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Lumbeosacral Distraction Spondylodesis of Spondylolisthesis and Spondylolysis of L5

Jae Do Kang, M.D., Pil Seung Ha, M.D. and Kwang Yul Kim, M.D.

Department of Orthopaedic Surgery, Wallace Memorial Baptist Hospital, Pusan, Korea

Recently spondylolysis and spondylolisthesis have become major causes of low back pain in the or-

thopaedic field and numerous methods have been designed for its treatment.

The authors used the LSDS with posterolateral fusion for 12 cases of spondylolisthesis and spondy-

lolysis having low back pain and tenderness, which were operated on during the 4 years from Jan.
1983 to Jan. 1986 at Wallace Memorial Baptist Hospital.

The advantages of LSDS with posterolateral fusion are as follows.

1. In the case of distraction spondylodesis of interspinous process between L4 and Sl;
A. the diameter of intervertebral formaina as well as of the whole spinal canal is widened.
B. decompression is accomplished.
C. the mechanical stress on the posterior columns of vertebral arch is lessened because the plumb

line is anteriorly transferred.

2. Technique of LSDS;
the knee-elbow position has the advantages of maximal kyphosis together with expansion of the
space between the vertebral arches, as well as a reduction in the tendency to bleed because the
blood collects in the abdominal vessels.

3. Internal fixation of grafted bone is not necessary.

4. A large surface area for unit mass of graft is in contact with blood supply.

5. Hypertrophy or displacement of graft can not encroach upon the epidural space; as may occur in
certain circumstances following posterior fusion.

The results of treatment are follows;

1. In the case of improvement of symptoms after facet infiltration and knee-elbow position, satisfa-
ctory results after LSDS were obtained.

2. The progression of slipping was not occurred after LSDS.

3. In increased lumbar lordosis, we have noted the instability especially with the changes from the
mean values in Ferguson’s angles.

4. In the slip angle, there is some tendency to the lumbosacral instability correlating with the in-
crease in the body weight.

5. We have also noted that the functional result was not closely related with degree of displacement.

Key Words: Spondylolisthesis, LSDS (Lumbosacral Distraction Spondylodesis)
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I. M 2

A 12| 5 (Spondylolysis)z} 2 32wk 4] 5 (Sp-
ondylolisthesis) & &} 454 W] ey Ay
A3t G4 259 Fag 9oz &3 Ay
T+ AE Ao},

18541 Killian'"o] A-go 2 AHJEauld 45 (Sp-
ondylolisthesis)-g- 7] %38} o, &7z ¢
44 QF % chob Amel 2FSe] god 4
=4 2 zvly o 1911 Hibbs'® 9} Albee® 7} %
o FEE-g AR ol °=1317]'Zl F4ol AAH
of $henk, ol shng FEE 4usA 22 9
c}.

oldl & Hadsd Fy el 19833 1YF
Bl 198613 149Y7k=] A| 5 4ol WAg 325
gl A ZAulxd 9] Sol 4|3 % Lumbosacral Distrac-
tion Spondylodesis (LSDS) & <] &1 &t & 1280 of
Wopaded U Qedez 9F pAse £
ASHE ool FRALA @Al Lasht solo).

0. A7y N SHEM

198313 1494 19864 1497b4 =k 4%k &
Adlgd Aol d HFAukA¢ 5o s}
o LSDSE Alaiwre 3, ub 1wde] 4t (4 F4)71
AEUE 3 12 % e U4 R aAde
;(-1 o8 04;[_" H""S]-ﬁ"/}-.

1. /|X| 3 facet infiltration 0| T2 ZAH S}

Azel 8 FAY Wsle 859 FHo T4
(full flexion in standing)ol] 4 Z4+e] F o] 480
3., knee-elbow position el 4= of B-2o] #je)4 =
Aol FAe] dgloen, Hol AAS (full extension
in standing) A& 58|l A F4Fe| <t3lsb 9ot
(Table 1, Fig. 7).

