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Su;gical Treatment of Spondylolisthesis

Se Il Suk, M.D., Yong Hoon Kim, M.D., and Kyu Yub Hwang, M.D.

Department of Orthopaedic Surgery, College of Medicine, Seoul National University,
Seoul, Korea

Spondylolisthesis, firstly named by Kilian in 1854, has been recognized as an important clinical
entity in orthopaedic field, especially since the advent of roentgen ray.’

Definite principle of management of spondylolisthesis still remains controversial, in spite of
numerous clinical studies for its etiology, pathogenesis and treatment.

Many operative techniques, such as posterior or posterolateral fusion, anterior fusion, laminectomy,
fixation with internal fixation devices and etc. have been reported but orthopaedic surgeons have to
choose it by the experiences and judgements for each patient.

This report is based on clinical reviews and follow-up studies for 47 patients treated surgically, of 49
patients with spondylolisthseis, who had been admitted at Department of Orthopaedic Surgery of Seoul
National University Hospital from April 1974 to March 1983, and following results were observed.

1. The most common incidence were isthmic (63%) in type, L5 vertebra (55%) in site and grade 1

(56 %) in degree of slipping, respectively.

2. The pain was most common (94%) in clinical symptoms.

3. Of 38 cases of long-term follow-up, functional results above “good” by Laurent’s criteria was
31 cases, and the results of cases with preoperative sciatica were poorer than the other. The
degree of slipping, and postoperative degree of correction did not affect the functional result
significantly.

4. Laminectomy appeared to be mandatory in patients with radiating pain.

5. There were no significant differences in functional results among the different methods of fusion.

6. Although there was no improvement of functional result, reduction of anterior slippage was

recommendable to prevent pseudarthrosis.

7. Knodt rod device had the adventage of easy to apply and possiblity for shorter fusion.
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AAEL 1974 4¥FE 19833 3¥ 747 104 2
Agoista oo APt YU7rEE @
$ 498 9 AHFAGALYF BAF BEAHA AR
€ 3w 28 & AT 498N HEFFAAE, F
FTAAES AT FrAe, F 2 F99 24
%, Harrington rod =& Knodt's rod& o]£3
Hid 4 zxes dAst 2L 64 AA
6 1R (47 1d 5704) 9 443271 A
| 38AE EAsled 7 ey A A - DA
I M geol e FaAsiga Ao 3y A
#g A7l Fd A A Baste wpojr.

I, &3 24

1, g Y Medo W 7Y

AL E= 4AFEH 624721 E ebyed 41
Al Atelell A 504 Ale}r} 21#(43%) 2 7H& @k
tH(Table 1).

AR EE 27 3:12 dARd AR o
goteo, £3] sy Ae hxHgoz 4o §
gtci(Table 1),

L R =EY

5+ 19761 Wiltse So] Mxg F/HE A&+

o) & & (isthmic)3 o] 314(63% )2 71 w42
1 c}2o] = 3(degenerative)d o2 128 (24%)4
tHTable 1),

2, WHRo HE BF

P A5 23%7 269 (55%) 2 7 Wk
I A483E 208 (43%) 0 Y2 A58F
A, =HAPS A 48304 7 M @t
(Table 2).

3. MYX c(Degree of slipping)

AYHEE 29 A AR A Meyeding#| 4}
Wo| wel FEsAE ul 15 (Grade 1)7} 249 (56
9%V 2 7bA weks 2%(Grade 2)= 18% (42%), 3
=(Grade 3)+ 131 (2%) " =HTable 3).

4, A= AH(Clinical picture)

7}) &4Symptoms)

F24E 2% 463 (94%)2 71 Wk Wit
B2 313(63%), zrE€H 8L 229 (45%) 1A+
(Table 4).

