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$'2:7>6(
R+ %''&B(* +*.1& , &) + & . $(3, '&(" 1H 4% % 11&'S. ++%$, & '+ (($! 8
J&' L VIN K& &+ 1 43 18 %! +, 1912 I&+1+% & -+1'&, &)-4 &, (* +& +-13,
(B! V&' 1H +** 1%$0%'+ *$ &* L 4 +1& .'$I& / '8+ % &+ & | +$8&8,% -8

%/ * &+ 4

)<.7(;
L, &( &+, 1*¥ +*x 1:1* * (& A@(,! &+, /] '8+ % &, -+'&: -+I'& *'-( ;] *
*r(,L 81 '%(* 4

);>3<;

L G wle &% 1&/+&,IN Y& ) &, ) F(+3 &, %'+, %%E&'(* 8
+%&, , %+, &* , M+ * 1&' * '(+5 DSE & E8A!&, 1* * '(3 & C8D &
DSE I& -+'& *'-(4 . *DH®%'&+' '$$7/8-(3%-% *$*'+1+ & * & ' %' I'&: © ., AB8A
$ S+ %&,/F(*+r. 1&, 1% (B3&, +%& ,$ L, 18 %!+, 1$12 + % &
%1&1& ,L&$'$$/ 8-(4 & *( HEIL&HE * + $% & * + + 8
%&S$ /N, $** &S+ 'W(* J', LR x4 L&I& B8%Y% * 4+ I&(+, FI* I+ 1
S Il &+ %&,(,'% 1R 3,+ &+ *'+* | IGF & G( ,!&+!&, 18
& -H'& *-(BF +( L, $14 '/ . *3, $+, L & %&, o+, I+ SR %
-1 L F (4 1&+ % # &S H/+% - * - 1&, * (+4 -& V&S, % % 8
+* 14+ +*1 1+ 1$111& 0 3/ L *3 ) *1%(*'. % &,!1& 1% * (4

76'3>;/76

1* +-* % 13 '%1& 1& %! +, 1$12 & +1+% & -+I'&3 & N . +*1$* %& "*%-$,8

$.8 &* )L $%'+ *$+(&$ I+ +3%1&I&K& $-% *H V& & $ 1& I+ &* &4

keyw ords: Hybrid s ur ger y, Non-fu sion , Dynamic st abiliz ations ystem, D ynesys, NFlex
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HE&+' 1 +3 1&%! +, 1$12 1& & -+I'&4
&7 (>=/76 %& 4/, + .* &* & & +(1&$!&+ 8
Q —+' &%$!% & $ N +& 8 I$11 &-& *' -+H'&3 & " &, + % &+
 $%&, " &, +%&, (., 1R ;8 % * &% & & + * I,
X &k 13 $X& L %' I&8(*F +*. & &'&8 -+'& 1& %! +, 1$12 I'& +1+,% / &,
C &)+ . &  .$(47&', %&8 &* (% 11&'$. +%* , &,/ '+ 8
(*+*. V&, &)-+3(!$8 + 1&%! + 8 % &+AL* +* * 114& I(* . & -*, * 8
I$12 1& +1+.% . $( , '%!&,1&1& *8 &* V&', +1%( % ! " &, + %&, -
+ %&,$%. %&3 * +1&,*.* * $$ 8 o+ R (S &) & 1& +1%(/% 13
1& & -$1% ,$L(* . & R & '& (.’ 18 &* . " &,+ %& R 43 **'4( 8

Aok 11&'S 4+, (B! J&'J U IN &, Loo(x L 41+ & 1&( )&+, 18
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Mok ok (K 4Gk 1 B0+ % $ 14 4% % 13 &'&8 -+1'& 1& %! +, I$I2,1'& +1+8
&* L 1+ 418 '$I& J B+ % & +4 UM L0 M&[+-+ % 1& ', + .48
1 &% M& ., W +(&I& + %& 4 &8
_ N N E N N O L
$<):/$3 $6( 5)<.7(; " 1 M1 &, (S, 18%! + 1912 &
$</)<687&#3$ +]:|.’%+*/$ ,*$’l’ ’m!& ,+4 (.$ 1+,*
L&, $% ' *SH(1&S &* L I+ + w L RI&8 & 18%! +, 1$12 &+ % &
&K &I S%E %& )&, *F [+& & 1 &10%6*" |, &+ %& [+ '&& 8
N, * 0 F %&, + %06 ' '&+% . I %&8 +&,  +1 +%4 &, $ 0+F%3,
%& 4 14 +xx 1 (S, 18 %! (L, &+ %& 3 U(* +8
FOIBI2 P& 1%, 1% % 1 &* L. FI& |, &&B & 18%! +, 1$12 &+ % &,
F &, +(1& S 18+ 1$11& 0, "8 & (18 +% [I&+*1& , '\ + %& +/+