L5 facet infiltration & lidocaine lccel| oradexon
1 ample & Esled FU8hsinl uf, k% 4| 54
FE3A-e FY4ldlE 3N S TAde) gl
d, % A 58F FRAe FentozE 38 o
A T el Adek. 2l 7H A A

o] 19l o}, daoll Auk =4to] okske|glciTable 1).

2. YAIM A

1) X%l = (Degree of slipping)
A5 & whapA ARaloll 4 Meyerding® 4]
3} Taillard®? &) wpj o8 ZAsdon, Me-

yerdingubddl] 2t £HFE & A 157} 842 7}
A wokony, A 2570 34, A 3E7F 1 A
Taillardel] 2%t 2-F 2= 10~19% 7} 762 71&
gkstc) (Table 2).

2) otH T (stability)

AFe A4 AG2

Angle of lumbar lordosis®®, slip angle"—g_— 2243}
%ict. Fergusonzt-& a3 3 A%2 Zw whap4l
A4 AT AEA S A 2L 43 Aol
e Ao 30'~39°4o|7} 73 vk ¥ B W
feond, 939 AR 259 2a a4 4}
A4 A1 83N Gedg LA A5 LA
o 4de 1eAo] shtbe AezA, & AFol4
£ 20°~29°2}o] 7} 4l & 713 @owl, slip angle
A5 a3A9 S ook 1oz A1 AF
A Fodol sl £4E Lol of T4l FHA

2 Z oA 16°~20°2}0] 7} 4ul B PR ok
t} (Table 2).

3) WAIM ojMAH SUIRT

ol M F, Al 5852 53}, A 139 8F
3HE ZAsIg e, ol - F = 3uleld] A58F
8 AFste 1@, A 13359 8538+ 192 e}
vk} (Table 2).

4) MFExgg 2H

AAZ gtub5A 7 sl galdlA HFEFAEE
AdAstgon, 15 1804 SdAFLA S, 34
ol 4 FRAEAA G, 1eloll4 AAZ9 HepsAd
< B4} (Table 2),

3. WAl AME4 3 EH

FAEAE 450 1A E M gstes, uhat
5ol 57, ojard AR T gtEe] g s
gor, 29 3% 9 4w, JFAuFY F
7b, 718d AFE0F 59 537 A AHT-
able 3).

AU A HE712e 1d~29d Ao] s} 48| 27}
2 ustos, #Age 3MYR 187k A} (Ta-
ble 4).

4. =3 Uy

X M : 3218 knee-elbow position & gk}, o}
Azle 3 Fabd AQoz2H, HF3T4aold F
b8 3o 2 A7 #al ohe}, bleeding ten-
dency & 74 4] 71c}(Fig. 1).

£ M :L3-S2 &jo]9] HFAedA AMALed Po-
sterior Iliac Spine§ x%3}7] 4/ =& Paraverte-
bral Incision¢ 7}8t% Wiltse’s technique (1968)

2= Ferguson angle®,

- 516~



Table 1. Case analysis

Position o .
Case No. Age Sex BW. IS ES  Koce-olbow L5 Facet infiltration Trauma Hx.
1 24 M 65 - - t - Fall down( })
2 29 M 60 - - t —_— Fall down (—)
3 32 M 72 - | t -
4 22 M 50 - - - - Fall down (—)
5 47 M 62 - - - t (one) Traffic accident( })
6 36 M 65 - Il t 1 (both)
7 35 M 60 t - t —
8 42 M 78 t } ¢ t (one) Traffic accident ( })
9 33 M 82 t | t t (both)
10 54 M 80 t l t t (both) Slip down (—)
11 38 F 62 - - t -
12 42 F 48 - - - t (one) Slip down (})

FIS; Full flexion in standing, EIS; Full extension in standing, B.W.; body weight, t; improved symptom,
—; constant, | ; aggrevated.

