5&)9$453&%'2$.%$".)'
,.9#-"(*8$3(-"$&$,-(//$3%(,-$.%$,-%&(8"-#*#'
#):.36

<*#$'(//#%#*0#$:#-3##*$%&'(&)$-4**#)$,@*'%.9#
&*'$-#**(,$#):.3$(,$-"#$#7&0-$).0&-(.*$./$-"#
5&(*6$=*$-#**(,$#):.32$-"#$5&(*$,-&%-,$3"#%#$-"#
-#*'.*$&--&0"#,$-.$-"#$)&-#%&)$#5(0.*'@)#6$=*
%&'(&)$-4**#)$,@*'%.9#2$-"#$5&(*$(,$0#*-#%#'
&:.4-$-3.$(*0"#,$/4%-"#%$'.3*$-"#$&%92$.+#%
-"#$,5.-$3"#%#$-"#$%&'(&)$*#%+#$8.#,$4*'#%$-"#
,45(*&-.%$94,0)#6$A&'(&)$-4**#)$,@*'%.9#$9&@
&),.$0&4,#$&$9.%#$&0"@$-@5#$./$5&(*$.%$/&-(84#
(*$-"#$94,0)#,$./$-"#$/.%#&%96$G#%+#$5%#,,4%#
(*,('#$-"#$%&'(&)$-4**#)$)#&',$-.$3#&1*#,,$(*
-"#$94,0)#,$.*$-"#$:&01$./$-"#$/.%#&%9$&*'
!"#$%&'()*#+,'#%'-#./012%'%3'$%4)-5'%64'!"#$%
3"#*$8%&,5(*8$&*'$)(/-(*86$=-$0&*$#+#*$)#&'$-.
3%(,-$'%.52$9#&*(*8$-"#$:&01$./$-"#$"&*'$0&*H-
:#$0.01#'$456$I1(*$,#*,&-(.*$(,$*.-$0"&*8#'
:#0&4,#$-"#$,#*,.%@$5.%-(.*$./$-"#$%&'(&)$*#%+#
:%&*0"#,$.//$&:.+#$-"#$#):.3$&*'$'.#,$*.-
#*-#%$-"#$%&'(&)$-4**#)6

Diagnosis  
641%1&++%73%*48$4)%9-41%:%"#;(%)#*&#+%$,--(+
'3-*)47(.

!"#$'(&8*.,(,$./$%&'(&)$-4**#)$,@*'%.9#$0&*
74'-#./012%8'9)+5'0)$4$')"4'#+#%#)225'-#),+3$4-
&,$-#**(,$#):.36$!#,-,$'.*H-$&)3&@,$"#)5$-#))
-"#$-3.$0.*'(-(.*,$&5&%-6

Causes  
!"#$%8#,'('%$"(%2#&-%4<%)#*&#+%$,--(+
'3-*)47(.

E&(*$(,$0&4,#'$:@$5%#,,4%#$.*$-"#$%&'(&)$*#%+#6
!"#%#$&%#$,#+#%&)$,5.-,$&).*8$-"#$%&'(&)$-4**#)
-"&-$0&*$5(*0"$-"#$*#%+#6$=/$-"#$-4**#)$(,$-..
,9&))2$(-$0&*$,B4##C#$-"#$*#%+#$&*'$0&4,#
5&(*6$A#5#-(-(+#2$/.%0#/4)$54,"(*8$&*'$54))(*82
:#*'(*8$./$-"#$3%(,-2$8%(55(*82$&*'$5(*0"(*8
0&*$&),.$,-%#-0"$&*'$(%%(-&-#$-"#$*#%+#6

I.9#-(9#,$&$'(%#0-$:).3$-.$-"#$.4-,('#$./$-"#
#):.3$0&*$(*;4%#$-"#$%&'(&)$*#%+#6$J.*,-&*-
-3(,-(*8$9.+#9#*-,$./$-"#$&%92$0.99.*$(*
&,,#9:)@$3.%12$0&*$&),.$5(*0"$-"#$%&'(&)$*#%+#
&*'$)#&'$-.$%&'(&)$-4**#)$,@*'%.9#6

Symptoms  
!"#$%*4('%)#*&#+%$,--(+%'3-*)47(%<((+%+&9(.