&, +'&+ %& 4! LO J&/+-+ * -8
+H'&1& &* I+ %& ,+/, +(1&$ &+, 1$,13
+(&1$'$1,! +(& 1$'$!+, ++3 %™, & *

+(& 1$'$+, +1+ & +.* I+ +( &**'/1&4
R%'& %-$,!$. $+* *+3( &+ /1, +** 1 |
J'+t %& +/* 1&$- 40 $-+I'& * K[ *
$+, & B8L* '$$78-(3(* .I'+$-% * +(1&
+-* * B+(1&S % 3 +H,%! % $!' & & 131& 8
J&3 & 1&*' 1 +'&N, - (1S +* /L0 8
J'&4

);':/18</76 7* (RO6JEF6,sC7<)C&:/(
;>)C

[ "#&+"' &&8-+I'& 1& %! +, 1$12 I'& +1+8
, %+3 1& +188 (,1% : ;+1 +% & $ O

(1&, + (1&3 &4/ * -+ 4 %& - * *
'1& 41+ 1&*- 14+, 1912 1'&
1, %+, (*%!, +I'& & &'&8 -+I'& +, 1912 8
Y& " &+ %& 1 AE S 0+18

L% '&H++ ($101$ ], &% $SL(!'$
+*/+, ,* L0 ," +%!8*! ($ 1*'& ,

* & 8+% ' 1l B4 1&,8
* +( * 4 G 1 &%, &8
% *&3 /T (!'$ +* ['+$# 4 =~
& ooy (ISR &, +H &

% && *4

>;/'$378):(>:
RES'(* V&+/ * (* "% 1& &-* $(*& (8
+HI'& 1'& +&"™*+-*'&4 &, -+'&+-** 13
‘& . & V&S %I&I% PP &+ F &+ %I&S

2 L. AN
5 4y b0~ 4

$-% *1& *'1 +'&: (¥ [+t 4 IF F (Ci<)5F QS P7X5$35<8)6>06A)6K .C&:/(

% ++L $%I& %1/, =/, * 05l& $ ;>)C '75&/6/6, <.) SE/BELIAG ; <C<)5PS $6( Al<.
. . . . & P..E A./I'. .$0&BHSBIBEI</76/6, <7 <.)
% ++'&3 , %13+, '%I13 & 148 1C;<)5 ;C;</pe R)¥:8% )@6)87:<):/7: d<es86d 8%

