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The Result of Anterior Interbody Fusion in Spondylolysis and Spondylolisthesis

Kwang Pyo Jeon, M.D., Sang Yo Han, M.D., Duck Yun Che, M.D. and Key Yong Kim, M.D.
Department of Orthopaedic Surgery, National Medical Center, Seoul, Korea

Spondylolisthesis and spondylolysis is one of the major causes of the low back pain and orthopaedic surgeons

frequently encounter this problems with increasing tendency.

In 19th century, spondylolisthesis had been studied by the European obstetrician as the main cause of dystocia.

Advancement of the radiological techniques enabled us to know more precise degree of slipping. Therefore, many

surgical techniques have been used.

Spondylolysis has been also studied as the precursor of the spondylolisthesis.
This report is based upon the analysis of the records of 26 patients who had operated at the Department of Or-
thopaedic Surgery of National Medical Center from 1972 to 1981. The results were as follows.

1. Most common age group was 30-50 age group and there’s no sexual difference.
2. Most common symptoms were lurnbago and radiating pain and the most common sign was Lasegue sign.

3. Most common type was isthmic type and location was 5th lumbar vertebra, and degree of slipping was

grade I by Meyerding’s method.

4. The fusion of the grafted bone were observed in 24 cases among 26 cases: of which the duration were 3

months in 16 cases and remaining 8 cases had duration between 3 and 6 months.

5. Postoperative analysis under the basis of the functional recovery was satisfactory in 93% of cases by Gill’s

criteria.

Key Words : Spondylolisthesis, Anterior fusion.

I.M &

3] 32| Z (Spondylolysis) 7 44 $] 2 (Spondylolis
thesis) & 22 F7}3Ae e SEHAY Aoy »
L AAstn 9o AP Jdda £33 AHe:
Awe] sla 9lx},

194171 2 F2 Atsbd go A FAk(dystocia) o] F 8.
T Yoz dTHe o RAo| WA M} B
o] Aste] geolstA =Hgick, Fdoe Meyerding ¥+ 5
o wel AMANAHEE FHeA 7Ese NBAE o

27k We] o £ o) fich

AAEE & S4B Yool 1972 ¥
1981d7b A4 10 b A14 3 % 262 H3¥e|Z A
WA e dfded dAHezr 2 e
o 2 AF4E 27l A A Haste v
o]}

II. 24

1972 ¥ 19814 714 10 7 ¥ Ay 3 9
Hell st Akl F 51349 &£3F2 % (Spo-
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ndylolysis) # %44 $) & (Spondylolisthesis) & ¥4 &
3 A3 AHEEE $A7) 3048 (59%) 2 o wet
T AP EE 21~404 Fo) 2803 (53%) = /MA@
gk} (Table 1).

F9d FEe Y 89 AL A38F, A48F,
A58 v7F 1:6.6:24. 9925 dd¥-sle B¢y
AE A AfdMe M3, 4, 5839 vt 1:5.9:
19.72 A 5 837} 7}¢ ol oj#d ¥4 5t (Table 2)

% 5138 & AWAEES AP 2638 AY Y
A G473 2ot

1, MY 9 AYEZR

F7h 1588 7 wekewd 31~404 o) 1049, 41
~504 Fo] 69} Folslch(Table 3).

2. HEA 43

2 % (lumbago) 3} 3} 4 A} % (radiating pain) ¢] ‘iet
¢ o7l 203 flevni Lasegue %7} veld o7} 134
Aok, 2 9 AR ubell % % R 2z ) (mo-
tor and sensory change), 713 (deformity), 714 A3
2 7}2 (funtional scoliosis) 52 £%71 #3sdcH(Ta-
ble 4).

