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Table 1. Case Analysis

Table 2. Preoperative Symptoms and Signs.

Table 3. Comparison of Preoperative and Postoperative Neurological Status
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Fig 1. Preoperative and Follow up Questionnaires

Fig 2 . Surgical procedure of Simple Ligamentectomy
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Fig 3. Preoperative Narrowed Spinal Canal was Widened after Simple
Ligamentectomy.
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Abstract

Surgical Qutcomes after Simple
Ligamentectomy without Fusion for
Lumbar Spinal Stenosis

Hyun Sung, Kim

Director : Professor. Ho Shin M.D., Ph.D.
Department of Medicine

Graduate School, Chosun University

Objective : The purpose of this study is to describe the surgical
techniques of simple ligamentectomy without fusion for the treatment
of lumbar stenosis and to review the postoperative outcomes in
resolution of pain and improvement of functional status.

Methods : The authors reviewed clinical and radiologic findings of
458 patients with lumbar spinal stenosis who had underwent simple
ligamentectomy between January 1998 and December 2003. Preoperative
and postoperative clinical symptoms and neurologic functional status
were reviewed along with complication to evaluate the efficacy of the
surgery.

Results : Mean follow—up period was 4 years. Operation time and
average length of hospitalization in simple ligamentectomy cases
were significantly shorter than in wide laminectomy with fusion cases
and less amount of blood loss and lower rate of infection were
observed in simple ligamentectomy cases. Back pain and leg pain



measured by VAS score were improved postoperative from preopertative
5.9 £ 2.8 to postoperative 3.1 £ 3.0 and 7.4 £ 2.4 to 2.9 £ 2.6,
respectively. Walking difficulty (preoperative 7.7 * 2.2) was
improved to 3.3 * 3.2 postoperatively. There were no facet fracture,
recurrence of radicular pain, instability and neurogenic intermittent
claudication during the follow—up period.

Conclusion : The sublaminar ligamentectomy in lumbar spinal stenosis
did not cause weakness of lamina and fracture of inferior articular
processes and it provided satisfactory postoperative results without
recurrence. This procedure has been found to be an effective and safe
procedure with rare complications.

Key Words : Spinal stenosis - Simple ligamentectomy
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SFAFZLFTL 604 o] 1H ATAA 8FFH }A FEE o= R
=3 JFZAE F ddold. HEFHY AFTF A nHATIL FHEl o
LFAYIZ dFd F£€3 A= dAE 664 ol 1y FAESAAZA A
A sz Jo. aFAJ{FFY DAV AL BEJstan A7 7R 89l FF
Hol AR, dutg oz AFo] Fg wE FAIY H|F Fwe] FE,
THE v ¥ 2 HYPAY W g NFTFZEY gto] odte] TAji).
ojg| g 3§ W Wi aFAYPIFA dF &3 AsE FEVN A
b, SE71, 45 ¥, F8E3 Ae, FAJNUE =3 FHAT AT A
o] g3, o AFAHS F&L2 FHPAYR FIAAEF FEIVTFE ol &
& FYuA 2 FHEE AFHAA fo. 2y, od aFF FHFxE
9 FHYT =27 AAES 835 FJA AP E G4 Ho F&F (AR
HF EQAAPE FIsiA HIJLeH ol dWstr] Ad FHEY JF 1%
o] AP oo} ok, Y, oT Fe AIT 49 ¥R A= A
< Fdr 2SR Q% & F 559 AE 2 Fei9 AFzxF9
g 23t £, IFT GFHEE Q% &89 FUte ATy
4%, FEF 33 o, FF €5 LA Lo F/EAY. £, iatrogenic
injury: failed back syndrome2 f23la ¥4 25L& I3 F2 999
Holgg®.

