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=Abstract=
Scoliosis Induced by Anterior and Posterior Rhizotomy

Se Il Suk, M.D., Ho Sung Song, M.D,, Sang Hoon Lee, M.D., Choon Ki Lee, M.D.,
Choon Sung Lee, M.D,, and Jin Soo Han, M.D.

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

This paper presents the result and statistical analysis of the experiment, in which selective
anterior or posterior rhizotomy were carried out under microscopic surgery. The materials
used for the experiment were 48 young rabbits, and they were divided into four groups. The
group I, which was used as control, was subjected to lower dorsal bilateral laminectomies
with dural incision, the group 1l to laminectomies with three right posterior rhizotomies,
the group W to laminectomies with three right anterior rhizotomies, and the group I to
laminectomies with three right anterior and posterior rhizotomies.

Scoliosis was induced in group I, Il and IV. There was no significant statistical differe-
nce in the degrees of curvatures among these three groups. The convexity of the curvature
faced to the side of the divided roots. In group M and IV, scoliotic curvatures were obvi-
ous within two weeks, but there were no considerable changes thereafter. In groupIl, the curves
progressed slowly up to the 12th week. They were statistically significant at the 4th week
and increased continuously thereafter.

The histological findings in the group I and IV showed denervation atrophy of the par-
avertebral muscles at the apex of the curvature, but there was little or no muscle atrophy in
the group I and 1.

We came to a conclusion from the experimental results that scoliosis may be induced not
only by anterior root paralysis but also by selective posterior root paralysis.

Key words : Scoliosis, Rhizotomy, anterior and posterior
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Table 1. Experimental groups

Group No. of Rabbits Experiment
I. 17 Bilateral lower dorsal laminectomies and dural incision
I 11 Same as group I, and three right posterior rhizotomies
m. 9 Same as group I, and three right anterior rhizotomies
v 11 Same as group I, and three right ant. and post. rhizotomies

Arachnoid

Dura

Anterior Root
~ (Group III,
N, Group IV)

(Group 1i, GrouplV}

Fig. 1. Diagram of the spinal cord and its
roots
Group 1 : Posterior rhizotomy
Group II : Anterior rhizotomy
Group IV : Anterior and Posterior rhizot-
omy
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Fig. 2. Radiographs of rabbit spine sowing sequential changes of curvature in Group I.
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Fig. 3. Radiographs of rabbit spine showing sequential changes of curvature in Group I.

Table 2. Degrees of curve in each group after operation

Group No. of Degrees of Curve
Rabbits 2wk 4wk 6wk 8wk 10wk 12wk
I. 17 0.8+1.3 0.8+12 0.4+1.0 0.7+1.0 0.8+1.0 1.7+25
I. 11 8.2+79 13.2+9.7 17.7+94 203+105 21.6+102 226+10.1
. 9 19.7+110 214+123 187+106 214471 21.2+59 224+53
. 11 13.3+44 16.7+9.6 170+128 168+11.2 164+99 165+9.1
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Fig. 4. Radiographs of rabbit spine showing sequential changes of curvature in Group 1I.

Table 3. Statistical comparision of curves in each group

Duration after operation

2 wk 4 wk 6 wk 8 wk 10 wk 12 wk
Compared groups Mean Mean Mean Mean Mean Mean
(C.H) (CI) (CL) (CI) (CI) (C.I)
7.1 12.4 16.9* 19.6* 20.8* 20.9*
Group I. (-4.66-1893) (0.90-23.81) (3.80-29.80) (5.18-34.06) (5.25-36.41) (5.33-36.49)
18.9* 20.6* 18.3* 20.7* 20.4* 20.7*
GroupI. Group Il. (6.70-31.11) (842-32.82) (4.77-31.86) (5.21-36.11) (4.85-36.01) (5.31-36.29)
12.5* 15.9* 16.5* 17.2* 15.7* 14.7*
Group IV. (1.05-23.96) (4.45-27.36) (4.01-28.97) (4.04-30.28) (1.78-29.54) (0.86-28.61)
11.8 8.3 1.5 1.1 -04 -0.2

Group M. (-1.83-25.57) (-5.04-21.57) (-13.04-16.79) (-16.86-18.99) (-19.12-18.32) (-18.92-18.52)

Group II.

5.4 3.5 -04 -2.5 -5.2 -6.2
Group IV. (-7.56-18.31) (-9.08-16.17) (-14.75-14.02) (-18.45-13.16) (-22.50-12.16) (-23.50-11.16)

-6.4 -4.7 -1.8 -3.5 -4.8 -6.0
Groupll. Group V. (-19.70-6.91) (18.02-8.59) (-16.74-13.09) (-20.40-13.32) (-22.10-12.56) (-23.30-11.36)

C.I. :95% Confidence interval *p<.05
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Fig. 5. Radiographs of rabbit spine showing sequential changes of curvature in Group IV.
30 F o—eGroup I w—s= Group I
%— Group I A —a Group IV

Degrees

Fig. 6. Sequential change of curves.
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Fig. 7-a. Microscopic finding of Group 1I.
The size and shape of muscle fibers are well
preserved(Hematoxylin-Eosin. x100).

Fig. 7-b. Microscopic finding of Group II.
Muscle fibers show slight variation in size
and shape(Hematoxylin-Eosin. x100).

Fig. 7<. Microscopic finding of Group II.
Muscle fibers are small and angulated(arrow)
and there is marked variation in size and
shape(Hematoxylin-Eosin. x100).
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Fig. 7d. Microscopic finding of Group W.
Muscle fibers show marked variation in size
and shape, group atrophy(arrow), small an-
gulated fibers, fatty infiltration and thicke-
ningof endomysium(Hematoxylin-Eosin. x100).
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