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Surgical Treatment of Spondylolisthesis with Knodt’s Distraction Rod
Instrumentation —Comparative Study with Fusion in situ—

Tong Sun Lee, M.D., Won Sik Choy, M.D., Sung Soo Joh, M.D.
and Hee Jang Roh, M.D.

Department of Orthopaedic Surgery, DaeJeon EulJi General Hospilal,
Daejeon, Korea

The basis of surgical treatment of spondylolisthesis lies in the restoration of stability to
the unstable spine and the decompression of the entrapped nerve root.

Knodt’s distraction rod has been thought to be one of effective distraction instruments
promoting fusion for lumbar spine surgery.

From December 1981 to May 1987, we performed surgical treatment of spondylolisthesis
with Knodt’s distraction rod instrumentation in 15 patients (Group I) and fusion in situ
in 7 patients (Group I).

Clinical analysis and changes of radiographic measurements of above two methods were
evaluated and obtained following results.

1. In Group I, the percentage slip and slip angle decreased to 12.1+6.3% and 0.216.6,
postoperatively, from 20.9+8.4% and 7.5+5.6°, respectively. In Group I, changed from
134+94%, 78+6.1° to 11.4+9.6%, 11.0+5.2°, respectively.

2. In Group I, the average reduction rate was 42.1% postoperatively, but decreased to
205% at follow-up.

3. The percentage posterior disc height increased to 49.0+6.7% postoperatively, from 27.4
+10.0% in Group I and decreased to 34.7+5.3% at follow-up. But, in Group I, no sig-
nificant changes observed.

4. The lumbar lordosis in Group I and Group I, decreased to 26.0+8.3" and 29.8+13.8°,
postoperatively, from 35.5+7.8° and 37.6+1.4°, respectively.

5. There was no significant difference in clinical results between two groups.

6. Postoperative complications in Group I, were one case of rod breakage with pseudar-
throsis, 3 cases of voiding difficulty and superficial wound infection, in Group I, were
2 cases of superficial wound infection and 3 cases of transient voiding diffeculty.
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Table 1. Distribution of Age, Sex and Type

Age (Years) " IIsthnl:;c _ D;'[splas:c — IIsthml:;l _ Total
20~29 1 1 1 2
30~39 1 4 2 11
40~49 2 2 4
50~59 3 2 5
60~
Total 7 6 1 1 3 4 22

G* = Group
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Table 2. Level, Type and Associated Anoma-
lies

Table 5. Duration of Follow-up

Isthmic Dysplastic

Duration(Y*) No. of Cases Total
GroupI Groupl
~1/2 4 1 5
1/2~1 1 1
1~2 2 2
2~3 4 4
3~ 4 6 10

Average 274 mos. 485mos. 32.6 mos.

tal

1m0 61 o oow
Level 8
L4 6 2 14
L5 8 5 1
Anomalies
Sacralization 1 1 2
Lumbarization 2 1 3
Spina bifida 1 1
H.N.P. 1 1 2

G*=Group

Table 3. Degree of Slipping (Modified Tail-
lard Method)

No. of Cases

Slip(#) GroupI Groupll Total

0~10 1 1 2
11~20 7 4 11
21~30 5 2 7
31~40 2 2
40~

Average 20.9+84% 134+94%

Table 4. Symptoms

No. of Cases

S t Total
ymptom GroupI Groupl ot
Low back pain 13 6 19
Radiating pain 5 6 11
Claudication 6 2 8
Neurologic deficit 7 2 9
2. WALMSHY A&
4, 455 % 2y 32

é
o
)
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4, &4 9 oM #9498 H! Pﬁii
el T 9 AA 7AF A S %"33
Al g sled, A 9 = (Percentage slip), A% 2(Slip
angle), 3yl 713} =o}¢| v](Percentage pos-
terior disc height) ¥ 833 ut7}(Angle of
lumbar lordosis)-& A& 3} c}s 8142,

A %1 = (Percentage Slip)+ 7|g A=l &9
ALAof A Taillard #ol]l ol3te] A F 313}
Z, ANz AE A7 A2 Fapol
A sh3aAle) el A7AE Lol 2 E

Y* = Years

Table 6. Methods of Surgical Treatment

Poaterolateral
fusion with Fusion in
Knodt’s Rod situ
Instrumentation
Laminectomy  Laminectomy
With Without With Without
GroupI 11 4
Group Il 5 2
Total 15 7
L1
L

Fig. 1. Schematic illustration of methods

of radiographic measurements.