!"#$,@95-.9,$./$%&'(&)$-4**#)$,@*'%.9#$&%#$
-#*'#%*#,,$&*'$5&(*$.*$-"#$.4-,('#$./$-"#$#)D



-.$9.'(/@$@.4%$3.%1$,(-#$.%$@.4%$'4-(#,6$!"(,
(,$0%40(&)$/.%$-%#&-9#*-$-.$:#$,400#,,/4)6$K.4
*##'$-.$-&1#$/%#B4#*-$:%#&1,$&,$@.4$3.%1$&*'
5)&@6$K.4$&),.$*##'$-.$)(9(-$"#&+@$54,"(*82
54))(*82$&*'$8%&,5(*86

=/$,@95-.9,$&%#$3.%,#$&-$*(8"-2$@.4$9&@$3&*-
-.$3#&%$&$)(8"-3#(8"-$5)&,-(0$&%9$,5)(*-$3"()#
@.4$,)##56$!"(,$)(9(-,$@.4%$#):.3$9.+#9#*-,
&-$*(8"-$&*'$#&,#,$/4%-"#%$(%%(-&-(.*6$!"(,$9&@
)#-$-"#$#):.3$%#,-2$8(+(*8$-"#$*#%+#$-(9#$-.
%#0.+#%$/%.9$(%%(-&-(.*$&*'$5%#,,4%#6

L.0-.%,$0.99.*)@$"&+#$-"#(%$5&-(#*-,$3(-"
%&'(&)$-4**#)$,@*'%.9#$3.%1$3(-"$&$5"@,(0&)$.%
3001:)%#3+)2'%64"):#$%8';%'/"$%&'531"'%64"):#$%
3())$8(+#$@.4$-(5,$.*$".3$-.$%#,-$@.4%$#):.3
&*'$".3$-.$'.$@.4%$&0-(+(-(#,$3(-".4-$54--(*8
#7-%&$,-%&(*$.*$@.4%$#):.36$K.4%$-"#%&5(,-$9&@
&55)@$(0#$&*'$#)#0-%(0&)$,-(94)&-(.*$-.$#&,#
5&(*6$M7#%0(,#,$&%#$4,#'$-.$8%&'4&))@$,-%#-0"
&*'$,-%#*8-"#*$-"#$/.%#&%9$&*'$94,0)#,6

=,)0()3

I.9#-(9#,$,@95-.9,$./$%&'(&)$-4**#)
,@*'%.9#$&%#*H-$%#)(#+#'2$#+#*$&/-#%$9&*@
9.*-",$./$*.*,4%8(0&)$-%#&-9#*-6$=*$-"#,#
0&,#,2$,4%8#%@$9&@$:#$-"#$:#,-$-%#&-9#*-
.5-(.*6$=-$(,$8#*#%&))@$0.*,('#%#'$&$)&,-$%#,.%-6
!"#$8.&)$./$,4%8#%@$/.%$%&'(&)$-4**#)$,@*'%.9#
(,$-.$%#)(#+#$&*@$&:*.%9&)$5%#,,4%#$.*$-"#
*#%+#$3"#%#$(-$5&,,#,$-"%.48"$-"#$%&'(&)$-4**#)6
!"#$,4%8#.*$:#8(*,$:@$9&1(*8$&*$(*0(,(.*
&).*8$-"#$.4-,('#$./$-"#$#):.3$&*'$'.3*$-"#
/.%#&%92$*#&%$-"#$,5.-$3"#%#$-"#$%&'(&)$*#%+#
8.#,$4*'#%$-"#$,45(*&-.%$94,0)#6