Table 1. Age & Sex Distribution (OPD in *71-'81)

Type Lysis Olisthesis
Sex Total
Age M F M F

11— 20 55 9 9 1 74
21 —30 110 32 16 11 169
31 —40 42 39 16 14 111
41 — 50 21 27 16 31 95
Over 51 11 10 8 35 64
Total 239 117 65 92 513

Table 2. Level of involvement

Type
& Lysis Olisthesis Total

Level
L3 13 2 15
L4 52 47 99
L5 269 206 375
L34 2 2
L3,5 14 2 16
Others 3 3
Total 356 157 513

3. YA BHe| xi&VIZ

6704 77t 84, 2~5d Atelst 5 dAden HF
7172k 52704 ol sl vk (Table 5).

4, Y 2% (Newman &)

¥ $-3 (Isthmic type) o] 15 # & 57.8% % A3t}
(Table 6).

5. OlEie 9ol g EF

Rodze A5837 1692 /M Wt A48F
7b 749 £olic}(Table 7).

6. MelETo E BR

Meyerding ##ol 2% HHAEE Grade [o] 119
(73.3%) 4=} (Tale 8)

Table 3. Age & Sex distribution

Type Lysis Olisthesis
Sex Total
Age M F M F
11 — 20 2 1 3
21 — 30 3
31 —40 5 2 10
41 — 50 1 5 6
Over 51 3 3
Total 10 1 5 10 26

Table 4. Pre-op clinical pictures

. . No. of cases
Clinical Pictures —_—
Lysis Olisthesis

Low back pain only 2 5

SIGN

Sciatica only
Low back pain + Sciatica 9 11

Postive lasegue sign 5
Motor change

Sensory change

Stepping

Spinal deformities .

Sciatic scoliosis

SYMPTOM
W MW R N W ™

Limping
Claudication

Hamstring tightness
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7. Y5Zxds (Myelography) A Al o2t 0 23

HeRzde 269 T ASNA=A AYD 149, A
AT gFAe]l AW 34 F 4eelA AHEAR
ul o] F 3 FH£FE EATh

8. sauy

%+ 26# 5 23# )4 ASuAlsd ) (anterolateal
obliqué incision) & 7}& ¥ F 2ot o (retroperiton-
eal approach) & AF&3lg.o0 vz 3 &4+ Pfan-
nenstiél A7) & o] &8 AE=ts Iy (transperitoneal ap-
proach) & AHg3tgich. ol AZHE FEAM AT
‘?‘;—é‘ﬁ% Abgstgen oF 2~ 3708 FH R F(strut)
£ Goldner ¥}jo) o} sted AQ]A§ <7} 268 = 25

..+ Table 5. Duration of sx. on admission

doden Um 1A= Modified Verbiest w2
Ab8-stgi e,

9. 2% DHYWY 717t

370l <A (bed rest) F Mz A8 ¥ A
FHHE AW <7t 179010 UwA] g E A
T ANHE - Bgfel 9 44 W WA Asz A
37047 2942 Al (Table 9).

10. &= (complication)

7} (pseudoarthrosis) o] 124 ¢F 344
of #&sden 4374 (deep infection) 3 H4bstd
(wound disruption) o] # 2 gdz €% FHge o] &
ot ALHed FFL 348 1Ha4 A3 g
9 274 33342 (spinal stenosis) o] B2 o}
(Table 10).

Duration No. of cases N, FAIZ
—6m 8 6 0Y FA17hs9d dl7t 38 o)gen, 1 drkx 2
-12m 4 S .
Table 8. Degree of slipping in recumbent lateral view
-2yr 3
-5yr 5 Grade (Meyerding) No. of cases
-10 yr 4 1 11
Over 10 yr 2 I 3
Total 26 III
v 1
Table 6. Classification & No. of cases (by Newman) Total 15
No. of cases .
Type Lysis Olisthesis Total Table 9. Post-op immobilization
Dysplfistic Type Lysis Olisthesis /
Isthmic 7 8 15 Duration 3 wks 3 mon 3 wks 3 mon Total
Degenerative 2 4 6 Method
Traumatic 2 2 4 Red Rest & Brace 8 9 17
Pathologic 1 1 Plaster Bed 3 6 9
Total - 11 15 26 Total 8 3 9 6 26
Table 7. Level of involvement Table 10. Complication
IM Lysis Olisthesis Complication No. of cases
L4 1 6 Pseudoarthrosis 1
L5 8 9 Wound disruption 2
L3,5 1 Infection 2
L4,5 1 Spinal stenosis 1
Total 11 15 Total 6
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A7b5UA 7 178 oiglew, HFE 9.674 4 F4)7}
75 #ick(Table 11).