L}) oty AZA(Signs)

Table 1. Distribution

Type Dysplastic Isthmic Degenerative ~ Traumatic Uncertain Total
Age Sex M F M F M F M F M F ota
— 20 2 1 3
21 — 30 3 2 S
31 — 40 1 1 1 7 10
41 — 50 3 10 1 21
51 — 60 1 2 1 2 6
61 — 1 3 T
Total 0 1 10 21 1 11 1 2 0 2 12 37
1 31 12 3 2 49
Table 2. Level and Type
Type .
Dysplastic Isthmic Degenerative Yatraumatic Total
Level
L4 1 8 2 20 (43%)
Ls 23 3 26 (55%)
14 &L5 1 1(2%)
Total 1 31 12 3 47(100%)
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Table 3. Degree of Slipping in Recumbent
Lateral View

Grade (Meyerding) No. of Cases
[(0—25%) 24
II (25 — 50%) 18
I (50 — 75%) 1
IV (75 — 100%)
Total 43

Table 4. Symptoms

Symptoms No. of cases
Back pain 46 (94%)
Sciatica 31 (63%)
Intermittent claudication 22 (45%)
Numbness or tingling sensation 11 (22%)
Table 5. Signs
Signs " No. of cases
Tenderness 48 (98%)
Palpable step 39 (79%)
Limited S.L.R. 22 (45%)
Limitation of motion 14 (28%)
Sensory disturbance 14 (28%)
Motor disturbance 11 (22%)
Increased L-lordosis 10 (20%)
Scoliosis 6(12%)

o] #x 472 g% (local tenderness)o] 483 (98
%)2 7}# w3k papable stepo] 398 (79%), &}
Al A A Gare AJre]l 224 (45%) 52 £l
(Table 5).

5. wold W W2

a3 13488 544 7A 2 delyded 3]
Aol 4] 404 Abol 7} 229 (45%) = 7+ w@gtod 20
Al Aol 43 HH(Table 6).

AU FA o Y7 & 364 519 Apo] 7} 163
(33%) 2 7b4 wsokoew FF HY7) 7k 6ol
tH(Table 7).

6. DA ANHY o £

A el AHE 7kA Ao 249 (49%) 9

Table 6. Age of onset

Age of onset No of cases
—20 4( 8%)
21 — 30 10 (20%)
31 — 40 22 (45%)
41 — 50 11 (23%)
51 — 60 2( 4%)
Total 49

Table 7. Duration of symptoms on admission

Duration No of cases
— 1m. 1(2%)
— 6m. 4( 8%)
— 1yr. 6(12%)
— 2yr. 6 (12%)
— Syr. 16 (33%)
— 10yr. 9 (19%)

Over 10yr. 7 (14%)
Total 49

(Av.: 6yrs.)
Table 8. Trauma History

Trauma No of cases
Minute trauma 17 (35%)
Fall down 4( 8%)
Traffic Accident 2(4%)
Play 1(2%)
Negative 25 (51%)
Total 49

Lowv], 2% di¥Ho] A4 2 4e]glcHTable 8),
HAYY A35ee VR ASE FALEE
oz HAFHAES A4V 3971 ek

7. &3 x|2uiY (Methods of surgical

treatment)

Z 470 HE +EH XBUYoRy H3 ¥
Ee ¥y 1AHES AYPd A5t 274 (57%)
olF HEFHATE HPAL A7 203 A o).
Harrington rod =+ Knodt's rod& o¢j&3 Wu
AR aAdes AP A7 1549 (32%), ©lF
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Harrington rod¢} Knodt’s rod-& o} 43w 7
Zb7t 44, NAGe™ HE:FTHAES WA
= 5%t HEFAAED AP A
4 (11%) 9 cH(Table 9).

rﬁ“_lo
oo 3

rir

=& g F R i ngohrt 30H(64%) = 7t

A gge HEFE 170l Aoz 3 E=q

om, Fol4 AFF N A4AAH 7134 (pseu-

darthrosis)e] z+z} 1#l et o] £l % s+
Table 9. Method of Surgical Treatment

Laminectomy
Operative type _ . Tota
With  Without
Laminectomy only 5 5
Fusion without
instrumentation 20 7 27
Posterior Fusion 4 1 5
Posterolat. Fusion 14 6 20
Both 2 2
Fusion with
instrumentation 5 10 15
Harrington Rod 2 2 4
Knodt Rod 3 8 11
Total 30 17 47

o] Als] Harrington roddl A&< A& =7} 2
A2 &F 6704 7AYA A APy 2
dA T4 =¥ HAag Argl g (Table 10).