£3], olgd 8FAYPILFT AV dFE-E nHolx UIAFHA EAJT FukE
97t ol olg %t 57| dFL T norbidityE X, AR AY
4%, s 475, 77+, 0, 82 FAY, AN L& =EV=d 4
Ao 2 AA4FE AL 42 F JE F4F0 2 & A0,

2o N AEFFHA 3719 22 2F /Y FFo) Ui FHAETHQA o
3ot MBS gutA T did 9gEA A EHAA L Y.

g ARE 93t FHLF FFAAEL g F42HQ FFAAEI
& M55/ B, o FIFHAEL T W QAo E3}A
L JUT BEIY FF 259 AFFT J15E F4 ALF A(qH. 9
Hqd F&& 19989 YSFAH FAEAEL NPT Young Tl FH
iatrogenic tissue traumaE ZAA7|E FHA AR} FEYPOE B FHYY.
E AAE o 8F JAFHA FFF FASNA F43 FIHA=TH A
g9 FAAY AAES NPT F ARE FFHoE ENI FTAdnddg @
7 Rustuz @,
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a7 di

1998 1€H-E 20033 12€71A] o2 Y3t 53289 aFAJZF FAE
Ao g8 ZALE AU, RE FAE A 2 A AAY =58
A 8FBARFFo] £33t Y o]l BREFH AF( H2HZREAN 297 F
A Tz 3AHA Fe& FAE YAFLZ F3oH, aFFFo0Z o]H
Feg T2 Fo] JAY, EdAFToIY JAFARANTFTol FdE A= A9
QT 3, FFoly A, FUR €22 Qo 2AF JAFB FFFL
E AFgAoA AQdstact. £ 53299 FAEL AL Z F 629 leveld] W)
3l &8/ AFHJon, o|F 4583 (86%)0A T FAAY AAEE
AP, 748 (14%) 0014 F&71FE ol FAL T FE&eS AP
E dAFE a&FAAY AAESE NPT 45899 A} 537 level 2 HAFOE 3
foH, F&E7|TE o8 T &S AIF A4 E AFUBAA A9
Rot.

a7 I

FEAF ASE A9 YgFI|SAYG WAAEH JF F& T Yo, 4
3, AR 34, € 715, 4973, I8 59, g I8 /E5FE 24}
31, FEIAF FAY T4, HY 78 2 ¥ 34 A= HdEXNE F
st £3589

E dFA g3z aFAJFF T digd AL JAAY A ded,
BYPA A= 253 3R FEL Visual Analog Scaled] ¥FA4%H oz 3
2 F e 530U AFolgoz 0-10871A EF3Y. BPsHL AL
A dL F de AGE 594 ( 18: 608 olA BYrts, 24 :308 oA 60+
3l B87ls, 33 : 10804 308 o3 Brsls, 43 : 108 ols n¥s}s, 5
A: 2 2T 1y T2 RYPEJPHE Yo B9

FEA EE A9 digted 23 € Ad 8F SUATY AU|THEIT &9l
AFEHIETEY 248 F71d §F F¢ 4RE 2A83d. 3 I 4%
A A57|5%9 AEA, agn, Ad AHFE AIdd A5E £439
. dutdgoz &% 1F, 65, /A€, 6749, 1949 29 F&F JHE
Brtet. FEF AdE 8%, A 5%, #FAAE, By FI, »yYFY 5
7HA WFA AFRE BN (Fig. 1). F€F 37 2 siAdEV|9 232
FF5FE 47198 ded@9L AAs9 Y.



Figure 1. Preoperative and Follow up questionnaires
LF AFA FFF S dig A7 g AEA
Chart No. :
o] §F :
* T2 #AE F49 ddo o8 1A G5 dideq B Edvd.
o5 2 Zete] SRR T4 AET) ol AR FARE A FHAL.

d) B3°l fled 03, I F gl $Fod 103022 A4 F& F o B Ax A4
HE $5¢ 2% (Y3 ez B3 | A )

o]l 11 2134 |vsale6 | 7] 8] 9| 10]

1. 3 9 o 252 o=A= JY7i?
( 5% 929 04, & F gt $Fo1d 10F2E 7153 FHAL. )

Lol 1l 213141516 | 7189 ] 10|

2. 43 & 9 A FFL o=A=E gUn?
( %0 9129 04, FL & = TF01W 10322 7|58 FHANL. )

Lol 112131415116 [ 789 | 10]

3. A3 Y& 1 A AIRL =A=E YY7?
( Adzo] glod 04, o A8 QAU FE F glo] AE 103822 7F)
Lol 112131415116 [ 789 | 10]

4, RPN 25 L ol=A= JY7i?
( %0 glod 04, A& F 9= £F0d 103822 7|25 FHAL. )
Lol 1213141516 | 7189 |10 |