12, % s3E 54

8 % (lumbago) # Lasegue 5% 9] 34 o] 7} wokc}
(Table 12).

A3 VXYY 71F2 2+ Henderson, Laurent, Gill 5
A Ao gt eyl slov AAEL GillF o)y
& A9 (Table 13).

13, YA olAME RED JIsd WM ERYe
A,

$4 % FE7 169 o] 164 BANM &F
3AUl ALY =AY AT R¥aAE Bch
e geAdAE €F 3~6MUAoll FYRAE
Bqow slsA4ozE REo|%ich(Table 14).

13, 2T HAYESY 7154 ARERAY A

Table 11. Duration of follow-up

Duration No. of cases
- 6m 5
-12m 17
- 2 yr
Over 2 yr

Total 26

Mean : 9.6 ms

Table 12. Disappeared Sx & Signs after operation

No. of cases
Sx & Signs
Lysis Olisthesis
o« Low back pain 212 9/12
3
S: Sciatica 2/4 7110
b=
%
Low back pain & Sciatica 355 6/10
Improved Lasegue 3/4 6/7
Improved motor sign 0/0 213
% Improved sensory sign 0/0 1/2
% Corrected spinal deformity 0/0 213
Sciatic scoliosis 0/0 2/2
Limping 0/0 2/3

Table 13. Criteria for funtional classification of the
result (Gill et al)

Excelient: Able to perform all everyday activities
Good: Slight low back pain and sciatica after strain.

Fair: Conditions better after the operation, recurrent
low back pain.

Poor: Only short or no relief of Sx, need further
operation,

Fig. 1B. Goldner 4.
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AANY A=} F 7154 AAse ¥ @A)
1%l h (Table 15).

m &% % 0%

# 2 4 94 $1 2 (Spondylolisthesis) & 19 4] 7] @ Neu-
gebauer ®8 ¥ £ #7 AFAF o ALEe g3 4
Aol 2y Fuke) QA A FAake ez o
TFHol 2w 1854 A4 At#e)A}ql Killian of ¢ 3}
o H&o2 FHuH9 S (Spondylolis thesis) o] 8} 2
P sich, Y 3E 23 (Spondylolysis) & 4] Huw
91% (Spondylolisthesis) ol A2 =& A fola} sio] 2L
Aokl A g2 A7t Ak

20471 HolEdHA X-49 s 8o AYon
dHel A 259 F4Y UQL 2 g Feo] g& d7s)
A&l stoh

d3tA oz PPN EE B o Wiltse'” & 5.2%, Ba-

iley® Badgley”& 4.4%, Runge’”& 3.098 2u#
o) durql e F~5%F AR AdFHRT e W
Al Fo] FYalF M) o]¥go) oo B35 Eskimo gl

F e WAL F 24% ol A B4 ¥t Stewart®™
7 Bastgeh $elvete] FA2E 19654 AV Fo
3t A5 B 13809 & HALE =AY A
HEFeFo] 34#(2.46%), AWASF ol 179 (1. 23%)
FAFel 54(0.35%) = AAMA 22 56 3 (4. 05%)
oA H3F #4744 2% (Pars interarticularis defect)
o] Al && Bt ‘
Aol & RPN E = Folrld e o =8cdn
Batts®7} B.aslg.2n 19563 Baker @ McHolick" &

Table 15. Relationship of functional result &
initial degree of slipping

Degree

m GI I I IV  Lysis
Excellent 1 1
Good 5 2 1 6
Fair 3
Unsatisfactory 1
Undetermined 1

