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=Abstract=

The Result of the Posterolateral Fusion with Knodt Rod and without Knodt
Rod in Spondylolysis and Spondylolisthesis of the Lumbar Spine

Key Yong Kim, M.D., Du_ck Yun Cho, M.D., Yung Tae Kim, M.D. and Bong Jae Kim, M.D.

Department of Orthopaedic Surgery, National Medical Center, Seoul, Korea

Since Hadra first used metalic internal fixation in the human spine with wire loop in 1895, various
implants have been used.

Knodt rod was designed on the principle that the distraction produced a localized flexion attitude in
the area to be fused, thus increasing the size of the intervertebral foramina and decreasing the risk of
intraforaminal encroachment on the nerve root. We have performed the posterolateral fusion with or
without Knodt rod as a primary procedure in spondylolysis and spondylolisthesis of lumbar spine, wh-
ich required arthrodesis of more than one level. For period of 8 1/2 years from Sep. 1977 to Apr.
1986, 12 cases of diseased spine were treated with posterolateral fusion without Knodt rod, and 13ca-
ses were treated with posterolateral fusion using Knodt rod.

We compared with two groups, and the following results were obtained.

1. Solid bony fusion was 100% in posterolateral fusion with Knodt rod, and 92¢, without Knodt

rod.

2. An average period of post-operative immobilization was 2 months in cases with Knodt rod, and
2.5 months without Knodt rod.

3. In posterolateral fusion with Knodt rod, 4 cases with the root symptoms were all improved. In
posterolateral fusion without Knodt rod, 6 cases with root symptoms, were all improved. But in 1
case without the root symptoms, developed the root symptoms.

4. No significant changes in radiologic evaluation were found between posterolateral fusion with K-
nodt rod and without Knodt rod.

5. Post-operative complications developed in 4 cases (31%) with Knodt rod, and 6 cases (50 %) wi-
thout Knodt rod.

6. Clinically, the satisfactory results were 1009 with Knodt rod, and 83% without Knodt rod.

Key Words: Posterolateral fusion, Knodt rod.
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Fig. 1. Distraction
To maintain foraminal enlargement.
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AL, ez 12dd 4 WL EGo] H2E
Fu e 44, ol kTl W v
s AAsld 2 AsE Laste vlot).

S22
1. 93 9 HERE

% 258 %ol 4] Knodt rod & A}£3% 133+ 10
Hell 4 50nhell A L& dgSFog FTAs|e] g
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Table 1. Age and sex distribution
With Knodt rod

Without Knodt rod
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Fig. 2. Additional fixation.

2. HQlEE o SUE MR8

Knodt rod & ol 4% 432544942
1331 Foll 4} H3EelF 64, P43 H3a
S 60, Y AAFAURANFT T 1904
Knodt rod & o] §3}#| 43 HE2Fu) $45
T RHFAE H3EeF 64, YFFH A
AT 49, AFFYANS 190, HPAHF
a3 1A dcHTable 2. Subd A3 030
2 220 $2F 59, HYAAFE 404, 42
Ad 1@, HF0]¢3 3a 7 AdcHTable 3).
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3. DHE BT A2
M F Total M _F  Totl 2499+ Knodt rod & 483 A9E 1 level
~20 3 3 1 1 o] 34, 2 levels 93, 3 levels7z} 1832 14w
21~30 3 3 ° NE HF L9levels Jom, £ 7-2 3F 364
31~40 8 3 11 2 7o) ek Knodt rod & A-83ha .o 7-$ol 4=
aA~50 2 2 3 1 4 2 levels 43, 3 levels 53, 4 levels7} 3a2 5
51~60 1 2 T 2.9 levels o7 454742 HF 4.2 2| 7ko] )
Total 9 4 13 9 3 12 c}(Table 4, 5).
Table 2. Diseases
With Knodt rod Without Knodt rod
Spondylolysis 6 6
Spondylolisthesis
Isthmic type 6 4
Degenerative type 1 1
Reverse spondylolisthesis 1
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Table 3. Associated diseases of the spine

With Knodt rod

Without Knodt rod

HIVD 2 3
Degenerative spondylosis 3 1
Tb spine 1
Spina bifida 2 1
Table 4. Length of fusion Table 7. Complications
With Knodt rod  Without Knodt rod With Without
1 level 3 Knodt rod Knodt rod
2 levels 9 4 Pseudoarthrosis 1
3 levels 1 5 Delayed union 1 1
4 levels 3 Cystitis
Average 1.9 levels 2.9 levels Paresthesia 1
Neuroma 1
Table 5. Operation time Superficial 3 2
With Knodt rod Without Knodt rod wound infection
1 level 3 hours Total 4 6
2levels 3.7 hours 4 hours Table 8. Improvement of displacement in grading
1
8levels 4.5 hours 4 hours With Knodt rod Without Knodt red
4 levels 4.5 hours No o . .
Average 3.6 hours 4.2 hours G(;-i ér;ge .

Table 6. Duration of immobilization

With Knodt rod Without Knodt rod

~ 2 Mo. 12 6
~ 3 Mo. 1 6
4. 5% nHUY

Knodt rod § 483 13:l0l 4 & 128l 4 27
4, vz 18dlAdEs 374498 Plaster shell2
1% % § Norten-Brown back brace & =83} 4}
ol 4 B2z 5E A sl o=, Knodt rod & A}
45 % 128 F 5L 2MY, EHES
ol 4= 37HY 5 Plaster shell & 23§l on,
1@ o] 4= Back brace & 371, vniz] 184
+ A4rakA-E 2704 448 F Back brace &
Aefell 4 Eel 2] 8§ A =238}5ich(Table 6).