5. HPA] 22 A Q&d A FF2 o= A= JUA?
( %0 glod 04, A& F 9= £F0d 103822 7125 FHAL. )
Lol 112131415116 [ 789 ] 10]

6. BPA 2 A Q&d A 7 AsE o=AE YY7?
( 37 A 92w 04, o] A8 gAY FL F flo] AW 1032z 7|8)
Lol 112131415116 [ 78 9] 10]

7. B8 ol Ax ENHIFIPYUAN(R o] EA] glod 04, nio] AF Erls3d 103)
Lol 11213141516 [ 78 9] 10]
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F& 471

BE FAFAA AU ASONA port-hole FFAAEe WFPYHQl sublaminar
decompressive ligamentectomy 7|8 o] &3 AYEWE AP, o] &7]&=
32 T HAIYPLE A, A9 AAE FE W vjFd F #F
27t ¥ 3L 7HEA JF7Y o] AHE AL FAFY] Hstd 8F%
€ SFANAA U FIH 1E LS FHAY. d9d FEEAE U# F,
A% ANE T FAFAY ¥ FTZEY F9 25T € AAERFEY
Ad, FE7I A)E 42T 23X F F4F SHEEE APdo FE
7], ¥3E =AY, o8 €7l FAEY] dd € FEVT AU &4
< HasedA 2FABFA FS AdEE FAF( layer to layer) B
gozq F&F F2FE Y F Ud. E7XE0| ¢4A =28 F, ¥
34 9 53 dF &L FA g1 s FIT IAHE =37 84 F
T3 QAP E HolA &+ FEVY Y 1/3%E JAFAA AAR F, =&
H FYAAE gA AASY ALE =AY, 2 F FEUE AHHeE #
AsHA FFo FUE AEE=HE undercuttingdtd] IFHE BFo IS
THEEA T FAJAYE FrHFH R AAANY. @ vFd WS FaE
od 9% ANFGo] SASHE o] EHE &= € JFAHF X FoE AA
g, BE AN o] 7] YSHLE AYSIPRL(ESHLE T UE
BAe¢E F5F HIA Wy AYgoz A /15AE AAGI Q5o duFo
2 gigiE e S fld FAE AgeS APsY.) wef g FdE FF
ol EAFH FZL &7 wiEdY. A FFY HLI HIA= Kol F
Ae do7|A] g JriFE FF FFo] APstd AL d4od AoE ¥
He #HE & AFSFHRA( Fig. 2).
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Fig. 2. Surgical Procedure of simple ligamentectomy.

A. Midline was incised on the supraspinous and infraspinous ligaments and
spinous processes and lamina. Paraspinal muscles were elevated
subperiostealy and were retracted bilaterally. B. Removal of lower 1/3 of
upper spinous process to the base and then expose yellow 1ligament
underneath C. Detachment of sublaminar part with curved sharp-tipped freer
and removal of exposed part of the yellow ligament. D. After tilting of
patient to opposite side from the operator the lateral sublaminar part of
ligament was detached and removed and mesial facetectomy was performed if

needed.

A A=

£ dFdA g FAAd AAEY EFJE FASI 3 HEAE T F
AT VAS HASE SATFHoE BN, FEF T4 A= nidFY9
Y712 93] Mann-Whitney U testE A3} c}.

I11. 2 3}

L3:AYPFFoz AdE F 53299 AT 629FH0 Ui F&o] APHA
on, o]F 4587 (86%)2 FANA G& FAAU AAEL AP, 74%
(14%)8] AAA= FAAR FFTEAAEHR 4 FHIPEL AP £
ATE @& FAAY AAELE AP 45849 FAE dFoz Y. o
EXE 24458 81M(B T 594D, JHEXE 1:11.48 oA H|Eo] ¥
*ot.

g FAAY AAEES AP 4589 A H¢ A4-5MQFT JAFH Y
F3o] 23182 78 Bka, R34 857 HAFF FFFo| 1508, A2-3™
857 F53@ 3o 978, A5F-A1AFT JFF FF 314, A1-29
L3 JAFA FFFo) 21d, L35 F9E ¥ 7H UG

( Table 1 ).



