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ABSTRACT

The purpose of this study is to analyze the prialcgpidemiological data of
low-back pain in athletes and to compared resulidifeerent rehabilitative
protocols.

| searched the articles for this search using Medldatabase with the
following key-words: low-back pain, sport, athleteghabilitation and
treatment.

| accepted only full texts of Randomized Controlladkl, Clinical Trial and
Systematic Review, English written and publishefrl995 to 31/05/2006.
These articles showed that back pain can derive fruscular, disk or bony
alterations.

For disk and bony treatment there is evidence abastomized protocols
based on initial rest and bracing.

Absolutely not to recommend bed rest and furthediess are needed to
confirm the positive effects of treatment of spdotlsis with external

electrical stimulation.



INTRODUCTION



In a professional athlete low-back pain representaore serious problem
than general population. We know that back painanathlete population has
a 60% - 90% lifetime incidenc#.

An athlete with low back pain is obliged to reduce to suspend the
participation in training or in challenge, thusreturn to previous physical
condition it is needed a longer training period.

It is not enough for a sportsman to reduce paiorder to resume training,
since an athlete’s performance is highly dependgan the coordinated
efforts of multiple structures that could be danthbg a failure treatment of
previous injuries.

The repetition of a specific athletic techniquetli® main aspect of the
athlete’s activity (tennis player, rowers, golfensd football player...) and
often there is also a variable presence of loaeéyasting lumbar spine, that
can damage muscles, intervertebral disks and/agdon

The studies analyzed in this search underlinedinkebetween back pain and
damaged structures and they observed also thasaime changes causing
back pain in general population are more frequeathletes.

For example disk degenerations was noted in 75%hdétes compared with
31% of nonathletes) while Elliott® founded bony and disk degenerations in
cricketers in 55% and 65% of cases respectivelyGMgor et ak® and
Caldwell et ato studied the relationship between muscular chaagddow-
back pain in rowers.

So, cause the high damage that is reflected toathketes, become very
important an early diagnosis to distinguish thadtrres causing back pain.
The observed data suggest that among differentumsintal techniques the
more effective are SPECT, TAC and scintigraphy,levthe same results are
not obtained with the use of RX.

| concluded this review comparing the results of tifferent treatment

protocols for each structure that, if damaged,lead low-back pain.



CRITERIAFOR SELECTION OF ARTICLES

In order to realize this review | used Medline thaise searching following

key words:

1. Low-back pain AND sport,
2. Low back-pain AND athlete,

3. Low-back pain treatment AND athlete,

4. Low-back pain rehabilitation AND sport.

| included in this research only:

a M N e

Review.
Articles published from 1995 to 05/30/2006.

English written studies.

Clinical Trial.

Randomized Controlled Trial.

Totally | found 31 free full texts:

Author, title and  Kind of study

year

and aim

1. Rabago D, Best Review.

TM, Beamsley M,
Patterson J.

A systematic
review of
prolotherapy for
chronic
musculoskeletal
pain.

Clin J Sport Med.
2005
Sep;15(5):376-80.

The objective of
this review is to
determine the
effectiveness of
prolotherapy for
treatment of
chronic muscolo-
skeletal pain.

Sample Method

Database: Medline
All reports
involving human
subjects treated
with PrT were
included. The
authors obtained
the full text of 34
case report, 2 non
randomized
controlled trials
and 6 RCTs.

Conclusion

There’ re few
high-quality data
supporting the use
of prolotherapy in
sport related soft
tissue injuries.
Positive results
have been reported
in non -
randomized and
randomized
controlled trials.



Author, title and  Kind of study Sample Method Conclusion

year and aim
2. Shabat S. Gefer Double blind 60 postmen with  After This study
T, Nyska M, prospective study. low-back pain randomization demonstrates that
Folman Y, This study agreed to postmen received the low-back pain
Gepstein R. examined the participate in this  either a true insole decreased
The effect of effectiveness of study. or a placebo insole significantly after
insoles on the insoles constructec for 5 week, and the use of real
incidence and in a computerized then it was insoles compared
severity of low method to placebo switched to the to placebo ones.
back pain among  insoles. other insole for the
workers whose job next 5 weeks.
involves long-

distance walking.
Eur Spine J. 2005
Aug;14(6):546-50.
Epub 2005 Jan 25.