1) Percentage Slip
B/A x100%
2) Percentage Posterior Disc Height
h/Hx100%
3) Slip Angle : 0 (degrees)
Kyphosis represented as negative
4) Lumbar Lordosis Angle : L (degrees)
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sis) S S7te 2 F A8 (Fig. ).

ZFul Z713 Fo|<] v](Percentage posterior
disc height)+ A#3H FA9 Folgt HHF
A Fapdoll A R AR AT A
o] v & WMEEE B3 AYYE F0F #F
o AE 2 3G (Fig. .

8 24 qt72H(Angle of lumbar lordosis)e =
1859} #5839 Aol HPA-E o] T}
Zapzo g ¥ A3 cHFig. 1).

Table 7. Levels of Fusion
Group 1 Total

Level Group I

L4L5 6 6
1581 3 5 8
L3L5 2 2
L4S1 4 2 6

22

PREOP POSTOP

S8 ¢ (Levels of fusion)v FFollA =4,
5837 %o #5839} AMIHFTY 177HE
FRA b A wgn(4d), 277HE §
FA7 A= AH1IFA 66, #2FoA 2049
t}(Table 7).

HEFE] d¥E A4 473 YA A
A3 Hrslgen, d4ddezr FEI ¢
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ARl A & A" F4 T (Bony fusion
mass) & Bolw AA o FF A 9
#Zogsle] F¢H99 7144 YA (Pseudarthro-
sis)o] glg o) o Z HWAHINHAND. FA
7l A Ee AEd o] oJyfa, AT
HA oz AF FA o} e o Fuigel A
23 AR+ e T YU

-
5 3 1(Fig. 2
304 oz Az 2d A¥E HAY 257

POD

i 4z

Fig. 2. Radiographs of case 1, this 39 year-old woman was subjected to nerve root decom-
pression with total laminectomy of the 4th lumbar vertebra and posterolateral fusion with
Knodt’s distraction rod instrumentation, showed following radiographic changes and evalua-
ted as Excellent, clinically.

Radiographic measurements Preoperative Postoperative At follow-up
% slip 33.3% 22.2% 26.5%
Slip angle 5.0° —5.0° —-8.0°
% post. disc Ht. 23.3% 50.0% 3B.7%
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Fig. 3. Radiographs of case 2, this 35 year-old woman had been suffered from low back pain
for 1 year and was subjected decompressive partial laminectomy and posterolateral fusion with
Knodt’s distraction rod instrumentation. At follow-up radiograph, showed bony fusion, but oc-
cured further slippage and narrowing of olisthetic disc space and evaluated as Good, clinically.

Radiographic measurements Preoperative Postoperative At follow-up
% slip 26.3% 158% 34.2%
Slip angle 1.0° 1.0° -10.0°
% post. disc Ht. 59.0% 63.6% 409%
7184 g 42 3] o ¥la
U shge T2 WUAAT 447 WA 5 2 2(Fig. 3
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Fig. 4. Radiographs of case 3, this 45 year-old woman had low back pain and right sciatica
and hypesthesia on right foot. Decompressive partial laminectomy, discectomy and posterola-
teral fusion with Knodt’s distraction rod instrumentation were conducted, but remained mild
low back pain. Radiographs at postoperative 7 months, showed left rod breakage and further

slippage, evaluated as Fair, clinically.

dot, dAddezE 43(Good)d ZH=E M
A

£ &l 3(Fig- 1

454 4z} Az 6/HYHe]| YT 8FH
2 34 BAEE FoE WUHAS +44
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4 I
1. eJAHX g3t
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172 64](40%), H2F2 3A(43%)ol A %k

Table 8. Functional Results at Follow-up(by
Gill’s Criteria) .