Table 14. Relationship of Functional result & Radiological union

\Radiological union
Radiological union Non-union Undetermined

Functional result \
Excellent 2 0 0
Good 14 0 0
Fair 8 0 0
Unsatisfactory 0 1 0
Undetermined 0 0 1

B

Fig. 2. A; ¢4 A¥W A2 2 reversed Napoleon hat o] ¥ ok-g Holx qlch. B; $4d &9 dez
Grade V& AANE Relx Urh € Dy <¥ 39 2F, AAZHAANLE o] 4T £33 HAYE He)
2 gl

C b
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B C

Fig. 3. A; 4¢3 F34A1 849 A2 A5
83 ¥7%o A&g velx Uk By &F 3744 &
A AACR A3 4837 o)A Fe] FHYE Rl 9
. G e¥F 6714 39 B3EY Ades HAY ¥
¥ £24¢& Rolx Ut

6~7H Atol9) Zolel A WEF4~5%% A Hdd
H73 vsd AL Lustgen Adbase] AP 10
~15Ae) Gggcte sh. = Wiltse' & 24E 7}
A Axeps AYANFL 20~404 dFTAA 7}
ZA @k sl

Ao & LYNEF A A ¢ -datele W
o n] o] 8 A8 (dysplastic type) # =l # 3 (degenerative

type) & Mol A ol *HA ¥tz Macnab ¥ Doll®®,

Newman ¥ Stone’®& R.ustgdch £ Rz 4
Holl o} LA T Aol fch

¢l (Etiology) o} Wlal & o o] WFso] &%
o sl AMA =E HA4 9, 94, =124
3, FoF % 7rgdo] Hale] Adm AAHZSIch 53

E

Fig. 3.: D; 23} 2o]A % 344 Aoz /Y
o 27¢ Bolx g E 22 FelAF 349 2,
NAAA o2 instability & Relz A €5

..

Fig. 4.1 A; ¢4 4347 #4922 A58% F
FHe Aeg Reolx vk
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Fig. 4: B; ¢ ¥ 3148 442 F &
Y R AL Beolx Utk G £F 144
o} F4o] AL AT CTAALEZ MR P&
9 £7& Hola gt

& % gJ(Isthmic type)e] 7% 19555 Newman R Stone®®
& $H1A =g LARHANAY 7] Yo) V& ASF
of A&l 1AA 2AFe] A EZN HAZIH 6
ress fracture) o] § %o vtz FAstg o Baker ¥
McHolick?&= 4913 #ata AYE & 29 %
28% ANA G AUANFE Y ¢ Udckr 2w
sty o] Wiltse'” = 26% & Rz3gch 7144 &<
o 2 Capener® ¢} Farfan'? o] F34§ #RAE7]Y

pincer effect & & $9ld ¢+ A58%F9 FHde
o] Al 4 839 st#A 7| (inferior articular process)
o} A1 4dFe 4FAH E7) (superior articular process)
2] ghte o8 & 5 Urke sHAdeld

A2 E5 APAHEY 5 497471 e
3 7t de 4585 A2 Newman®™e RHyes
57 f¥22 Jdrsded ALY o1¥A Y (dysp-
lastic type) 22 A 333 4R AE7)Y AAY 7Y 9
A A2y A4 AGANFE e ole =
o}A] A&¥ (ytic type), 2143 (elongated type) 3 F4
3 H-F 4 3 (acute pars fracture type) 2.5 A 25t} 4
382 = 93 (degenerative type) 22 339 AL
12w} E7) ¥4 (apophyseal joint) o] =] 34 ¥ spell 9
3 ee AUAHNAE 2. A 43L& A4 trauma-
tic type) 22 o)A}l g AT FA g Y
A&3 AUASY7 o] fr¥ol S A5PL WA
A ¥tA 9 % (pathologic spondylolisthesis) 2 & 7 4] A,
Fgo} % 59 AWAR] A A7} o] Fel
£k, B BudAde & 268 F 2187 §¥-3 0 8
gyolglen] YA HEGo g3 A HupH g Fo)
1 #eA BaE