3. Barr KP, Griggs Review. A Pubmed search Research has
M, Cadby T. The purpose of this of English shown that with
Lumbar article is to review language articles the use of
stabilization: core  the concepts of from 1985 to thoughtful exercise
concepts and lumbar November 2004 program and by
current literature,  Stabilization and with the key words; imposing low
Part 1. how instability can physical therapy, loads to the spine
Am J Phys Med lead to injury and  LBP, lumbar the risk of injury is
Rehabil. 2005 pain. stability and core low and
Jun;84(6):473-80. strengthening was compliance is
performed. increased.
4. Hagen KB, Cochrane review. Selection criteria: For people with
Hilde G, Jamtvedt To asses the effect RCT or CT with acute LBP advice
G. Winnem M. of advice to restin quasi- to rest in bed is less
Bed rest for acute bed for patients randomization, in effective then
low-back pain and With acute LBP or any language, advice to stay
sciatica. sciatica. where the active. For patients
Cochrane Databas effectiveness of with sciatica
Syst Rev. 2004 Oc advice to rest in there’s little or not
18; (4) bed was evaluated difference between

both advices.
There’s little or no
difference in the
effect of bed rest
compared to
exercise, or
physiotherapy or 7
days of bed rest
compared with 2
or3.



Author, title and
year

5. Folman Y,
Wosk J, Shabat S,
Gepstein R.
Attenuation of
spinal transients at
heel strike using
viscoelastic heel
insoles: an in vivo
study.

Prev Med. 2004
Aug;39(2):351-4.

6. Kaufman RL.
Popliteal aneurysmr
as a cause of leg
pain in a geriatric
patient.

J Manipulative
Physiol Ther. 2004
Jul-Aug;27(6):e9.

7. Lamoth CJ,
Daffertshofer A,

Meijer OG,

Lorimer Moseley
G, Wuisman PlI,

Beek PJ.

Effects of
experimentally
induced pain and
fear of pain on
trunk coordination
and back muscle
activity during
walking.

Clin Biomech
(Bristol, Avon).
2004
Jul;19(6):551-63.

8. Stasinopoulos
D

Treatment of
spondylolysis with
external electrical
stimulation in
young athletes: a
critical literature
review.

Br J Sports Med.
2004
Jun;38(3):352-4.

Kind of study
and aim

Clinical trial.

The present study
was designed to
monitor the
transient acting on
the spine at heel
strike and to find
out whether said
transients are
attenuated by
viscoelastic heel
insoles.

Review- case
report.

To discuss the
management of a
patient with
unilateral lower
extremities for a
popliteal aneurysm

RCT.

To examine the
effects of
experimentally
induced pain and
fear of pain on
trunk coordination
and erector spinae
EMG activity
during gait.

Review.

To establish
whether external
electrical
stimulation can
decrease pain and
heal the defect of
the pars
interarticularis.

Sample

Seven male
subjects with
similar
anthropometric
characteristics:
mean weight 78 kg
(range,74-82),
mean height 176
cm (range, 174-
180),

mean age 29
(range, 25-36).
They did not
complain of LBP.

An 85 years old
man with a 3 years
history of pain in
the lower back witr
irradiation into the
right groin, thigh,
calf and foot.

Data were
collected from 12
healthy university
students with no
history of LBP or

Method

The subject walkec
along a 8 mrigid
walkway with a
built in high
frequency force
plate wearing
leather-soled shoe:
first without
modification and
then with silicone
heel insoles.

After consultation
he was referred to
vascular surgeon.
The patient
received a graft
replacement with
relief of symptoms.