_ Table 2. Evaluation of raidological finding

Angle of

Bosiy Case Age Sex Meyferdmg s Taillard’s Jumb, Ferguson Slip Combined Myelogram
weight No. grading method I . angle angle anomaly
ordosis
75 1 24 M grade 1 12% 20° 32° 12° Negative
60 2 29 M grade 1 15% 25° 35° 18° Spina Negative
bifida
72 3 32 M grade 1 10% 18° 42° 10° Complete
block
50 4 22 M grade 1 12% 20° 28° 15°  Sacral- Cutting of
zation nerve root
62 5 47 M grade 2 25% 45° 35° 20° Negative
75 6 36 M grade 1 10% 20° 32° 15°  Spina Negative
bifida
65 7 3 M  grade 1 10% 18° 30° 18° Incomplete
block
78 8 42 M  grage 2 30% 40° 56° 28° Lumbari- Negative
zation
82 9 38 M grade 1 18% 36° 42° 18° Incomplete
block
80 10 54 M grade 3 35% 45°¢ 58° 25° Spina Negative
bifida
62 11 38 F grade 1 15% 30° 32° 15° Incomplete
block
48 12 42 F grade 2 30% 35° 48° 25° Negative

of &g FoufeES 4AjeHFig. 2).
M W L5F4-E7]E E(Chisel)24 714538 L
2l A1 71§ Zu}4-9] = paravertebral tissueol] <17 =|

] 4] Implanted bed & A|E35}ed okul ¥ c}(Fig. 3).

ul ® : L4-S12}o]-§ Slide Caliper 84 A=]& &

g F FRFT I o) 4EL dert. ol 4
%4 233 Aolxe} lem A% 3A Aol F

A, 3% HPTE el (Fig. 4, 5).
TR Dol 4B st duke & Hul2 zel
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Table 3. Pre-op. clinical pictures

Clinical pictures

No. of cases

Symptoms Back pain

Sciatica

Intermittent claudication
Numbness or tingling sensation

—
—

Signs Tenderness

Limited S.L.R.
Sensory disturbance
Motor disturbance
Increased L-lordosis

Scoliosis

W =~ b WO oW

Table 4. Duration of clinical symptom

Duration " Cases
—6Mo. 1
7Mo. —12Mo. 2
lyr. —2Zyrs. 4
2yrs. —3yrs. 2
Over 3yrs. 2

Fig. 1. Knee-elbow position with maximum ky-
phosis of the lower lumbar segments to implant
the bone graft between the spinous processes L4
-S1 under distraction in the LSDS procedure.

oMM (ol 4EE A, LAFTHENE 4

O

ko 2 g}zl o 24 Further Distraction & o8-8 4
o, SIFAEs & vlay oine oA«
Ao #1de] ek (Fig. 4).

UZA o] AF FHoll AT E FTFTAAF ¥

gghet (Fig. 3).
5. % nyYyya 7zt

3% o]l ¢ A Ak F Norton-Brown X %7
Ago e ATHE 6¥dA LA, ol T
3d€ 34U A, 3ee 670U AE
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Table 5. Post-op complication

Complication No. of cases
Paralytic ileus 2
Urinary difficulty 4
Pseudoarthrosis 4
Infection 2

A\

Fig. 2. Shows the skin incision and the expo-
sure of the posterior iliac -rest and the spinous
processes of L4-S1 vertebrae.

9. 221 Yo F 4eE R4 Hnad
(Hip spica cast)-& 3FAIZF 347 2224
+ 4dAdsled, £Z7AAES A 2dE 244
AL wpdatos §49 4248 2Ydw 7

2 44 s},
6. =23 BYs

EF a9 vlul4 A4 Fo) ealelA A
Aok, 722k ol 3 Esda, FAH4 o
28, 2|3 o] 4Fe st 3, AT FA
71 F4ol 182 Qe 48l Ad F4 &
B ¢3¢} (Table 5, Fig. 9, 10).



Fig. 3. LSDS with a corticospongiosa bone Fig. 5. Measuring the distance between the top
graft from the spina iliaca posterior. and bottom ends of the graft.