AgAAZ HAAE QA Talol o} of 2] who)
stev 7ha de] A 88 A& Meyerding® -7y 2
2 Grade | ¥¥ Grade V742 442 3¥32 )
¥ B Grade [o] & 153 F 1182 73.3%%
AR 3o el

dAARA 2+ 8% (lumbago) 3} 3% 4 215 (radiat-
ing pain), £33 (lumbar lordosis) ¢] &7}, ¥4+ &%
%9 714 (deformity), &3+ 71 A (Hamstring tightness)
s} 71%4 &% (functional scoliosis), 71¥4<q =g
(mtermxttent claudication) o] | 5l FA}olr}, £ B
el E 88 sAWAEe] 7HE B FAeldch

AR 4343 o] WAl &40 W4 F 83}
o 53 A AgAr) de Adee AFd AN

Fdojx =@E Napoleon hat R & ¥ 4 9led Lo-

we* 2o 2o glo] 3]94 (recumbent position)
2o} 719 4 (erect position) el 4 AA S F7lEe
A& o 26% A Rustgon )3 AHBFYY E7)
#E2E FALE A4 - @AET 9 3577 A e
(scotty dog appearance, Terrier appearance) & v}elu
o sRe] Y] dHE Azle] Hole AS ¥ A&
€ UAY F sk APz AT A0 EA8
Avt 6709 o)) RER Yo R XNFHA g A
¢ Hgd AAHE, A dEAge] EAde AL
o A ge] Hoy SEA Sy AHsed T T o)
et A Y Fol A i 7ls 37+ @ (intervertebral di-
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¢S4 FRsted FVU9W w2 e AN ¥
Bohe 139 fol 2Ase A7 Bed 2 olft
97k € o FHYARS DAY FAAME 4
Aol 271992 Haho] AUAE E2E Fo}F7]
o olztn geh.

®=§ F F4 (Bone scan), 37+ 9 & (Discography),

a8z HTole AFe G389 (CT scan)o] Al td]
B =¢el "oz daiAgld

Aae A3ty &4 8yt 4¢3 8oz
€ W F4ol AstA ¥AG AN} HE A A4
€ ¢4, AR, MR IERHLF L B2y 45
2 FA9 3HE 79¥E ¢ 9oy 53 e wjR e
5 Fol BEH 2oz ol A=Y fo,

FTEH AR F2 APIFAAAM AL 5o AL
Hol @F ARz Asta ALH A9 APe] gAY
AR £33 0oz By AR Qe A, BEH
SHE 6709 oA ALsgE AR e A S A
A =He AA HFEelFHt AYANFT Hae o
20% B=AdA 544 NEE ¢A "z P B B
ZAMNE AT FF2 &4, BEH afoz ?liil
A de AY, AAT dSF4E Rl (2P 2
4 FEAE Jell| 268 R & "]3381-
At

sy o2y =24 Fw=9H (posterior approach)

9} A4 x gy (anterior approach) 22 F¥ ¥}

Fulz 2o = Hibbs, Albee o) 8 713 2.8 A}&
Hel 2 Fulf§4% (posterior fusion) 3} o] ¢} W3 <l Bo-
sworth® 5o} H§ Fol4 <, Howorth®2] Hibbs %4}
FfrEel YA AL W3t Wy, Laurent®9] #
%55°l¢l°ﬂ A% FahgESel A 4592 Boswo-
rth® & 90% ol A Laurent’’ & 86%°14 F4 34 el
ddctz Lustger. =3 Laurent’ = HEJHA &
g Al AN E 66% N4 FAe £A-e] A
oz Rustgch

& 9)u}-§ 34 (posterolateral fusion)-& Watkins®®, Ad-

kins?, Laurent?!, Wiltse*"”, Hoover'®, Rhombold® %
o) Abg3le gton ol {¢& (fusion rate) Hell M o}
2 FHeEg Holun ¢F ISR HF2e Y
ARE dEFTUAA 71 d AHEE] $ith