The experiment
consisted of 4
conditions:

1.normal walking

(control condition)

any other disorder 2-3. subjects walked

(4 women, 8 men;
mean age 21 years
range 18-25 years)

Medline was
searched from
1980 to 2003 in the
English language
using the following
subject terms:
spondylolysis and
non-operative
treatment.

after i.m. injection
of hypertonic
saline in the lumba
ES (pain and fear)
and isotonic saline
(fear, no pain),

4. subjects walked

while expecting
electric shocks on
the skin in the low-
back area above
tolerance.

Conclusion

Viscoelastic heel
insoles
significantly
attenuate the strain
on the spinal
column that is
caused by walking.

Resolution of pain
and guarded gait
was accomplished
by a
multidisciplinary
approach
combining
conservative care
and invasive
techniques.

Induced pain and
fear of pain have
subtle effects on
erector spinae
EMG activity
during walking
while leaving the
global pattern of
EMG activity and
trunk kinematics
unaffected. This
suggest that the
altered gait
observed in LBP
patients is probably
a complex evolved
consequence of a
lasting pain.

Authors can’t
conclude whether
external electrical
stimulation is more
effective than other
conservative
interventions or
whether it can be
used for the
treatment of pars
defect.



Author, title and
year

9. Helmhout PH,
Harts CC, Staal JB
Candel MJ, de Bie
RA.

Comparison of a
high-intensity and
a low-intensity
lumbar extensor
training program as
minimal
intervention
treatment in low
back pain: a
randomized trial.
Eur Spine J. 2004
Oct;13(6):537-47.
Epub 2004 Apr 17.

10. Bono CM.
Low-back pain in
athletes.

J Bone Joint Surg
Am. 2004 Feb;86-
A(2):382-96.

11. caldwell JS,
McNair PJ,
Williams M.

The effects of
repetitive motion
on lumbar flexion
and erector spinae
muscle activity in
rowers.

Clin Biomech
(Bristol, Avon).
2003
Oct;18(8):704-11.

12. Lang E, Liebig
K, Kastner S,

Neundorfer B,
Heuschmann P.
Multidisciplinary
rehabilitation
versus usual care
for chronic low
back pain in the
community: effects
on quality of life.
Spine J. 2003 Jul-
Aug;3(4):270-6.

Kind of study
and aim

RCT.

The main objective
was to perform a
RCT on the relative
efficacy of a high-
intensity,
progressive
resistance training
program of the
isolated lumbar
extensors.

Review.

Clinical trial.

To investigate
changes in lumbar
flexion together the
pattern and level of
muscle activity of
selected erector
spinae during a
rowing trial.

Clinical trial.

To compare the
outcome of a
multidisciplinary
rehabilitation
program (MRP)
with that of the
usual care by
independent
physician for
patients with
chronic low back
pain.

Sample

Eighty-one workers
in Royal
Netherlands Army,
with non specific
LBP longer than 12
weeks were
randomly assigned
to either of he two
training programs.

Not specified
criteria of
selection.

The subject group
comprised eight
female aged
between 15-17
years(mean 16.4,
SD: 0.7) and eight
males aged
between 15-16
years (mean 15.9,
SD:0.3).

Physicians
recruited 157
patients if they
were seeking
treatment of pain ir
the back with
possible irradiation
into the legs, the
pain persisted for g
least 3 month
without decreasing
intensity and no
indication for
surgical
intervention.

Method

The High-intensity
training program
consisted of a 12-
week, progressive
resistance training
of the isolated
lumbar extensor
muscle groups. In
the Low-intensity
training program a
non-progressive,
low-intensity
resistance protocol
was used.

Subjects performec
a standardised
2000m rowing test.
Adhesive retro
reflective surface
markers attached t
the spinous proces
of L1 & S1
calculate lumbar
flexion. EMG
activity was
recorded using
surface electrodes.

In a baseline groug
the independent
physicians treated
the patients with
usual care.

The MRP team
included four sport
teachers, one
clinical
psychologist, three
physiotherapists
and one physician.