5. 5% ¢id38

g =2 Knodt rod & 4F£3; 135 48 (31
%)2A ulgd 18, B4 AAzkdde] 3# e
=, Knodt rod & <}-g3t=F o4& 128 Foll4 6l
(50%) = 7tad A4, AAF, AARE, o4z
o] zZ+ 1@ gle~ EAHA A 24 o<t
(Table 7).
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Table 9. Changes in disc space angle (Degree)

With Without

Knodt rod Knodt rod
L3~L4 +1.0 —0.5
L4~L5 +1.5 +0.2
L5~8S1 +0.7 —0.3
Average +1.1 —0.2
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Knodt rod & A48 1331 % 53 H3adwad
A5 s AFAUAAF 32} 7804 63
dl A Adubdsle] Wsst glslen laede
Grade 294 Grade 12 =u}xi9]7} z+438c} Kn-
odt rod § AHE3H1 W 1241F FAY A3
A9%, A2FYRAS3 BB 4290903
Bah eAAAE Al MY Wb ssic)
(Table 8). Disc space angle ¢] ¥ 3} Knodt rod
£ o] 88 AL HF 115 4899 Knodt rod
£ ol &dlx) ¢ A+ 0.2% F7HEgicl (Fig
3, Table 9). Body superior articular process 4}o|
o] A2lE Knodt rod & o] $3 49 ¢% HF 05
mm %74 2. Knodt rod & <4881 9& At
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Fig. 3. Disc space angle

Body superior articular process distance.

Table 10. Changes in body superior articular pr-
ocess distance (mm)

With Knodt rod Without Knodt rod

L3~L4 +0.4 +0.7
L4~L5 +0.8 —0.2
L5~S1 +0.2 +0.3
Average +0.5 +0.3

Table 11. Changes in vertebral interpedicular di-
stance (mm)

With Knodt rod Without Knodt rod

L3~L4 + 0.6 - 0.6
L4~L5 +1.6 +0.5
L5~81 +0.2 —0.2
Average +0.8 —0.1

B} 0.3mm 5 7F3c} (Fig. 3, Table 10).

Vertebral interpedicular distance = Knodt rod
2 ol$% A% HFE 0.8mm Zrbglo, Knodt
rod & ol £342 o A% HF 0.lmm 745
tHFig. 4, Table 11), ulApAd A 37y o & Disc
space angle, Body superior articular process 4}¢]
2] Az Y Vertebral interpedicular distance2] ¥
3 Knodt rod & o] 83t 7 $-2} o] §3kx) o2
ZF4 2ot ol& AR Aol WUt} (Fig
4, Table 11).
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Fig. 4. Vertebral interpedicular distance.

O O
e  —

O
[ O
O

)

Fig. 5. Instability test on stress films.
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o] Halsiglond e 1ddAE ABAL HA
&l (Fig. 5, 6, 7): &7 3477k Knodt rod &
Aget 1B AE At 3AHYeN A HP 107
22 JF 97/ Yolglen), Knodt rodE 4835}
% 128 A E Al 34 A 4dAA =
3+ 1471 Yo e} (Table 12),
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Knodt rod & A}-83F 13# el A4 of% 8}, B
% 58927, Knodt rod & A3} 9o 123
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Fig. 6-A) Case 1. Preoperative lateral roentge-
nogram demonstrates defect in the pars interarti-
cularis of the fifth lumbar vertebra without slip-
ping of the body of the fifth lumbar vertebra on
the first sacral vertebra.

Fig. 6-B) Preoperative 45-degree-angle inferi-
or-superior projection demonstrates a defect in
the pars interarticularis of the fifth lumbar ver-

tebra.

e k% 64, % 40, £ 2# 3t (Ta-
ble 13, 14).
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Fig. 6-C) Roentgenogram made three months
after operation demonstrates massive fusion of the
fourth lumbar vertebra to the first sacral vertebra
with Knodt rod.

Fig. 6-D) Extension and flexion roentgenogram
at postoperative three months demonstrates no
instability.
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Fig. 7-A) Case 2. Preoperative lateral roentge-
nogram demonstrates defect in the pars interati-
cularis of the fourth lumbar vertebra, first-degree
slipping of the fourth lumbar vertebral body on
the fifth lumbar vertebra.

Table 12. Duration of follow-up
With Knodt rod  Without Knodt rod

~6Mo. 5 3
6 Mo.~ 8 9
Total 13 12

Table 13. Clinical results
With Knodt rod  Without Knodt rod

Good 8 6
Fair 5 4
Poor 2
Total 13 12
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Fig. 7-B) Roentgenogram made six months af-

" ter operation demonstrates massive fusion of the

second lumbar vertebra to the first sacral verte-
bra except gap between third lumbar vertebra
and fourth lumbar vertebra.

Fig. 7-C) Extension and flexion roentgenogram
at postoperative six months demonstrates psendo-
arthrosis between third lumbar vertebra and fou-
rth lumbar vertebra.
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Table 14. Criteria for assessment of the results (BEATTIE)

1) Good result
» Works at his old job
» Has no significant pain
* Has a solid fusion

2) Fair result

« Works: at the same or lighter job

+ Has occasional non-disabling pain in the presence of a solid fusion

* Has no significant pain, but shows motion in the fusion mass

3) Poor result
« Does not work

+ Has complaints of disabling pain in the back, radicular pain, or both

*» May or may not have a solid fusion
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53 A5, HFFuAd 5 54 A
FA ukA 2] 5 3z} 258 Foll 4 13 o] 4= Knodt
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