Fig. 4. The Model that the graft was wedged Fig. 6. A notch is made at the top and bottom
between L4 and S1. ends of the graft using pliers.
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Table 6. Gill's criteria for results of operation

Excellent The patient is able to perform all everyday activities.
Low back pain only incidentally.

Good Slight low back pain or radiating pain after strain.

Fair Condition better after the operation, but the patient still had some difficulties in
everyday activities and had recurrent low back pain.

Unsatisfactory Only short or no relief of symptom after the operation, and cases where
further operative treatment e.q. spondylodesis was necessary.

Table 7. Follow-up result
Functional Degree of slipping Radiological union Treatment

result Grade 1 Grade 2 Grade 3 Radiological union Nonunion LSDS only LSDS+Laminectomy

Excellent 3 2 1 6 6
Good 1 1 2
Fair 2 1 2
Unsatisf- 2 1 2
actory
Total 8 3 1 8 4 10 2
R o WA AR A2 FRY ¢ 24 80
B s i S Fexcelleny 3 A& 1919.:;1-, o]
&v“ \ N e (39) ¢} Sl—_‘ c}'aﬂz;g(la])i k3
AR ( st 5 3L sl A4S 2ol deel A ol4
. \ Sy 2 97 199 SIFAEA B 1Wele 244 4
h .34 (hip spica cast) 3 FA171F 37047k Nor-
qu- & o A ton-Brown ¥.%27] #-4-% o ok (good)dt Az}
V= {8 Hy gl g 9o, Yol 2# ¢ 4E Norton-Brown ¥
N7 x4 1N 27 g ARAA, BUT ASHE vheh

! ] £

Fig. 7. Facets in the lumbar spine. A: Separa-
tion of the facets in forward flexion, B: Opposi-
tion of the facets in the physiologic lordotic pos-
ture, C: Approximation and opposition of the fa-
cets on extension and hyperextension.

FTEE R Ea

T3 A7) L 3ok 104YAH HA 3d 5
MYolgion FF A7 1d 870 Yol e},

1) ZZA HYE2} 7|54 Ea 2R #
A

=¥ A9 33 5FL Gill’'s Criteriaol] 5314
on, 24 (Excellent) 7} 68, 2% (Good)7} 28,
£ % (Unsatisfactory)o] 23l fet. A9} A 59}
€% 7154 Aaele 4934 7t g5l (Table 6, 7).

2) YA A SREY 7sA 20 28249 B
A

glc} (Table 7, Fig. 8, 9, 10).

3) HREIFHE #7A Xgd

H}3FT24%¢ A 199 AL 2 199 F
FaAtAAE 24l 2804 HETAAEE AT
LSDS & <33l FE3 AstE 4o, e
3ol LSDSwte 2k wmt&guigt AxE <
glc} (Table 2, 7).

m. &% 3 I8

A2 915 1780w Herbiniaux'® 7} &
2 9] (slipping) 8} &-o] & A1-&3}9x, 1854 Killi-
an'"e] A& Wgt ol e §AES AT A
Aok, oA Y Wst Azdele el
Eio

Qelogy vP4 FAY, s|2F4 (stress
-factor-theory)", £]AFA41"* Pincer Theory'*%®,
249 235" o] WA 0 New-
man® 3} Wiltes’™ 7} 243 49 s|2FAH 4]
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Fig. 8. X-ray films in 26 years old male show grade 1 spondylolisthesis of L5 on S1. Ferguson’s angle
: 55°, Angle of lumbar lordosis: 17°, slip angle: 25°, A: pre-op. X-ray, B: postoperative X-ray (post-op.6
months) showing the grafted bone wedged between L4 and S1, C: postoperative X-ray (post-op. 9 mon -
ths) showing improved stability of lumbar spine without any further displacement.