Conclusion

High-intensity
training of the
isolated back
extensor was not
superior to a non-
progressive, low-
intensity variant in
restoring back
function in non-
specific low back
pain.

Sacral stress
fractures occur
almost exclusive in
individuals
participating in
high-level running
sports.

Rowers attain
relatively high
levels of lumbar
flexion during the
rowing stroke, and
these levels are
increased during
the course of the
rowing trial.

The study
concluded that
MRP is a
promising method
to improve health-
related quality of
life for patients
with chronic low-
back pain in the
community.



Author, title and
year

13. McConnell J.
Recalcitrant
chronic low back
and leg pain--a nev
theory and
different approach
to management.
Man Ther. 2002
Nov;7(4):183-92.
14. Elliott B
Khangure M.

Disk degeneration
and fast bowling in
cricket: an
intervention study.
Med Sci Sports
Exerc. 2002
Nov;34(11):1714-
8.

15. McGregor AH,
Anderton L,

Gedroyc WM.

The trunk muscles
of elite oarsmen.
Br J Sports Med.
2002
Jun;36(3):214-7.

16. Gurney B.

Leg length
discrepancy.

Gait Posture. 2002
Apr;15(2):195-206.

17. Lamoth CJ,
Meijer OG,
Wuisman PI, van
Dieen JH, Levin
MF, Beek PJ.
Pelvis-thorax
coordination in the
transverse plane
during walking in
persons with
nonspecific low
back pain.
Spine. 2002 Feb
15;27(4):E92-9.

Kind of study
and aim

Review.

To examine the
influence of a
repetitive
movement such as
walking as a
possible causative
factor of chronic
low-back pain.

Clinical trial.

To identify the
relationship
between the
incidence of
lumbar disk
degeneration and
bowling technique
after 3 yrs of
educational
intervention.

Clinical trial.

To investigate the
trunk strength of
elite rowers and the
impact of LBP to
determinate if
asymmetries or
weakness were
present.

Review.

To identify the
amount of Leg
length discrepancy
(LLD) necessary ta
create problems in
specific population.

Clinical trial.

To gain insight into
the consequences
of LBP for gait and
to identify
clinically useful
measures for
characterizing the
quality of walking
in patients with
LBP.

Sample

Not specified.

41 cricketers from
the Western
Australian fast-
bowling
development
squads.

Twenty two elite
rowers.

Thirteen with
previous LBP,
Five with current
LBP and four with
no history of LBP.

Twenty-four
studies that
measured the
magnitude of LLD
necessary to affect
subjects using bott
objective and
subjective criteria.
Thirty nine patients
with non-specific
LBP and nineteen
healthy
participants.

Method

Biomechanical dat:
were collected afte
a thorough warm
up and after each
bowler had been
anatomically
marked for
digitizing. Players
were filmed
laterally and from
above by two videc
camera during eacl
test.

All subjects were
scanned during
simulated rowing
at level of the L4-
5and L5-S1 disc
interspace to
determine the cros:
sectional area of
the posterior trunk
muscles.

Pelvis and thorax
rotations were
recorded in the
transverse plane b
use of an active
marker movement
registration system

Conclusion

Chronic LBP and
leg pain require a
multifactorial
approach

An educational
process aimed at
reducing
mechanical
features that have
been linked to back
injury decreased
the incidence
and/or progression
of lumbar spine
disk degeneration.

This study suggest
that LBP in rowers
don’t arise as a
result of muscle
weakness.

There is still
controversy
regarding the
magnitude of LLD
necessary to cause
musculoskeletal
problems.

Patients with non-
specific LBP show
less adaptation in
pelvic-thorax
coordination than
do healthy person
when walking
velocity is varied.

-10 -



Author, title and
year

18. Shah MK,
Stewart GW.
Sacral stress
fractures: an
unusual cause of
low back pain in ar
athlete.

Spine. 2002 Feb
15;27(4):E104-8.