"1 H& I+ (Y %% '$$Y 1(!'$ +* / $(/7$8.; $6( 8WATHPS: $HIPE3 d e BHPW33S e

LO 'Il& ’_& *M_u* |+|(! _! & 4 &’ $(/7$8,)$,}X6F

Intern ation al J ourn al of Spine Sur  gery 2/8



doi: 10.14444/2045

'‘&-, 3 &,&3, 1&%' * ' $ 0/+ A (44 LIS (Y %, */+% 8

'&& , 4 +* ., $ $&$:ABBA; & + % &8
, P &$3&L/+$++L +'& " .3 ".3

$(/737@3%576 (* ,3& $ I+ %& 4

*(xoo LI+ &* &+ * 1,

L**% && '+ &* & * +1+,%:8;'& '$'' R /+ L& + %™ , & B %%

% &, * +'&& 1% +: + L&, $ ,*$ S+ (+, K+ ] ., &1+ % &,3 '%(*8

XU (4389 *SHHH/+ 0% 4+ +HI& 1& (*'(* ). & L&$ '$$/ 8-(* I'* (+4" -8

' H%,'3 & & ,** I+ | 'R & +H'& & (+-* *+l+/+ B, *&I&

(4, I+ ] . * 00 +-* 4 $1*x -+ 4 '$'l &% B ++- + * 18

*& % \V&: I+ $-$ , *'%, !8 '$- & ,$& *&, (!'$ +* [ & 1&+*% & ,

*& |/ &, M 0'& & O0,&t+I'& 1& %! 1$-* $l+* [/ & * "' * * [ * $ ,

L& $'$S/ 8-('& ($1&* I'* (+4

3/6/' ' @RBEH76

$I&! $(* %, *+/ * * (1 $L',1&
“h( 1&49% I $* * + (*(* & &
L& $'$$/ 8-(4 &1+ % +-* 1 +-$R&Y
$: R3I@8BA@3 & -&,)'&$"-% [+ +8
++ 1, + +*1 1+ 1$111& 0: 3
@8A@@JIMR$$13% ! &3 +( IL $%$1 (!&
&$ ++3/+ ., ((* & & $+
'$$'/ 8-(4

$</;</'$3 $6$3C;/;
&8 1& 1 & 1$'0&+& * &#,++/*
4 & &+ G+ & 0+ 0, 4,

[+-+ % %G 4 G+4 1+ ] $+&ILS
& [+ L& + p-$ '$+ +, & @4@E4
R&HA++/* (* "% /I, . *+1'& Al4A@

"Q3R*%&H#3 /| "#3 R ;4

);>3<;

KIXGW $9)::/;</";

& -&* 81 ()& +-& */| & &'&B-+'&
18 %! +, 1$12 & +-* * 13 & HG (,! &+ -& *8
| & -+'&+** 1 1'& +*'& | &B@@C
& B@AAZ | '8+ % &, +* * 1I3AE (! &,+/!,
TH 4% % 1:1% % (5 & A@ (,! &+ /!,
G K K L & K%, 1&$-+1'& %18
T Lo S A4 &+ %I&I%-%BA *

/F F B3L<)5iM$ P7HS3) .$( ©©B<835$3 ;<)67;/; 33/ 8-((*'3 & % & B/ 8-((*' [+

ALS@) (180 0TI0S P F HEO@E 1S DHAHOBFADY® 1* * (& EBAF O BE4F
' il . ” R <"' ° 1 1 1 . .
736:&79%<.$6) d $¢); 8 ;I>6()C & BB G5 W&, +1& -+I'& *'-(: pP@4CC;4 &

/6, GReF)78Y<)@E)I871<):/7: d<08864SBETSS . ; ++ * 1/ +F@4G O H4@ 18 FCA4l O 8H "+ 1&
;$.67§68F7,$a/;3@@$. $6/ 3983 d e SHH3383€/758.;)S: 14 & 18 *(+3% +( 1. $1 pP@4DG:4

*&* 3, 1% & -+H'& *-( AA &
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E%$ (,0&+3%(,. $L:pP@4B4 *1%*