B

Fig. 9. X-ray films in 32 years old male show grade

1 spondylolisthesis of L5 on S1. Ferguson’s angle

: 52°, Angle of lumbar lordosis: 52°, slip angle: 17°, A: pre-op. X-ray, B: postoperative X-ray (post-op. 3
months) showing the grafted bone dislocated distally. C: postoperative X-ray (post-op. 1 year) showing sl-

ightly improved stability of lumbar spine.
74 lAuka glef,
wrA ] Sol] oA AA T 2~5%M R &
A gdov, dubdoa PolFel g, Wl &
£02 wrpx soh. e Stewart®o] &3l
Canada and Alaska Eskimoglel] A= <F 24%
otz Buslg] o, MacNabe ¢l &5 Ful &
ol 4 Lysis 7t A= gFo] WA= gfob4 o]
ol k=4 8 %9 44le] Hotie ¥ F vt
k. felvel SA2E 19651 AP Fol o3}
o oF 4%z}t Eudlct.

AN B ol dE, Wilise e ¥ 2

[

e 10~154] Afojol] Uty skgi o=, Tail-
lard*® & 204] Foll = d8e] Frlelx ¥ 59 S}
€ Y3, A4 AYE AL dojux] Feota 2
sty ).

98] 238 Zul ulap4 bRl 4, Meyerding®
% whd, Taillard® %] wbdlo] 9o, B o Foll 4
£ Meyerding ®| 4ol 2|3t Al 157t 8l & 7Hak g
oton], Taillard¥jyy o2& 10~19% 7 781 2 7}
2 ekl

LAF FAE Z2Hole 839 HukzAw,
Ferguson 7%, Slipz" & 24 3}9ledl 84 FH4
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Fig. 10. X-ray films in 32 years old male show grade I spondylolisthesis of L5 on Sl1. Ferguson’s angle
: 55°, Angle of lumbar lordosis: 47°, slip angle: 15°, A: pre-op. X-ray, B: postoperative X-ray (post-op. 3
months) showing the grafted bone wedged between L4 and S1, C: postoperative X-ray (post-op. 1 year)
showing improved stability of lumbar spine without any further displacement.

r A2 142448 839 lordotic curve s} A
#.9] kyphotic curve 7} A5 H-9 24 8 Ful
X7} Z7}A] Ferguson zt3} Slip 7o) <348 v
et ™, AF Frlel wel a3 A4 E
eh Sl ck (Table 2). ‘
Jazao g 8%, %, 2HEAsHY, s
A, €329 A5 o, 8% ¥ 4ol
b gl Fate|ddch. o)@ FAME A4 A=)

£ 9434 fertx 2asef gles, & AT .

e 829 HFIY L knee-elbow position
o g @39 Hyperlordotic curve & 744|722
) Ao 3ol Ade.

259 ooz Lol Al 5859 A1
437 BHo) o} fadgrozsd A4gd B4
| Z42 $ubagiein 2askgdes', Tachdji-
an® & Fpx|ubALEL2 bER] AR E ohfe R o F
RAuko] op i, HF9 Eekd Ao, A
Aol = 7ldgtetn Faskglet.

A8 24 wys ey o dEE
%4 ¢l&dl, Magora™oll oj&td <o 50% XA
—

R

o

ZA47F gleb Baspgic.