19. Winett RA
Carpinelli RN.
Potential health-
related benefits of
resistance training.
Prev Med. 2001
Nov;33(5):503-13.

20. Ogon M,
Riedl|-Huter C,

Sterzinger W,
Krismer M, Spratt
KF, Wimmer C.
Radiologic
abnormalities and
low back pain in
elite skiers.

Clin Orthop Relat
Res. 2001
Sep;(390):151-62.

21. Sculco AD,
Paup DC, Fernhall
B, Sculco MJ.
Effects of aerobic
exercise on low
back pain patients
in treatment.

Spine J. 2001 Mar-
Apr;1(2):95-101.

Kind of study
and aim

Review — case
report.

To document the
occurrence of
sacral stress
fracture in athletes
and to recommend
it in the differential
diagnosis of LBP,
especially in
runners and
volleyball players.

Review.

To analyze recent
research about the
effects of
resistance training.

Clinical trial.

To determine the
clinical
significance of
radiological
abnormalities in
screening
adolescent who ha
no symptoms for
later development
of LBP under high
performance
training.

RCT.

The purpose of this
study was to
determine the
effects of short and
long term aerobic
exercise on LBP.

Sample

A 16 years old
volleyball player.
The authors found
29 cases reports of
sacral stress
fracture in athletes,
mainly runners.

Not specified.

One hundred
twenty children (78
males, 42 females;
age range, 14-20
years; mean age,
17 years).

21 man and 14
women with a
mean age of 47.68
years (range 30-
60).

Method

Subjects were
evaluated for
radiological
abnormalities by
two independent
observers. All
athletes were
observed
prospectively
during the
subsequent 2 year
period for
development of
LBP under high
performance
training.

Subjects were
matched stratified
into an AE or non
exercise control
group for a 10
week exercise
program.

Conclusion

Sacral stress
fractures are an
uncommon cause
of LBP in the
athlete. Accurate
diagnosis is
important for the
resolution of this
disorder.

Resistance training
has favourable
impacts on

multiple system
with few
contraindications
and also has a very
cost-effective
preventive
intervention.

Lumbar
radiographs are of
limited value for
predicting LBP.
However, end plate
lesions properly
classified as severe
and located
anteriorly were
significantly

related to later
development of
LBP in athletes
doing high
performance
training.

Low to moderate
aerobic exercise
appears to improve
mood states and
work status and
reduce the need for
physical therapy
referrals and pain
medication
prescriptions for
LBP.

-11 -



Author, title and  Kind of study

year and aim

22. Hildebrandt Review.

VH, Bongers PM, To asses the
Dul J, van Dijk FJ, @association
Kemper HC.
The relationship
between leisure
time, physical
activities and
musculoskeletal
symptoms and

time physical
activity and

as possible

populations. work.

Int Arch Occup
Environ Health.
2000
Nov;73(8):507-18.

23. Babayev M, Review.

Lachmann E, To analyze the
Nagler W. effects of early

The controversy ~ Mobilization in

surrounding sacral sacral insufficiency

insufficiency fractures (SIF).
fractures: to

ambulate or not to

ambulate?

Am J Phys Med

Rehabil. 2000 Jul-

Aug;79(4):404-9.

between leisure
muscolosckeletal
morbidity, as well

interactions with
disability in worker Physical activity at

Sample Method

A literature search
was performed to
collect all studies
on musculoskeleta
disorders in which
physical activity
was involved as a
variable.

Next were
analyzed
questionnaire of
2030 workers on
self reported
physical activity in
leisure time and at
work.

Not specified.

Conclusion

Stimulation of
leisure time
physical activity
may constitute one
of the means of
reducing
musculoskeletal
morbidity in the
working
population, in
particular in
sedentary workers.

Bed rest is not
appropriate in the
management of
SIF. The majority
of this fractures are
stable and don't
require surgical
intervention.

With good pain
control, patients
can begin
progressive
ambulation and the
potentially
detrimental
complications of
immobility can be
minimized.