Table 1. Cases of simple ligamentectomy

Level Case (%)
Above LI 7 (1.3)
Ll - L2 21 (3.91)
L2 - L3 97 (18.0)
L3 - L4 150 (27.9)
L4 - L5 231 (43.0)
L5 - S1 31 (5.77)

Total 537

g9 FAY AAES AP SFBHFILF ALY A FHLS 85 3808
(830)Z 713 Bokon, dxFFo| 3308 (72%), 31K A A 7o) 2083 (65%), H
s 71 2388 (52%) QU Tt (Table 2).

Table 2. Preoperative symptoms of spinal stenosis patients.

Symptoms Case (%)
Back pain 380(83)
Leg pain 330(72)
Numbness 298(65)
Difficulty in walking 238(52)

P FEALL 1 levelo] & 60EFAE 285 Yon, 2 leveldlA 13+ 40
B, 3 leveldlA ¢ 2217t 30% AZ 285, €5 AR 28FL 1
level®d 100ml1 ©]3&} ).

g FAdY AAEF HF JLUNBL o 7doINI, FEF bracest L
Hz7] 8L APsA gsit.

FEF 29T g9 FTI-AA AR € FFH FAAGNAE A2 HIAZ AW
A Fold EdAAN 5L FIHA 4. R AV|IHIFEIY F&A
ZAute] YOd AL FHF 74.4 + 213w A FEF JGHHL 106.3 + 25.4miE
P LS 4693 ( Fig .3 ).



Fig. 3. Preoperative narrowed spinal canal was widened after simple
ligamentectomy.A. Preoperative Magnetic resonance image shows narrowed L4-5
canal. B. Postoperative Magnetic resonance image shows widened spinal canal
after decompressive ligamentectomy C. Preoperative anterior-posterior X-ray
view of L4-5 D. Postoperative anterior—posterior X-ray view shows that
lower third of spinous process and medial part of L4 lamina were removed
and preserved both facet joints.

Complications

g FAAY AAE APA AT FYFS WAZ AFr|sto F 4588 F A
o wdo] 28], Ao Yo 18, F&F F Qo] 28Z F 53(1.4%) 04 24
sgon, &% ZRAF A (facet irritation sign)® FAEL B 1AFy X
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S (radiofrequency neurotomy)& Al &7t 78 AR oy FT7HA ANAHGE
FoYd FE€A3F A 22 FHFTLS UG

Outcome follow up

AFAE o] &3 FA digd A= 16719 - 737X FARIT A5,

F 3MY o|FFEH F&F 24AZAT T AF WHEs flo] yFE

A9 Tl A&H, B AFNA A9 F&F T AT dIA:e

T 67/MEA AP AEA 2AMEHAE Fed A9 v B30

Symptoms

$<€ ¥ visual analog scaled]l W& T4 AEE 85 Fd HF 59

2.8 A £&F HF 3.1 + 3.08202 ZF428U. 283, ARAFEL 74 +

24394 2.9 £ 3.23202 Z4on, §FAFFol 259 vl F2 A3
€ B34, 3, AR, RIFAE BF S0 sAH= dFdE B3

( Table 3.).

L
W o oy

Walking ability
TEAT By W ££4A YT 4.1 £ 0.539A €5 2.2 + 1.332
2 3AHE 4L 2H9Y ( Table 3.).

Table 3. Comparison of Preoperative and postoperative neurological status

Mean value * Standard deviation

( Median)

Symptoms Preoperative Postoperative P value
Back pain 59 + 28 (6) 3.1 £ 3.0 (25) < 0.001
Leg pain 74 24 (8) 2926 22) < 0.001
Numbness 6.0 +35(8) 29 +32(17) < 0.001
Difficultyin walking 7.7 * 2.2 (8) 33 % 3.2 (2.3) < 0.001
Walking ability 4.1 + 05 ) 22+ 13 @21) < 0.001

F 4588%F 1281 (2.620) A= T4 30| HolA ggEd, o]F 108N E
SFFPFFo| 3dol Y LAV AEHAY MRIY dural saco] & Ho|X &4&
AEE FFo] A Ao, 18: x4 A39F, 1HE €484 332
LAF A9AY. €F FAE AT FAAL 1 7HE 1F9 IS E AP35
4 342 Byt

- 11 -



Iv. 1. &

19543 Verbiest7} A&o2 Q538 FHFgo] Foldd wt Yehs A3 29
& 7€, Fold FHFH didd FFEAEL NP AHZEF
F40l ZAHNLL Bag FBBT | 9 2APXFL 654 olF 1Y FAE
A AZ EF AF ££9 HA$Fo HYGED.