(,' 1/+ $35-% *+&+1+ +'1 | [

&, &-$ -+ (-$(+-+: 1&B (&, +
3+(& 1$'$l+, +I+1&F & C(,! &,+3 & &+, 8

1$111&B & C(,!&,+!1&, 1* & -+I'&

(3% +( . $L:pP@AFGA (* + % & ,+

/[ * C8D8E & DS8EBAI&G & H!(&,+!& 18

* * '«(3 & B8C8D3 C8DBE & DSE8A!&B3F

& B( )& +1& -+'& *'-(4: pPP@IA@;4 %'+,

"%N%'&'(* , + %& ,/+ DB8E!& 1*

*'-(3 & C8D & D8E!& -+I'& *'-(4 '-

&'&8 -+'& 1& %! +, 1$!12 I'&/+ %'+, * )-& ,8

4 (($! , DSE:l( ,!&+3D (*01% $+ % &+

B G + %& +/* -+ 1&, 1+ +1+,%3

, L H3AA I+ S+ %&)F(* & HI&

&'&8 -+'& 1& %! +, 1$12 V'& +1+,%4 [+

+ IRE( J)&+:!-* A& $ 0+, %'&A@

( 1&+:1-* B4

SO (0 () 996

L*% && * T+ & J&I++" [&1&
I* 4 %'+, "%%'&'(* , + % &,
, %'+, &* I+ + +1& * (46
$83) SE/RGW $9)::/;</";
Hybrid group Fusion group
p-value
(n=15) (n=10)
Age (yrs) 60.7 + 8.3 63.9+7.8 0.47
Gender (F : M) 11:4 5:5 0.24
Primary pathology
Lumbar stenosis 5 2
With HNP 2 2 0.67
With SPL 6 3
With instability 2 3
Operated segment
L2-3-4
0.10
L3-4-5
L4-5-S1
Fusion segment
L2-3 0 2
L3-4 6 8
L4-5 6 8
L5-S1 3 2
Dynamic segment
L3-4
L4-5
L5-S1 5
F/U period (m) 48.6 + 26.4 52.6 + 25.6 0.33

H .):&)¥ 6>'3)>; 8>387;>;E

% &+™ ' C41 , D8E!& 1* * '-(3 & D4A ,

C8D & C4l, DBE & -+!'& *'-(4 '+ 8
&* [I'& *$ Lo &, -+'&
*'-(3 -, +%&, &+ [+ 33 +&IL8
&, N*& *'%, 1* * (4™ 1& '(*8
, T %& +& " &, + & +3'(*, + 8
% &,+ I e & J&3 -,

I+ &+, TS IN*& 4

$(/737,/" . $6L))8BEG/ 38 . ;

" $ $ &S , ABBA3 (*(* . $% *
$*'+14+ / + 8CB4CK O AH4B 1& 1 *.(*& 8CE4EK
O AALE 1&!'& *'-(: !-* DARII&$SI13L&S
$ $$* ++/+%1& ,1& ,8CA4EK O BB4D
:pPP@4HF; -, +1 &IL &1 1&* + :8D@4CK O AC4A3
pPP@4@D; &, 1* & -+I'& *'«(3* +(,.. 8
4% 0 38 S [+ +*. 1&1H
*'(: pP@4DB;3 -+ &IL, & *+*, 1& -+I'&
(. pP@L@A4L & +1& P+ & 1&

. & *( +, 4 $+HE&IL & 4

Second above Above  Operaed  Opersmed

I, F fFr8gh@/;" (), $8)76 76 F H $3$';)359B&

) 57;< '7557%W(8)),56 ,P... /6 <.)7>B&SHK(,:fP, /6

<.) > ITeBAY( <) 57;< (R)6X/&<F ) (/3
(),)6¥/76 )BEI@C ./$():/6 <.) N FB6& KK )
:),5)6 .$( @Z/;</'$33C</(BY6'$B5 C&:/M(>8 d$33
p'EFE.eF (MH5'¥6;),596F .) ¥&§):;),5:6@ ./,. $() 7*
(/" (),)8/76 '$BBAI<. $(O$))BIBF 6()<A): 67
&</ </'PIGF ) ¥6A7 7>8; WEBR. eF

—4—Hybrid Fusion
30.1
— 25
a \
176
Preop Final Preop Final
lordosis lordosis ROM ROM

-403

[,F ,F $3786,8) P *F 6 <.)7B&3/$5&7;/; $6(

$< +,P $;A5$$66)( B))6 B78¥k/76 $6( <.) 6$3
T3RFI>8 Al<.7><<['.86.56 6 <.Y>B;/FBEIT;
A$; ;/,6/<B6G '.SPPRELE &>83,3P&B;); <) (<$<.)
‘63 WP=BIB>EFE€eF

H ;876(C373/;<.);/;
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&, 1% * 3+ %& ,$$*++ , +8 & L&S$ '$$Y 8-(/ * &, +&IL & 4 *'(* L.