9, &% HFo| X (Postoperative immobili-
zation)

AETAAET APUA 545 AT 42804
HEFoutaA e AR 38T Hugdnd

g dEE kY =e REIEE4S YT Yo

oA A BE AAEHL~ T AN Ay
WA stk

10. FA|7|ZHDuration of follow up)
LA FA74 7Hee 38AF 1ded A 21 Afel 7t
154 (40%) = 7V wsten, Hd FA7132 1

Table 10. Postoperative complication

Complication No of cases

Urinary difficulty 30
over 1wk 3
under 1wk 27

Wound infection 1
(of donor site of bone graft)

Pseudarthrosis 1

Removal of Harrington Rod

Fig. 1. Spondylolisthesis, isthmic type,m L5 on S1, male, 17 years. treated with posterolateral fusion.
1) Preop X-ray. 2) Postop. 5 months. 3) Postop. 1 years.
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Fig. 2. Spondylolisthesis, degenerative type, L4 on L5, female, 51 years.
: treated with Knodt’s rod. 1) Preop. X-ray. 2) Postop. 1 days. 3) Postop. 6 months.

Fig. 3. Spondylolisthesis, isthmic type, L4 on L5, female, 41 years.
: treated with Harrington rod. 1) Preop. X-ray. 2) postop. 4 wks. 3) postop. 1 9/12 years.

57§ ¥9e] ¢l cl(Table 11). v dAAA g A Age] e AS-E§ FE(good),

11. X|& ZoKFunctional result) Ad 2% 5 el sl AHE Epoon) 2
2 FEsidd.

7h) g Znte] #Hy AL ZAfol AAHR Fest 28 23]

AmZHe #AHL Laurent® o wet 5% Aqew 7 peuye A2 Fale die #do

o] o= A$E& $F(Excellent), 7}E 55 UA of whet AAlYa 7 Fgudd GE AR FAH

—-1067—



Fig. 4. Spondylolisthesis, isthmic type, L5 on S1, male, 49 years.
: treated with laminectomy with H-graft. 1) preop. X-ray. 2) immediate postop. 3) Postop. 1 6/12
years: shows pseudarthrosis.

Table 11. Duration of follow-up

Duration No of cases
6m. — 1yr. 14 (37%)

lyr. — 2yr. 15 (40%)
2yr. — 3yr. 6 (15%)
Over 3yr. 5 (8%)
Total 38

EAE FH9 zlo] Fo2 g AEL WE F
gcte AE AAstzA @b

L =gyl e x2H 5t

Z el M8 IR HEFT HAeT
AR A7 100%, 5Fxded A3 4
7t 83%, HFnAE 9 HFFTAHAAEA = 86%,
Harrington rod ¢} Knodt's rod& Al43%d A%+
72y 67%, 100%2 7t FE4dd & Ao
FHE AeojAE AL F e MAHeZ $
F71 124, %3 7F 22482 ok olAbe] 34# (89%)
o)} (Table 12).

12, =% H M &(Average correction
rate)

7 ey dd A EgEE e, ¥ 14

<& AYEd F 438N 15%, FAY 2AEA
= % 1380 A 17%, Harringfon rodAl& % 29
A4 51%, Knodt's rodAl& % gelolA 45%=
Harrington rod& Al43d A S 7134 =& 2
4 & & B9 cHTable 13).

13, YA 2H4 278 HE

AR 274 A FHEE B de $32
F 2718 (B4%) e 7z eyl whel vzt 2
I} pRAE Hal de 1HRA HEFAAEYH
Fol Mg AlYPP F At

A2 THF £2AE B dE ¥z ¥
2AHE, F9u A&7 Knodt's rodg o] £ U
2 P aA g zzt 14, 289 14 Aol
(Table 14).