H34 23AJRLZL 2373 FHOE HZA FF, THE 2D 34
o vl Fe} A HAFA/ FAAHAA vFE FAAM7 FEAAHA, F
oA i@ BE, FIAUY IFU AYPHAEAN FAHoE 8 FPo] Fol
AAA AT}

L3AFFF Fo FAAQA AF2EEFHY AAHAA BPL JPFHo=E JAFH

A tetolyg HFA oz FHELE FEAso aFARAY wuFoz HPJ i
YFFF B0 g3 Aoz A,

7183 BYPL NFHoE Q59 ANAL FEde FAAYE HS FEAA
o aF#T & FRYE st TS AFAINA HHY, FAY F¢
A AAo] Ao F4o] TAA.

HAAY 25A9FFLe AdATg0] dstoq AL A7/t AP An Y,
A5 Yo dANZ olF7A =TFo] B FFo|t. 19923, Johnsson T
HEH ASE NYPTF 2FAYEEFT FAE 0914923 FHAREEAG o 705 W
37 3, 15% e otstE e, 155 ¢4 AS5oE AT Budg
V. o] Simotas o] 397 A} AAF 26 AYEA TAHH, 288
=g 342 Bty Rusgn®, e ARER duzoz aFAYPHSE
o] Aoz Y53 BAAE Holw, A7to] gl wE 15-40%A F&
AL Holy, 10-15%4 = Sstdvin F3sant”.

YA, Fast 53 Wiltse 52 SFAPZFTL JPst= F@ola FFFHLE F
&3 X7 desitn FFHAGSP.

F&3 A8E 98 A Pyo] ol BuHx gov, Turner 5L FHE
AP Rel LA A AYE FFAAEL NP5t 65-8580 4 goodol e A3
g R3dq3, Y, FFEE AT 349 APEA gL F$E nusdo,
FEEL ANPF A2 mortalityZ} ¢ 28] F7181Q2 M, morbidity:s 20% 3
latttn Bas o,

Spetzer 5 single level stenosisol thdld], vM@n|As =4 TFE
E NYF 45 FAEL YSos 2 AAT F FAUYE EF AANE
WL BasRAo. o]F Nakai T FEV|S FEV|Z A, WS FAA,
9% FHAA 2/38 HESF L fenestration approachE Al P53, 31494 & H
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# 5.50% #3842 F353L 2asgon’™®, o]F Casper 5o L PyPo
2 5899 BAE F&39] 71904 goodol e AHE AU, Aryanpur T
9% Faf ol datd e PPz £&2 NP3 90%9 excellent 2HE
A,

B AT NPT e IS4 FFEAMY FE=7) FF 1/3& AAF
= Yoz FHF US FEAMY FAJAUE 95 FE7AA AAS Y
AAZEL $4A3 ZYgsF= YPH O = fenestration approchold £ ¢ 2 7
A4S AP Pdolztn E 5 .

S, A% 2F#AFFFol d= AU FF E<AHA, limbus vertebral
fracture, FH 2E(E3] far lateral)o] Eutd AL THAEL g4A3I
AASL FZEE AP, &S AP e 53, 139 R
o X morbidity, mortality’} ¥ 3L, fusion failure A &o] E}.

gy aFAYAF dF F&F X5 A4 dido B £ 2ust 9l
QA1 FEAAE YA RaFHn Je d, FEF A3 TP ol
T olyE, 2L FEHAANE o 71X adEd 939 A33] tE dFHE
2Y & .

F& Add P& F1 FEAd F&F AHE 45T F Y= 8454 o
g AFE B2 Edd BuHYEd, Turner 52 FA &L 239 dAYE
LAEE FL AH(30-50A4), €A FAU Hsta e ALE AS, 94, #
Ao JF &€& T FAY, BF TL HFHA EA #AE F¢, d&#d
& 5oz BusQthY. Katz 53 Airaksinen 5 IHL Az Aagch
3 FFE aab® ) filste 3 3L A AT Bt FA EF AAYES
Hol: Aoz BusgPg®.