I./-$-(,,4#,$&%#$8#*-)@$9.+#'$&,('#$,.$-"#
,4%8#.*$0&*$0"#01$-"#$5)&0#,$3"#%#$-"#$%&'(&)
*#%+#$9&@$:#$8#--(*8$,B4##C#'$3(-"(*$-"#$%&'(&)$
-4**#)6$!"#$*#%+#$0&*$:#$5(*0"#'$(*$9&*@$
,5.-,2$,.$(-$(,$(95.%-&*-$-.$0"#01$&))$-"#$&%#&,$
-"&-$9&@$:#$0&4,(*8$5%.:)#9,6$F*@$5&%-,$./$-"#$
-4**#)$-"&-$&%#$5(*0"(*8$-"#$*#%+#$&%#$04-6$$!"(,$
#75&*',$-"#$-4**#)$&*'$%#)(#+#,$5%#,,4%#$.*$
-"#$*#%+#6$F-$-"#$#*'$./$-"#$5%.0#'4%#2
-"#$,1(*$(,$,-(-0"#'$-.8#-"#%6

A&'(&)$-4**#)$,4%8#%@$0&*$4,4&))@$:#$'.*#$&,
&*$.4-5&-(#*-$5%.0#'4%#6$!"(,$9#&*,$@.4$
3.*H-"&+#$-.$,-&@$(*$-"#$".,5(-&)$.+#%*(8"-6$

K.4%$'.0-.%$3())$-&1#$&$'#-&()#'$9#'(0&)
"(,-.%@6$K.4$3())$:#$&,1#'$B4#,-(.*,$&:.4-
@.4%$5&(*2$@.4%$&0-(+(-(#,2$&*'$&*@$5&,-$
(*;4%(#,$-.$@.4%$#):.36

K.4%$'.0-.%$3())$-"#*$'.$&$5"@,(0&)$#7&9(*&-(.*
-.$)..1$/.%$-"#$9.,-$-(.*$5&(*/4)$,5.-6$!"#$
5%.''(*8$&*'$9.+#9#*-$9&@$"4%-6$N4-$(-
(,$(95.%-&*-$-"&-$@.4%$'.0-.%$1*.3$#7&0-)@
3"#%#$&*'$3"#*$@.4$"&+#$5&(*6$E(*5.(*-(*8
-"#$,.4%0#$./$-"#$5&(*$3())$:#$9.,-$"#)5/4)$(*
'#-#%9(*(*8$3"#-"#%$@.4$"&+#$%&'(&)$-4**#)
,@*'%.9#$.%$-#**(,$#):.36

K.4$9&@$'.$,.9#$-#,-,$./$-"#$%&'(&)$*#%+#6
;+'4240%"3(53,")('<=9>?'%4$%$'%3'$44'#.'%64
94,0)#,$./$-"#$/.%#&%9$&%#$3.%1(*8$5%.5#%)@6
=/$-"#$-#,-$,".3,$&$5%.:)#9$3(-"$-"#$94,0)#,2
(-$9&@$:#$0&4,#'$:@$&$5%.:)#9$3(-"$-"#$%&'(&)
*#%+#6$!"#$*#%+#$0.*'40-(.*$+#).0(-@$>GJO?
-#,-$9#&,4%#,$-"#$,5##'$./$&*$#)#0-%(0&)$(9D
54),#

&,$(-$-%&+#),$&).*8$-"#$%&'(&)$*#%+#6$=/$-"#$,5##'
(,$-..$,).32$-"#*$-"#$*#%+#$(,$5%.:&:)@$5(*0"#'6
!"#,#$-#,-,$&%#$*.-$+#%@$&004%&-#$(*$'(&8*.,(*8
")-#)2'%1++42'$5+-"3(48'9)+5':43:24'!63
"&+#$%&'(&)$-4**#)$,@*'%.9#$3())$"&+#$*.%9&)
=9>')+-'@AB'%4$%'"4$12%$8'C31"'-30%3"'!#22
0.*,('#%$&))$5&%-,$./$-"#$#7&9(*&-(.*$(*$$
'(&8*.,(*8$3"#-"#%$.%$*.-$@.4$"&+#$&$$
5%.:)#9$3(-"$%&'(&)$-4**#)$,@*'%.9#6

Treatment  
641%8#-%:%7#9(%73%2#&-%04%#1#3.