14, 7|54 A2} UAMA SRED g

7154 AEAe WAt A FALE 2
Tl qlslen AB-L B deHE 85 A
812} ¢t attHTable 15),

15, 2% M9 ¥z ¥ N MYz} X228

nfeto] A

£F YA e deg F =

o Nsd NEATHY o] F Bw Felg o)



Table 12. Functional results of operative treatment at follow-up

Result
Treatment
Excellent Good Poor Total
Laminectomy only 1(33%) 2 (67%) 3
Fusion only 1(17%) 4 (66%) 1(17%) 6
Laminectomy and Fusion 6 (33%) 9(53%) 2(12%) 17
Fusion with Harrington rod 2(67%) 1(33%) 3
Fusion with Knodt’s rod 4 (44%) 5(56%) 9
Total 12 (31%) 22 (58%) 4(11%) 38

Table 13. Correction rate

Cases percent(AV.)
Post. Fusion 4 15
Posterolat. Fusion 13 17
Harrington rod 2 51
Knodt's rod 8 45

Bolx YT W £4W WY ARAHs}
BANHE 2 ol & $AY 4 AR HTable 16,
17).
16, YNEN U HEIHMSRR X 2E Y
of A

HAELE WAHE] Bt B A HF3FA
Aeg APPD A9} U A5 vlagd e
AL B+ EFe) 30%, WD ASE 6%=2,9¢
A A7} G5 o 2sigcH(Table 18).

m, 1 &

HAEFAWAAF] A3y Y= Yutdo g
A QAT 4~5%2 BFET glonniedn  Gie.
wart*’( 953)& Eskimo<l o) A& a7 < 24%-ell
A ARG sEy £ f4dFHgE YAaql
Fo] el@geo] ¥t k. e FAZE
19659 MU5o) M FIHA FAH A A A 2,46
%2 Bagtdov dwt AT FAE oly X
g v gl

Ay WY = Batts¥l] o)alwl  §o}7| o A
€ =23 54 FE 204 7R A3 el Fr1gel ol
YMes Z71%cd s 31921} Baker!S5& 6~7419
Zole Ao Wxrt 5% AAdR v kstn S
Aoldt 27 & Bgdon] w3 JHYolAe A

e Maeo] NEE 11~154 Abojel A dojdrim
gk, Wiltse”-& Z4& 71 Fake  20~404
Aol 7b 7ha Wobal sl MzpEe] A S o8}
dch(Table 7). Taillard*?+ 204 Fol &= d3e] =
Ztf e Wl Frles 93 A9 AYE Ao o
upA] et Fd.ovt AAE oA e 404
oMol YRYo] qxHo Yo} ¥ g
gyo] g2 Ao Hol ol HYFoAe wA
%E Aoz Bald
Ao & WEE A Pl gle o
FAYEA gAYl A4 go] WYt n
B 5 o]0 223 o 23lg cHTable 1),
AAdF e FFe satd g} sz o)A
o] glevt Wiltse* 5 2] el sj#34 gl u}
R M de o483 9E v, AHAES
FE old FiHon o|F9 HEx FHY, g
e £2o3 o]FH Fdsqr)
HEHLGUNZTY e Rl A 82
1449, A4 pincer theory (Tropho-static
theory)™3349 o] g A g o] glovt A 717
FH2 € & Newman* 5ol F4% 9234
A (stress factor theory)24] o] ®AHa Qa4
A3t A olife] Ao ojFo] AL
71AA Aol 7l A 2 FAHo) of7|FdE 7o)
o 28y o]’ FHL ol¥ A Yo} FEyy
Aiele Agsht J4H % HYH = HAY
d AsE oE ddelgdn & 5 glg Aot
HAFAE AS58F7 /M4 Wolm X asen?
doer g HedAE A 5835 2648 (55
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Table 14. Radiological Union Rate