24. Sugano A, Clinical trial. Four female and Participant were The finding of the
Nomura T. To asses the three male, mean engaged in the present study

influence of a
single session

age: 61.9 SD:11.8 water exercise indicated that water
years, program first, then exercise and land
women'’s height:  they participated in stretching had the
148.4cm SD:2.5, the land stretching effect of decreasing
men'’s height: program on a the level of salivary
160cm SD: 7.9, different day. cortisol and state

Influence of water
exercise and land (
stretching on water exercise or
salivary cortisol ~land stretching on

concentrations and Salivary cortisol
anxiety in chronic concentration and

low back pain anxiety in chronic mean weights were anxiety.
patients. LBP patients. 47.9kg SD: 2.5 anc
J Physiol 61.2kg SD:1.9

They all suffered
from chronic
myofascial LBP
and their symptom:
were low-grade.

Anthropol Appl
Human Sci. 2000
Jul;19(4):175-80.

-12 -



Author, title and
year

25. Garces GL,
Gonzalez-Montoro |,
Rasines JL, Santonje
F.

Early diagnosis of
stress fracture of the
lumbar spine in
athletes.

Int Orthop.
1999;23(4):213-5.

26. Callaghan JP,
Patla AE, McGill

SM.

Low back three-
dimensional joint
forces, kinematics,
and kinetics during
walking.

Clin Biomech
(Bristol, Avon).
1999
Mar;14(3):203-16.

27. Marriott A
Newman NM,
Gracovetsky SA,
Richards MP,
Asselin S.
Improving the
evaluation of
benign low back
pain.

Spine. 1999 May
15;24(10):952-60.

28. Majkowski

GR, Jovag BW,
Taylor BT, Taylor

MS, Allison SC,
Stetts DM, Clayton
RL.

The effect of back
belt use on
isometric lifting
force and fatigue o
the lumbar
paraspinal muscles
Spine. 1998 Oct
1;23(19):2104-9.

Kind of study
and aim

Clinical trial.

To confirm the
value of planar
scintigraphy and
SPECT in early
diagnosis of
lumbar stress
fractures.

Clinical trial.

T examine the
three-dimensional
low-back loads,
spinal motion and
muscular activity
during gait.

RCT.

To identify factors
in the clinical
assessment of LBF
that indicate when
independent
diagnostic testing
would be useful.

Clinical trial.

To determine the
efficacy of lumbar
back belts in
minimizing a loss
in isometric force
production and
fatigue of lumbar
paraspinal muscles

Sample

Thirty-three
athletes
complaining of
sport —related
lumbar pain with
mean age of
21years.

Five male healthy
participants.

No subjects had
history of LBP for
a minimum period
of 1 year.

41 subjects with
low-back injury
and 46 normal
healthy subjects.

Twenty four
healthy subjects.
Thirteen were man
and eleven were
women.

Method

Subjects were all
studied by
scintigraphy and in
24 of them with
single photon
emission
computerized
tomography.

Low back joint
forces and
moments were
determined using
an anatomically
complex three-
dimensional model
during 3 walking
cadences and with
free arm swing or
restricted arm
swing.

Subjects were
assessed by
clinicians and a
machine for
diagnosis of LBP
assessment versus
normal backs.

Subjects were
tested twice: once
with and once
without a lumbar
support belt.

Conclusion

In a patient with
persistent LBP and
radiographs a
SPECT or a planar
scintigraphy may
provide the stress
fracture diagnosis
in some patiesnts.

Tissue loading
during walking
appears to be
below levels
caused by many
specific
rehabilitation tasks
suggesting that
walking is a wise
choice for general
back exercise and
rehabilitation
programs.

It is possible to
improve the
accuracy of clinical
diagnosis by
incorporating a
functional
evaluation by
machine when
there is
discordance
between physical
examination
findings and
reported pain.

The findings of this
study do not
support the use of
back belts for the
purpose of
minimizing either
lumbar paraspinal
muscle fatigue or a
loss in isometric
lifting force
production.