%4 AaE B2} LFl #e} =220, A
A AEEe 3 9 A9F L] o 20% M EellA
35| "ok e

Newman®® of] 9] s}=

1) & gyog 67HY o4 ABIAT
Aol A& E 7S

2) A3l Agk FFol ASse BFe

A7t i, A&l A9 Ao e A+

0

N

oN

3) A% £329 AFe

4) A&£A<l wabgol dv

5 A&7} Y2459 F4o dE At +E4
$%0l oz 2mdtger, Krimer'd] 2|3t
LSDS 435

1) L4-Lsuj o] A2jztae Qlate ohE A Rl
2 4E A5

2) Z4vula A2 Facet infiltrationo]u 839
immobilization ¢ & 5] slzld 79,

3) Post-traumatic Instability

4) Spondylolysis and Spondylolisthesis

5) Disc£%% A449 $x2e 24% 49e
z 23sel ek

HEaA gL A Furgds duEgges
FRgir), FulEebdel: 1911 Hibbs and Al-
bee'® oj2f 2 Fub-fE3t o2 W32l Boswor-
th 2] H¥ Fo]4l%, Howorth'¥ = Hibbs 2] Fu}
Higol At E ¥k uhdy, laurent &
AER ol 4ol g FYRYES APsglosd A
w5 2] .2 Burn”o] | %3t o|# 1971w Freebo-
dy" 7} 84% 2 F4a 92% 9 =EEniEr Ax
& washgl ok, Hensinger& A3} fio| 5
el E HF3Fel 3 AAT hEAE I 2
A7) 2= F shddch. FuRgee W-
atkins™ol] ol E4lo] YR ol 2 FIE] o
& fgsEg HAdud, £F FlsAdE S
AshE AThT del AHgsle] ok

X A z2}Eo] A}£3% LSDSul# -2 Distraction S-
pondylodesis ] 7] 2. 24, F7+F % HF73o] o #
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A4 ARz ALEA 28 ohizh, 229 H-
yperlordotic curve & FtA A7) 224, H 349 A
1€ WA A17]15, plumb lineo] zupo2 o] Fg o
24, §%3F 7}al 2] = mechanical stress& 7t
4 A]7]+, Knee-elbow position-g #2244, —’f‘—
T TEE A4AH, 2L FAY KEE
Az, Al o] 4T YA EFo] £
smz, 29 f€go] 2, AnH LRz
M4, 549E oh & Ao Vagiond AT A
27} HE FAE 4 de FHel Aok, 2euh
22948 445 ol darel g Agelr
A2z YAYEE spolshn G4 F0UNRE
23 zpdstelok s, ol 4Fo] YTHA BES
Sesh 2e 444 F07} wash,
’**”4] , TSl A dloill o] 4 &2] ez} &}
o)z grohlok s,

fuu, 54 249 LASIFAES Az ue} ]
emAE ool 3},

A, o] 4] Fo] #x5] X & sacrospinalis I mul-
tifidus & 23} 7] A (tension)o| 7}E& 2-ilsle]

N

|

o
m]o

oF et
FEF BAY 23k P £ 4 el La
fond" ol oistel 4ale] Gl EHol UF A

v ’sb‘ﬂwﬁ—colah_ WwEIGeh. $8EF Aol
BTt E AFA Fiel st AP o] fA5
ag olx};é;}_oﬂ% .ﬁ od—skol ai_]_u.m :‘xu;ﬂ_ -ﬁ-
ol S £ F4bo] AN i F7b ek 2
TagLehn,

olgigt AaEg A dot vixsded £
AT A FEe] 67% A2, £F 15H 5t
ol &= Henderson'®, Gill'¥, Laurent’® §2] u}dje} 9]
AT ofefrkxzt ey, &£ Badde Gilleg uf
H4& A st

+euy e Addele £do] wou, WA 4
R A, o], ke Adel wAels A
Aol & A2 A2},

v.a £

€ AzxEL Al583 AFEe 5 d AN F
of a3 AdFgEE AYPsld, AATY
i3 2 g% hyperlordosis 7t4, plumb line &
Aulo g o] FA RN }23 e AELS A
o},

1) A 583 FulstAd (L5 facet joint)ell F4u}s|
A 33} Knee elbow position Ajof] F4le] FAl5]
+ 7ol LSDSA 37} S319ct.

2) LSDS Fof] A8 zg)e vJepbz stel.

3) 849 HMulxst Z7igtedl =}e}4 Ferguson
zto] Srbske aAF9 FHA L Jehisic.

4) Slipzr-& Al Fo] Frhgll wfeld saFe) &
td 4 & b e,

5) Autd e HES £F sl5A Az W
A 7F ddet.
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