2 8je] Gill'¥5, Laurent?”, Davis % Bailey', Os-
terman®” 58 FZH A g AW A2 HUAAE
o] slov Aalel A% 85.7% <A €F H97 A
2 Laurent®e Busiged €% Haqiygdwrt 24
dote 59 93] @ol de AHSHA 4x ek

Ay gL Freebody'®S, Goldner'®%-, Sacks™
Harmon'®, Crock®, Verbiest®®, Speed®®, Stauffer

3 Coventry*® 5o o8 Ag=lo] o HF ¥
g olu AHAFA Adde FR Rt FF
gieros A e o B Bae] glef 4
9] Awrf-§< 2] WS Goldner Wi € F2 4.2 Mo-
dified Verbiest W& 1 3o 4] Ab£&-31gc} (Fig. 1).

AfgEe HLFo2E TE 39 AWANSF,
T fitEel AN AS, LF5 HAESE xdde
A 9] ¥4t A (instability), 8 ¢ Flx 2453
S 857 WALE WHE 224 B, FYANFF
€+ £ FUd.

A FEe] APo2E 27\AERE) 53 £
BHEEe] G2F G712 AU" 20 AHY 2o
bt A3 A A¥Fge) Ax A gl
7hsdte F fitol )RR A e APAE L%
4% # de 5L F 4+ U dHeRE S
714 Aol @ AAste] diAe Ay Edde] &}
e 39 AA Erbesta Aol o) &% ¢
WEoeeg B9 & & Aoy AR Addle $€o)
olei-¢ H Sel Aok

<% 71% gs}& Gill'Y, Henderson'®, Laurent®V
59wy oloel oAstArt Aoy B RIgME
Gill'Y 2] whyje] H 4ol 43 dste] Y sigch

Afgesd SFUdagee 248 v 2y o Har
ris" e AHFEEE Agsige o s} (pseudoar
throsis) 3 A &) ¥tz B335 912 Hoover & 66
%9 Fg&& RIsn gl old wid Felubige
2] A% Truckley ¥ Thompson®”-& 92, 7%, Wiltse‘" &
86%, Rhombold*® &= 96%, Hoover+ 92%9 =& #%
+& Basta glo] #E& "HolAde SFHREE
M 8y}t Tachajian®® & A uAlES Wh=A] AR
gJte g Al e A The] oflzm AFo FUHA
olvt ApAHN e AP Aty FAs HAf
Feo] #¢EL dozte 49 Ao FAYRY
€Xid F3E 7HA Aok sl

Afdee] 71543 ALY S griete B

A& R4 Gpldner'® 5& 78%, 91%, Freebody'¥% &
91%, 84.3%, Crock® 76%, 96%, Stauffer ¥ Cov-
entry* = 36%, 56~68%% R.ido 71543 Hrte
WAL frdtate] fAE TRl 2 At sldAHE
714 EnS2ed AH4E 298 5 ey 4%
o] & deAE 7FdezEe FIY F ke L ¢
A1Et3 sl B Raode 471 93%, 97%9 A#AE
2o ZHd3 €F 7l Hrke AY 93" 2AS
Rolx sirh
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v.d £

2P ag Ayeea 1972388 1981 74 A
Al 3 26°e) AEEAS Y AU FA A ¥
ALY 43 e 2L AES 4
1. Q=32 3044 504 Alel7l 7+ woteoy A
el g zole Ak
2. %3 SAWA%e] 7Y we FAoIUNeH La
segue %7} b WiEe FFAch
3. 7b4 wgste 43 ¥ % Y(sthmic type)old F
g8z E AM583F7 62%, AHAEE Meyerding ¥57
Gradel o] 73.3%2 7} #%ch
4. 2L 269 F 24 NA BH Hol e o] F 16
el e 3MY, iz galdAE 3~6/dlA wF
sl
5. 2% 7154 }7le GillE 9 uhel] o 3le 93%9)

nEr g ARE d9Uch

2
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