!%#&-(*8$%&'(&)$-4**#)$,@*'%.9#$0&*$:#$$
."1$%")%#+,&'.3"'531')+-'531"'-30%3"8'>4%%#+,'$
@.4%$,@95-.9,$4*'#%$0.*-%.)$&*'$"#)5(*8$@.4
%#8&(*$-"#$4,#$./$@.4%$#):.3$0&*$:#$&$$
0"&))#*8#6

>4-',)0&8#+%/)(#$7(-$

!"#$9.,-$(95.%-&*-$5&%-$./$@.4%$-%#&-9#*-$(,
-.$&+.('$-"#$&0-(+(-@$-"&-$0&4,#'$-"#$5%.:)#9
#+'%64'/"$%':2)048'C31'+44-'%3')D3#-'"4:4%#%#D4
&0-(+(-(#,$-"&-$%#B4(%#$@.4%$3%(,-$-.$:#$%#5#&-#')@
:#*-$:&013&%',6$A#5#&-#'$4,#$./$-"#$3%(,-
(*$-3(,-(*8$9.-(.*,$>,40"$&,$4,(*8$&$,0%#3D
'%(+#%?$&),.$9&1#$-"#$5%.:)#9$3.%,#6$=/$@.4%
3.%1$-&,1,$0&4,#'$@.4%$0.*'(-(.*2$@.4$*##'



I4%8#%@$0&*$:#$'.*#$4,(*8$&$8#*#%&)$&*#,D
-"#-(02$3"(0"$54-,$@.4$-.$,)##52$.%$&$%#8(.*&)$
&*#,-"#-(06$F$%#8(.*&)$&*#,-"#-(0$:).01,$*#%+#,$
(*$.*)@$.*#$5&%-$./$@.4%$:.'@6$=*$-"(,$0&,#2$@.4$
3.4)'$"&+#$&*$&7())&%@$:).012$3"(0"$3.4)'$&//#0-$
.*)@$-"#$*#%+#,$./$-"#$&%96

Rehabilitation  
!"#$%8#-%:%(?2(8$%#<$()%$)(#$7(-$.

>4-',)0&8#+%@("#A&+&$#$&4-

=/$*.*,4%8(0&)$-%#&-9#*-,$&%#$,400#,,/4)2$@.4
9&@$,##$(95%.+#9#*-$(*$/.4%$-.$,(7$3##1,6
K.4%$5"@,(0&)$.%$.0045&-(.*&)$-"#%&5(,-$3.%1
3(-"$@.4$-.$#&,#$,@95-.9,$&*'$(95%.+#$#):.3

/4*0-(.*6$I5#0(&)$#7#%0(,#,$9&@$:#$4,#'$-.$"#)5
-"#$%&'(&)$*#%+#$8)('#$3(-"(*$-"#$%&'(&)$-4**#)6
!%#&-9#*-$5%.8%#,,#,$-.$(*0)4'#$,-%#*8-"#*(*8
#7#%0(,#,$-"&-$9(9(0$'&()@$&*'$3.%1$&0-(+(-(#,6

K.4$9&@$*##'$-.$0.*-(*4#$3#&%(*8$@.4%$3%(,-
,-%&5$'4%(*8$-"#$'&@$&*'$-"#$#):.3$5&'$.%$,5)(*-
&-$*(8"-$-.$0.*-%.)$,@95-.9,6$!%@$-.$'.$@.4%
&0-(+(-(#,$4,(*8$"#&)-"@$:.'@$&*'$3%(,-$&)(8*D
9#*-6P(9(-$&0-(+(-(#,$-"&-$%#B4(%#$%#5#&-#'
"&*'$&*'$/.%#&%9$9.-(.*,2$"#&+@$8%&,5(*82$
&*'$-3(,-(*8$9.-(.*,$./$-"#$&%9$&*'$"&*'6