%&3'(* , + & +& " &,+ W&t I+ 1 J+&,IN *&, J &, [ '*'-(+3

[ * (*+*.  0( "+ %&,$$*'++ , DSE - R L H& T L %&, & ,

1 ER<Q4 %&,$ /+ &* $3 8 , " &, &, +, J+ 3R

S S o e | T JH S+ &IL & L$-1&, 1% ¢ “(, &, &, -+I'&

1 Ed4 %& ,$ ., + +%& *( L& $'$$Y 8-(: pP@4@D;4

* 4+ . pP@4@B3 -+ %% ,, 18

&% +, 1812 + % & ,!1&* + : PP@QI@EF R+, L&II&"'* '$'' R 3+ +( &*8

E4 %& ,$ , " &, &+ & *N& [+'+* | I&F( &+ D@4@J; &, 18

& +1&%-1& $ /, + & 4 *o* (3 &, 1/ * $$%' , ,(*'01% $+ 8
&+, (* , +%& +4 &, -+'&

&, +'& *'-(3+ % & ,$$*++ |, B8C/+ ¥ (3 1+ +( &**'N\& [+'+* | 1&G(8

+H&IL &H1&*+ : pP@4@B3 FR4 , *
+ %&,+!&%-1& C8D & D8E3, %'+, '%8
%'&'(* , +%& ,1&, -+'& *'o( &'
$*' &4 &$ ,, & T L&
, " &, %& AT HIEIL &H
& , '$* '+l+:pP@4@D R@4@BB*!. $13
I FQ4 %&,%$ : + %& ,/+
&* $% * + ,, L&$ '$$78-(3 -,

& + &+, M+ $+&IL & : !'-* F:4
%& ,$ y, -t + %& +/++1&IL8
& H*+*, pP@4@D;3 & '

L+ %&,/+ B A pP@I@AST

——Prep ~-Final FU ——Prep —-Final U

Secondsbove  Above Fusion Fusion Below
ament segment® segment® segment* segment

4 /,F tF 6,3) '.$6,); /67xB) H )I8RE7I1<$ ,Pf
AS; 18%:)( AI&/;</'$3 i/, QFEBBRE &>< 7<.);;)$5)6
& +1&R & * +'/&1& 1-* 67 '.$6,); /6 H3ISF@I;F H BB/ <K.) ;) 76(
, , RO 6L ;) 5X6H ;/,6/<BG '.$6,)(7</HBFE
G&', *-(+3R +* $L 8! * % $OH-EFEE &>< $63) WYY ), 56.8( 67 '.HEPf "d
, & 3 &, & + |/ & '(* & $6fe€Ft%eF HIPS5W<Y'. ;),5568 ,)&B)3I3C)¥))(

< <.) BIEB &>< <.) ".$6,)K/IF/SB 4,6/ '$6") d -
pPe€F ... % Ep +8FFE foREE % E p,RE.E€$6( p-RF-EF
H ),53883 $< <.) *>))(5).®)6/,6/<PB<)( d&7<.
pe€Ffe $6( $<&@ ;),5)6% $3);kd)pkF€-eF

/,F ..F 6,3) '.$6,); /@>B) HC&,;8B5@7,/<$+P,E
PfE [P,ES$.. ) @Fc€FFppE €F , PoEF £ HGEF ... "E

) 8RNVEEE &%%;BI%$,PS$; A,6/<36)®;)pdEFLF H ST T tews | ws C Umm" i e g e D
),5)653 $6<3)CHSBL/IED),5K6H; ()$;)( &>< /< .$( 67/,FF¥,>: E /[;' . },.$6,);F n F7ER:/( $6(
18</;<1'$3 ;/, DFERBBR) ed (G (/KB >;)( ;)5596( $(0$')6 <9'. ;),536%56()B76(/6, ;<586 67 ;/<6/.$H6) d$33

;),5)8; A 58%66)( /6 CB=B( H ), 886 AS$; 8'&F€.eF Fn >;/7I6>R: $6( <$'. ;),536%$6(
,)6)833C)%))(<$$33 ¥, BY&. B <KS$3 ;/,6/'$6') d$33'7:):876(/6, ;K)B<@ BF ;/,6£ "$$6,) /6 <.) >;/76
p'EFE€.eF H $F)6S< *>;)( ;)sFH6;/,6/<B6 $))X V7>B ROQE $<.);)E&@H H,5)6%6( < $84®
pe€FLeF ),598 $< (CO6$HLY/JED),5x6%; /63:)( $(0%$96),596@ $&KI;</'$33CG34,).)6@&.) TCB:K.$6
Al<.7>< ;/,6p*F&. e H <.7;) 16 <.) P=BIB 6F3RT>JsUpe€F£e F
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J&+:GC@4@I;3 & L, /D (* 0% $ & C I+, $
+ %&,+', -+ +%& ,+4 3% &,
R /+&,IN *& ,J &, 1* & -8
+'& *'-(: pP@4BBAI&/+! & ,IL & AA
:GC4CJ; & AF + %,& H@4@J; &, 1* &
+I'& *'«(3* +( . $I3pP@4FF4 & 3
(+-* ,*+l+/+'+* . 1&D:BF4FJ; & D+ 8
% &+ B@4@J;'&, 1* & -+'& *'-(3* 8
+( L B4 1G] &% LI+ [ &