2717t B dFdxE gFdA vuda e, Blau 5 @7 d3s B
% Fd31 BadQ3Y, Rompe 5 £F 6714, 2499 AHs F7 34 A
o} o7t gl €F 29 wigte] 3 Agzx By FHAARE 45T F A
tdx sy, a8y, Herno & €% 7d 2 1394 T8 §AFL
B8l 66.7%90 4 goodol o] AAE ®Q 7dA AR} 69.4%9A4 goodol B
9 A3 g B 1BdA7L 45 AFHE 2o 238 At FHgtd wE F
o] 3AYL RuHAYY,

Grabias 53 Surin 5€ THEE YA A/} FA FeL Budgey’?,
Herron 53 Katz5& @83 Z¢d diEd AN €239 FAol:= gldxn
F3sg 9,

Katz 52 €3 8% FFIU A7t € HF=7 AsHALH,
F 8% 9= B & HFEJ AddHEH, oA F&EH 8%

_13_



F AE R e Zd7 oSy F&AF 85I Fedde AANE
BaSPH?. @9 Johsson 5L BRPA AT L dov|a FAA T30 &3
He 3L ££F A 4Fe A Edvtn 2uddH?. £F Herron §
L HH AT TAEo] 82%¢ ¥l 259 TAHEL TI%E FIAFFY A&
o] ¥ota RusgT.

T3 434 dAAE AREN wt zol7t J=dl, Turner 52 FAl
7HA Bid =& BEF Eof 43 2 64%(26-1000) 04 F5d FIHE A
2 F 922 rudgd®. a3y, AT H/hPEL URE Al FaF
¢ 8ol wat gt FptHel AgHo] A= AFAE vasty] oy 4
o] AAtt. oloutet K} A@Ho|xn AAstE Frt WHe "Bayo] A7
gon, olgg dHE BHAHFY] st @A FHFH WUFHx o AAF FI
Pt AEA o A 4 o] AYP=HIJAY.

L3 F&d 43 Ads dI4E Yl HFE I AEAY W8 o
g aA 282 & Y. 19149 Katz 5o] LFAFIZFY 543 K59 o
g 29E &V AIEAEAH HHoRE S, 4F B, Age, @A %
Z% So g3 B AEAE B,

79 wEr= AV 7= AR A2 A, A= A9
A7 A Ui 8 SAFDoE 4EA Jdo.. AF dHE SAHS= F
&2 ol Ak, A9 wEE YA Ao gig d7E AF A9 Q&
F 243 A9 FeF AP g A9 BHEEE YEdY.

Katz 5 34 8FAFFF £<3A9A 4-point Likert scaleZ 7]1=9 3
A =59} 3-point Likert scale® 7|58 FA9 AZ4A A7) X3 A
< #2890 H(r=0.52, P<0.001)™. Zanoli 5 3-point Likert scaleZ 7|=¥
A H=E 9 Visual Analogue ScaleZ 7|29 $<€F 253 34 55 A9
dA @t RaFHAH?.

E dFoAE @xe] dFojy AHHLE Multiple regression test(Gh5E4) &
FE€F A7 HYUE IFL FA I, 854 HF IJAFTEE 34T F
L F&F ¢ FL2 2H4E HIY. F3J, 5-point Likert scaleZ 7]5d &
W5=9 Visual Analogue ScaleZ 71§58 F&3F &%, A 5%, #4453,
FHAY 2YPF3 A7t 433 A3

E AFAA AP FHAF 7|o] 19oE HuwF Gr|To2A Katz 59
Biug AFAYEIFT €5 BF 7#o] 2FF A7 UM FIg v
3t dA|Ao] EAv. B AEAY JAEY7t 2AIL 3 A57F @A
7t AAZE =71 HE5REY FL 2H3E Yed £ Ao

T aFAYFIF Ui d¢ IFY AUAAE ANBF &Rl st &3
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J 2HB23} K& ABHon Y BYE AEH A=RSHo] RAT o} B
Aoltt.

V.3 &
994 23BPRF U@ ve FAAYAAEL £F 544 A=E FB
A9 ok5E YA FRRAYHL d¥sied u¢ mdHoln, FFZ
ALEE o9 %o ARE HYG. P oA WPoz AP BRIN 2
£, FASE, B4R, nIPAY 2L 49 sdo) e seAPHny
Holor FYZE e He ARE Hol F& &M A=de T & 9
g Aoz AzEY.
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