Suspicious Pseudarthrosis
Total Cases
Cases (%) Cases (%)
Post. Fusion 6 1 (17) 1 17)
Posterolat. Fusion 15 2 (13)
Harrington rod 2
Knodt's rod 9 1 (11)
Total 32 4 (13) 1 (3)

Table 15. Correlation of functional results and radiological results

Functional Result Radiological Total
Solid fusion Suspicious Pseudarthrosis
Excellent 10 1 11
Good 16 1 1 18
Poor 1 2 3
Total 27 4 1 32
Table 16. .Functional results in relation to degree of correction
Functional Resultts
Total
Noncorrected group Excellent Good Poor
Fusion s instrumentation 3 7 2 12
Fusion c instrumentation 1 3
Corrected group
Fusion s instrumentation 9

Fusion ¢ instrumentation

[ 8]
e -]

Table 17. Functional results in relation to degree
of slipping

Degree of  Excellent Good Poor  Total
slipping

Grade—1 7(33%) 12 (57%) 2 21
Grade—II 5(31%) 10 (62%) 1 16
Total 12 22 3 37

lard*®¥} 5} angle of slipg 23t &'+ gl
o}

gAEAS B dutd e 3% F5v diE
B ozx ui% 7184 gs(intermittent claudi-
cation), ¥ &89 71A(hamstring tightness) %
o} held ¢ glch ol ¥ FAS) a0

fu
e

AR AgEHe AFATAet EAAEY
Heg 25 FA Hold JF AAT
o] 859 AATH AFAde AR} HIY
W AAA a9e] At Ry 9l

Zolel e A58F—A 1A% FHe] B
Agezy oprl=Ee HAH Bl FAL
LIRS Sl - R S
o MRS o)1+ QlaprZ e A x el A
Az A oA A= Gechi B
o] gl ol AAREE L Aot

WA AL At S-S Addel 9o 5
Aolw Wtz AFw, FHAAF @A FF A
o Bedg st YH Y A FFE Ao &
t}. Lowe® 52 71349 &9 #4& Ak
o} A% AwrAlrl FolE™ A% 4 Jeld 7}
SAel =t stdm, 53 HYPYe zrADe

A
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P

)

B
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oo
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Table 18. Functional results in relation to symptoms and laminectomy

Functional Results

Symptoms & Laminectomy Total
Excellent Good Poor
Back pain without sciatica
without laminectomy 2 4 6
with laminectomy 2 3 5
Back pain with sciatica
without laminectomy 2 (20%) 5(50%) 3(30%) 10
with laminectomy 6 (35%) 10(59%) 1( 6%) 17
Total 12 22 4 38

vl golsittzm 3tk

A 37 =< (myelography)& 3 37kel 49
A2 g sdsn 2% 435 E5e =¥
¢ g e 9o} whEa "R’ AL oflrh
Couchoix?& 37} =449 Wy Ee HHA
E Ee AAEAY 4% Frde & A#3As)
Rk bt

Az e B Fae] gAY Avls
of HEHel ABr shsschn g enihl, o]
%32 x8&% Newman®eof 2J3ld 1) BE&EH 8
oz 6719 o4 ABAE T4l ASGse AT,
2) F2 AAAZANH AY FFol A& HF
9] Aollzb la A&H A APo] Ave AF
3) AY 2429 A2 Byt A AT,
4) A4 walEel sle A, 5 HEZ 3
29 24 Q& A$7 AgZol Aty stk

ey HF: AANed 34z e
 glen o] WY $E Q. HF nAYE
gy F oFd g oA IAHEFE YE F ey 7
A A€ o] AP = sUrh

2o FuALL AIAEH} £40] £o]3l
I HEF AL, AAS B F0UE 2 E2AH F
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He ol g3ty en, Howorth®: Hibbs&4 ¥ o}
Atz g Walsgdm, Laurent™ = 7 Fo|4q 9
¥ FuYPes AlYssdh