* % ’_* +/*&-,l+* .3_’ * !'$_&,
$& *-& +* [/+! & L &B( !&+/', C
+* [ +1&+*% &/, , $ 0+%,% ,, L8
&$*1'* (4

3/6/'$3 7><'75);

R ™ #&9%$ (&/++&L & & * +

., L&S '$$/ 8-(1& ", * -(+: $B;3&
$ 0 (Y V& & L&S '$BT 8-(/+

&, IN*&, ,J &, ,J "*'-(+4 [+ $+

x4 1& * (+3 -, & &, -8
& F( &+, 1+ $H&IL & : pP@4@GA &

1183 &$ + % | V&[4 $H* -
VO r&I& Y, Y (+3 - ( J&+1&, -8
& KL H# &% % 11& K& (* (*8

J& & (4, (* V&4 P& $(* %, *+ ! &,
N * & Ol (0 & N&
& (+-* ,*' +l+4

$&3) FH6/'$3 7><'75);

Hybrid group  Fusion group p-value

Preop 7.38+x144 7.11+141 0.47

VAS-back Final F/U 477+1.73 3.78+2.58 0.59
p-value 0.002 0.02

Preop 715+ 140 7.44+0.32 0.75

VAS-leg Final F/U 2.62+250 3.89+1.69 0.22
p-value 0.001 0.02

Preop 60.84+9.65 65.00+9.39 0.63

ODI (%) Final F/U = 34.13+6.55 34.44+455 0.92
p-value 0.008 0.07

Preop 2.87+0.74 3.60+1.07 0.07

Analgesics medication Final F/U 1.60+ 091 2.40+1.07 0.04

p-value 0.001 0.01

G/;>$3 6%$37,B) 'GIAC /&IB/<HF

$ , 1+ x 10!,

[:'>::]76
C&:I/ ()T MP;),¥94),)RR)@8/6%$3

(7/;%;)

14+, L+, $I&I$* (% /1, %!&I1% -%
B& * '$$7 8-( ((BLI& 1* +** 1 '%I1&I&
1& %! +, 1§12 I'& +1+,% & -+'& "/ '8

+%&, &* L $%'+ *$ I+ +4 %8
(* " -HI&+** 1314 4k k1§ (* 8
+5 0§ S FEF H+ & 4% ' *3

LRSS & HI&+ %&,$ [ ** - &8
$+, , &* 3% $/ *. %+, &,+ 1&,

418 *(4 &, 1% * (3 $1&I $(* %8
KH1& %t RO H &S+ wx 8
+(&1& * +-$,1&, +'& *-(4 -& V&S

L % -HI&  +% +' ] +1&IL & ,1%8
*'. % &, 1&, 1% * (& &+E&L & ,

& &, -+'& *'-(4 &,1++,-13, 1&!8
& '+ &**'\& %* , &B%% ,,
(+, *1* 4+ [+&,IN *& J &, )
*(+3 4, $+, ", L% &,
+ 3R B 18, 1x “(, &!&

+I& *'(4 M& % &D8 1* '$$ 8-(3
($! &' 1¥ 4 * 1% 8+ % &,

-6 &, &S 1% !1&1&*I&E % * %' I&3 -,
$+' , && 1) $ 11+ &* & ,,

Y&, W& 4

/75)'.$6/'$3 ;<>(C D*C.C&:/( ;>:
Hr &, $4&-, 1% & $+-1

%(*& +'& & 1 '&+*- + &, 1
&, 1&%! +, 1$12 & +1+,%+'/ +1%!8
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