GroupI Groupl

Results (%) (%) Total
Excellent 8 (53) 4 (57) 12
Good 6 (40) 3 (43) 9
Fair 1(D

Unsatisfactory
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Table 9. Changes of Radiographic Measurements

Group I Group 1
Measurements Preop. Postop. At Follow-up Preop. Postop. At Follow-up
% Slip 209+ 84 121+6.3 16.6+9.0 134+ 94 114+ 96 12.2+8.3
Slip Angle 75+ 56 02+6.6 —18+68 78+ 6.1 11.0+5.2 6.2+7.2
% Post. Disc Ht*. 274+104 49.016.7 34,7+5.3 295+54 317453 25.21+9.0
Lumbar Lordosis 355x 7.8 26.0+83 26.0+£9.7 376+114 29.8+13.8 30.2+5.7
* Ht=Height

Table 10. Average Reduction Rate(%)

Group Postop. At Follow-up
I 42.1 20.5
I 149 8.9

3(Good)e] ZAAE ¥P3, Knodt AAZe
gl&g gl AlFe looAut 2 E(Fair)
9] AxE B gGcHTable 8).

2. HFAFMBIE A (Table 9, Fig. 5, 6)

1) X ¢ = (Percentage slip)

H1FL 444 209+84%A4 43 121
+63% 2 Y HEEFL 21 Jov, AFH
}F AR 16619082 HE JF A

€ 205% K Table 10). A2FoAe HF

a3 -ge] 89% % =}(Table 10).

2) & ${Z} (Slip angle)

HAYE Fulg 7oz FAdA, AlFL
a&a] 7545604 4% 02+68°2 7443
i, MFHEFE FLA7AA PF -18+68°2
Azt A7) ZAasE Fo] WHIE Hch
A2FL o] WAAE A wHIE MolA ¥
t}.
3) FY F7HH F0|2f H| (Percentage pos-

terior disc height)
1T E FEA 274+1.0%04 44 %
49.0+6.7% 2 F7 E R x, MFHIFE KA
7] 347+53% % th4 FLsE FAE B
e, sFEAice 4R 27030 gH
£7-¢ 1o, ALFY 2doAat FEAdn

GROUP (I)
% SLIP SLIP ANGLE (%) % POSTERIOR DISC HEIGHT
(%) (degree) 70 “
50 1 ZOT
60
40
10+ 50 -1
30 40 +
0
30 -
20 4
20 1
—_ 10 -
10 4
10 -
0 —20 0
A B C A B C A B C

*A = Preoperative

B = Postoperative

C = At follow up

Fig. 5. Graphic representations of changes of radiographic measurements.
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GROUP ()

% SLIP SLIP ANGLE (%) % POSTERIOR DISC HEIGHT
(% (degree) 70 1
50 W ZOi
60 ~
40 +
10 50 J
30 A 40
0-
) 30 4
20 4 §
20 -
— 104
10 1
10 ~
0 —20 0
A B C A B C A B C

*A = Preoperative = B = Postoperative = C = At follow up
Fig. 6. Graphic representations of changes of radiographic measurements.

(A) Preoperative (B) Postoperativeo|(C) At follow up

Fig. 7. Schematic illustrations of the changes of olishthetic disc space in Knodt's distraction
rod instrumentation. Shows postoperative increase and decrease to some extent until bony fu-
sion of reduction rate and widening of intervertebral foramen, and decrease of lumbar lordo-
sis and slip angle comparing to the preoperative illustration.

o A4 44E gk AM2FNAE ol Ald7Hg o] 83 oy f8ES A9 Al
H3s A9t gggkoth < AFA e FEAH FolwHE Bt F
5) #$t& (Union rate) FEF AFEIH} AL X3 ¥ g F
H1F4 Lol 4] A1zt s o) 7lgA 3§ HEEAE vold, =3 AHZ4H 8347
AE 2oni(Fig. 4, YA oelie 2% o Zaf Byl MFHRE FRAAAY A
PAARH o2 SYE 278 B YcH96.6%). FAN A, FEE} % FFL di 7
ol 4ol WAlAEA AlZel A4, Knodt 45y seAdide F83 Fokd HAE &
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Table 11. Postoperative complications

L No. of Cases
Complications

GroupI Groupl

Voiding Difficulty

Within 1 Wk 7
Over 1 Wk 3

Wound Infection

Deep
Superficial 3 2

Rod Breakage with
Psedarthrosis 1

3
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4%% AR (Postoperative care)Z ©HL A
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