H2 AL Burn?o] A xd o 19714
Freebody'®7} A8 sle] 84% 2] Z# 35 92% ] ¢
23 g3t 435 2 ¥ sbgd o), Hensinger® & A
I frgel Holx BAAE HFEFd o7 A7F
Z st EAe 9Hs ZHAIAE F¥dz 9
o AAEE obA] AP d= Usdch

Az FBu4eE Cleveland™ So] 7p#Ao|
HAE AL AAg o]dl Watkins*®ol 9 &) &4
o] AdEPgon 1F WS HaErHo olagt
e A4ty £ fES BHd 53], Ro
mbold® & o] & Al =7 BF & o= I+
o= A Ao] gt gl o]F MacNab®
o] of2A HAwyE s

GillMsge ¥ 2HES AYsx g E4A
3 Mgy FAZR] A 9 AFdTAT
& AA sl & AHE dhvtz sty et d
AMe A APHA 2 Y. Osterman®™ 5ol
osld UAHZANE FE AAs} Fiase] 20~30
A olzte e Gill €4 F70lH 2AES ¥
F ogomA AAZAel e 404 ol Felt A&
o] fpw slgich

AAE A$ HE3:F AAed AP A ¥
ol Al 25 404 o) Feldn F2 WAE % HF
7 g2z A7 94 Aden o)F dFF
A7} 7b5 3 3Ol A 25 okE olAtolsrl

&4 WA TE o) 43 AE Y 3 g2
EQF e AALEo) o0 ol g i)z W
Wel odf A=FHE v G5 AAE I& T AU
3leo 53] Braford® = Zolet AadZA A
A% 7t 75% olAelw A angle of slipe] 45° o4
al A%, a7k A3 9 remodeling potential o]
e g7l At el A, BALE A
A ARsle] oMo e dug WHel g
= A$e Aol At stgrl. Dewald” =Ha-
rrington rod2 A& F FuYEE APsta 257F
of AnAEe APt Heo A AnF FES B
284l Laurent®= 9199 J88 #AxF 24
o] 41 Knodt’s rod& o] &3lde vt 7ty AES
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st ot AR E oM dFE 1~2" ol
FHEe) AEe AEE YA G Afige
£ 9ch

#F HAEHslE oz wyPB®e] glot, Mzt
£ Hgo] g3 7rkg Laurent™ Wby & AF£3}
doh. A9z 715 Frheke FAE dFE
o] B BBl o] Ao JAL e nA
o Wy, 2AYSNEE ARFZHd = & 4FgS
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04‘9'23‘25‘32’ ol AAEF FUG Aot

A8 6’571- 50%°14 453 24 $ee 7t

J&ré of gllem Efiol AdAz=Yd At 1

| o] ol 4 B]i’—’*?"‘l g F& A7E 9HoH o
= Dewald™e) ®7o} o2&t}

Knodt's rod& At 43l A8 Bae =EYHL
W AR Ee A B 116 ARgEsdE bl
Harrington rod¥. thi= %2 o] 7t#H 8} FE3] AM-4

1A 7} 9l ez Rale),

v, &2 E

19749 4¥5-E 19839 397bA4 9 10687 A&
et oA Ao AR E Ay
#2135 el dold AAFA7 b5 38HE
Ao oAb faz 74 sedyed A Fe3
NEF 2745 92 $F % TSR 294 049 2
< A8% 44

1. 7k £3 ¥ gryo= 3140(63%)9 2,
P E e A5 832 269 (55%)9 .29,
Ad=e 1=7t 249 (56%) 2 7t4 @skch

2. dASAFT 850 468 (UB)E 71 WU
ow) o]9] Ag HE(severity)s A4 H=oe F
%3t ot

3. Laurent Wtyjo] o} & EHZ F3Folae] 34
9(89%)d o, AdAE, nAH % £F 1A
EE 7154 Adeds & A#aAE g

4. WALEo] TR A S e HET AAEE
Alg o] F& st

5. A4k A9 wHE NEA AHE 5HAY
Ae Ea l#d s WS FREES wole
d =3el "},

6. Knodt's rodg& A}4sl= AL Harrington
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el AEAdds 4 Wy e ge) iy
},
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