B<$()%=,)0()3

=/$@.4$"&+#$,4%8#%@$/.%$%&'(&)$-4**#)$,@*'%.9#2
@.4%$#):.3$3())$:#$5)&0#'$(*$&$%#9.+&:)#
,5)(*-$&*'$3%&55#'$(*$&$:4)1@$'%#,,(*8
/.)).3(*8$,4%8#%@6$K.4$3())$5%.:&:)@$*##'
-.$&--#*'$.0045&-(.*&)$.%$5"@,(0&)$-"#%&5@
,#,,(.*,$/.%$,(7$-.$#(8"-$3##1,2$&*'$@.4$
,".4)'$#75#0-$/4))$%#0.+#%@$-.$-&1#$-"%##$-.$
/.4%$9.*-",6

K.4H))$:#8(*$'.(*8$&0-(+#$/.%#&%9$
%&*8#D./D9.-(.*$#7#%0(,#,$.*#$3##1$&/-#%$
,4%8#%@6$!"#%&5(,-,$&),.$4,#$(0#$5&01,2$,./-D
-(,,4#$9&,,&8#2$&*'$"&*',D.*$,-%#-0"(*8$$
-.$(95%.+#$%&*8#$./$9.-(.*6

Q"#*$-"#$,-(-0"#,$&%#$%#9.+#'2$@.4$9&@
,-&%-$0&%#/4))@$,-%#*8-"#*(*8$@.4%$"&*'$&*'
/.%#&%9$:@$,B4##C(*8$&*'$,-%#-0"(*8$,5#0(&)
54--@6$!"#%&5(,-,$&),.$4,#$(,.9#-%(0$#7#%0(,#,
-.$(95%.+#$/.%#&%9$&*'$"&*'$,-%#*8-"$3(-".4-
,-%&(*(*8$-"#$-(,,4#,$*#&%$-"#$%&'(&)$-4**#)6

F,$@.4$5%.8%#,,2$@.4%$-"#%&5(,-$3())$8(+#$@.4
#7#%0(,#,$-.$"#)5$,-%#*8-"#*$&*'$,-&:()(C#$-"#
94,0)#,$&*'$;.(*-,$(*$-"#$3%(,-2$#):.32$&*'
,".4)'#%6$<-"#%$#7#%0(,#,$&%#$4,#'$-.$(95%.+#
/+4'(3%3"'03+%"32')+-'-4E%4"#%5'3.'%64'6)+-8

I.9#$./$-"#$#7#%0(,#,$@.4H))$'.$&%#$'#,(8*#'
8#-$@.4%$#):.3$3.%1(*8$(*$3&@,$-"&-$&%#
,(9()&%$-.$@.4%$3.%1$-&,1,$&*'$,5.%-$&0-(+(-(#,6
C31"'%64"):#$%'!#22'642:'531'/+-'!)5$'%3'-3
@.4%$-&,1,$-"&-$'.*H-$54-$-..$940"$,-%#,,$.*
@.4%$#):.36$N#/.%#$@.4%$-"#%&5@$,#,,(.*,$#*'2
@.4%$-"#%&5(,-$3())$-#&0"$@.4$&$*49:#%$./$3&@,
-.$&+.('$/4-4%#$5%.:)#9,6



Further Information  
/4-3%C48""#)
J.*,4)-&*-$I".4)'#%$&*'$
R55#%$P(9:$I4%8#.*

P.*'.*$N%('8#$S.,5(-&)
TU$!..)#@$I-%##-
P.*'.*2$IMV$TEA

3336,".4)'#%'.0-.%60.641
(*/.W,".4)'#%'.0-.%60.641

X.%$9.%#$(*/.%9&-(.*$.%$-.$:..1$&*$$
&55.(*-9#*-$D$5)#&,#$0&))$4,$.*Y

DEDF%FDG%FHID%
F8GG)(HI8GG:('93+HJ"#


