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Focusing on dynamic strength gradation, the lower back extensor
muscles (+ 5.9% IAI, + 4.0% [B1) showed more accurate values than
the flexor muscles (+ 14.3% [Al, + 17.7% [B]). The elite athietes re
vealed more accurate values in strength gradation. Regarding static
strength gradation, the lower back flexion values (— 14% [A]; — 9.4%
(B1) were more precise than the extension values (—30.2% [A],
—23.2%[B]).
These findings point to an incremented sensory input during
dynamic extension movements of the lower back and can be ex
plained by more accurate proprioceptive adjustments during dy
namic exercise compared to static exercise.

D—nQ ) Spondylolisthesis in Competitive Sports:~J ~ ‚ Long-Term Resuits
Schmitt H, Brocai DRC
Orthopädische Universitätsklinik Heidelberg,
Germany

To consider the effects of several years of competitive Sports train
ing on bw back pain with or without spondybolisthesis 20 years
after finishing the sports career we carried out a retrospective ra
diological and clinical study of 21 former elite javelin throwers.
We wanted to show which problems occur many years after finish
ing the sports career and whether there is a progress of slipping.
To judge the daily activity we used the FFbH-R (Funktionsfragebo
gen Hannover). Subjects were tested on a sagittal Cybex 6000 unit
for a strength trial. After a follow-up time of nearly 20 years on
average 14 of 21 athletes stated that they had a slight bw back pain.
Seven of them felt disturbed in their daily activity (FFbH-R
93 ± 14%). 10 of 21 athletes had a spondylolisthesis (8 x L5/S1,
2 x L4/L5). All showed a progression of slipping of less than 5 mm.
We found no difference in trunk muscle activity between the ath
letes with or without spondylolisthesis. lncreased risk for slipping
is found in the presence of an increased lumbosacral kyphosis.
The incidence of bw back pain in former elite javelin throwers with
or without spondybolisthesis was not higher than in the normal
population. lncreased risk for bw back pain exists in athietes with
spondylolisthesis exceeding 10 mm, early onset of symptoms and‘a
bw lumbar index. Athietes in predisposing Sports disciplines
should be under good medical supervision.

D—A93 The Effect of the Tennis-Specific badCharacteristic on the Thoracolumbar
Spinal Profile
Dalichau 51, Scheele K2, Huebnerj1
1 BG Unfallbehandlungsstellen Bremen, Germany
2 Universität Bremen, Institut für Sportmedizin,
Germany

The aim of the study was to verify the influerice of the tennis-spe
cific bad characteristic on the spinal profile. 94 male tennis players
(21.5 ± 4.6 years) with a sporting exposure of 14.2 ± 4.8 years (train
ing 4.5 ± 0.8 h/week) were investigated. The control group consist
ed of 271 healthy male non-athletes (20.3 ± 4.2 years). The process
line of the thoracolumbar spine (C7 to S2) was recorded three-di
mensionally by means of an ultrasonically-assisted contact rod in
both groups when standing upright. In the sagittal plane there were
no differences between the groups. In the test group a significant
increase (p ≤ 0.01) could be proved in shoulder obliquity (left: 4.10/
right: 3.9°), in lateral inclination (left: 2°/right: 2.3°) and in rotation
(beft: 2.9°/right: 3~70) to the side of the dominant arm. All parame
ters rose when using the both-handed back hand. However, inde
pendent of the dominant side the data obtained for the control
group concentrated around ± 1°. The asymmetrical physical re
quirement in tennis induces a functional adaptation in the thoraco

lumbal spinal profile. Especially the serve, the open forehand and
both-handed backhand determine the intensity of this adaptation.
To avert sport-induced injuries ofthe spine it is necessary to check
for the technique and to strengthen the trunk musculature.

D—(~cM Training-lnduced Adaptations of Trunk Muscles“~‘ in Patients with Chronic bw Back Pain
Weishaupt P
Institut für Prävention & Diagnostik Regensburg,
Germany

Problem: Patients with chronic bw back pain show muscular defi
cits and/or muscular dysbabances in the main function of muscles
of the spine. Does progressive dynamic strength training induce a
similar adaptation of spine-stabilizing muscles in the three move
ment planes (sagittal, frontal and transversal plane) of the trunk?
Does it reduce pain?
Methods: 18 patients with chronic bw back pain and primary or
secondary defects of intervertebral discs participated in a 12-week
progressive dynamic strength training program for trunk muscles.
Before and after the program, isometric maximal voluntary con
traction forces of spine-extensors, -flexors, -lateral flexors and -ro
tators and subjective parameters of pain and webl-being were eval
uated.
Results: Trunk muscles showed a mean force increase of 33.2%.
While adaptations in frontal plane (left and right) and transversal
plane (beft and right) showed no considerable differences, the dif
ferent muscular adaptation in the sagittal plane was striking. Force
values of lumbar extensors and flexors increased 25.0% and 40.1%.
Eight patients (44.4%) were free of pain after the program. bntensity
of pain was reduced at alb patients. Personal well-being increased
37.3%. Days with back pain decreased 64.3%.

— flQ 5 Identification of Somatic Risk Factors
‚~ ‚~‘~‘ of Back Pain Patients

Schifferdecker-Hoch F
FPZ Köln, Germany

The trunk and cervical extensors, flexors, lateral flexors are of cen
trab importance among the biobogical components of back pain.
Deficits and imbabances of trunk, cervical and neck muscles are re
garded as somatic risk factors. Up to now unambiguous diagnostic
procedures for the identification of extensors, flexors, lateral flexors
on the basis of a medical certificate were missing.
A reliabbe and vabid procedure for a quantification of trunk and cer
vicab extensors, flexors, lateral flexors and rotators now offers the
possibility to survey and differentiate muscubar parameters by
using speciab analysing systems. Therefore bongitudinal examina
tions of 8,214 men and women between 13—85 years of age provide
age-specific and sex-specific reference data. On the basis of these
calcubations it is possible to distinguish between different stages
of muscular weaknesses which ablow a quantification according to
the muscular spinal functionab capacity (stages 0—4), and thus the
possibility of a more compbex approach.
Back pain patients show significant deficits in strength and power
capacity of all main functionab trunk and cervicab muscles (bumbar
and thoracab extensors, flexors, rotators and lateral fiexors or cervi
cal extensors, fiexors and lateral flexors). The average deficit in
maximum strength oftheir trunk muscles is 12.2% and that oftheir
cervicab muscles is 24.4%.
The analysing procedure presented above allows an identification
of potential biobogical risk factors of back pain (e.g., maximum
strength, muscular imbalance, and dynamic power capacity of
trunk and cei-vical extensors, flexors, lateral flexors androtators).
The selection and suitability of participants for the folbowing recon
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