-13-



Author, title
and year

29. Bendix AE,
Bendix T,
Haestrup C, Busch
E.

A prospective,
randomized 5-year
follow-up study of
functional
restoration in
chronic low back
pain patients.

Eur Spine J.
1998;7(2):111-9.

30. Young JL,
Press JM, Herring

SA.

The disc at risk in
athletes:
perspectives on
operative and
nonoperative care
Med Sci Sports
Exerc. 1997
Jul;29(7
Suppl):S222-32.

31. Frost H,
Klaber Moffett JA,
Moser JS, Fairban

JC.

Randomised
controlled trial for

evaluation of
fitness programme

for patients with
chronic low back
pain.
BMJ. 1995 Jan
21;310(6973):151-
4.

Kind of study
and aim

To evaluate the 238 chronic low
long-term outcome back pain patients.
following 5 yrs of  Age 18-59 yrs.
participation in an

functional

restoration (FR)

program for

patients with

chronic, disabling

Sample

LBP.
Review. Not specified
RCT. 81 patients with

chronic low back
pain referred from
orthopaedic

To evaluate a
progressive fitness
programme for

patientswith consultants for
chronic low back  physiotherapy.
pain.

Method

Patients with
chronic LBP
following the FR
program were
compared with a
non treated control
group (project A)
and with patients
on two less
intensive treatment
programs (project
B).

The patients were
randomly allocated
to a fitness
programme or
control group.
Both groups were
taught specific
exercises toarry
out at home and
referred to a back-
school for
educationn back
care. Patients
allocated to the
fitness class
attendeckight
exercise classes
over four weeks in
addition to the
homeprogramme
and backschool.

Conclusion

This study shows a
positive long term
of the Functional
Restoration
program.

There is no proven
benefit of
prolonged bed rest.
Aerobic fithess
may be mildly
protective against
low-back injury
and low-back pain.

There is a role for
supervised fitness
programmesn the
management of
moderately
disabled patients
with chroniclow
back pain.

Table 1: Articles found in Medline database arrahigechronological order.
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After reading all articles the following studieseexcluded:

Title Reason of the exclusion

1. Rabago D, Best TM, Beamsley M, Patterson J.
A systematic review of prolotherapy for chronic
musculoskeletal pain.

Clin J Sport Med. 2005 Sep;15(5):376-80.

Not athletic subjects.

2. Shabat S, Gefen T, Nyska M, Folman Y, Gepst
R.

The effect of insoles on the incidence and sevefity
low back pain among workers whose job involves
long-distance walking.

Eur Spine J. 2005 Aug;14(6):546-50. Epub 2005 J
25.

P

an

Not pertinent with the search.

5. Folman Y, Wosk J, Shabat S, Gepstein R.
Attenuation of spinal transients at heel strikengsi
viscoelastic heel insoles: an in vivo study.

Prev Med. 2004 Aug;39(2):351-4.

Not athletic subjects.

6. Kaufman RL.

Popliteal aneurysm as a cause of leg pain in a
geriatric patient.

J Manipulative Physiol Ther. 2004 Jul-Aug;27(6):€

9

Not pertinent for the purpose of the search.

7. Lamoth CJ, Daffertshofer A, Meijer OG, Lorime
Moseley G, Wuisman PI, Beek PJ.

Effects of experimentally induced pain and fear of
pain on trunk coordination and back muscle activit
during walking.

Clin Biomech (Bristol, Avon). 2004 Jul;19(6):551-
63.

r

Not athletic subjects.

12. Lang E, Liebig K, Kastner S, Neundorfer B,
Heuschmann P.

Multidisciplinary rehabilitation versus usual cdioe
chronic low back pain in the community: effects or]
quality of life.

Spine J. 2003 Jul-Aug;3(4):270-6.

Not athletic subjects.

16. Gurney B.
Leg length discrepancy.
Gait Posture. 2002 Apr;15(2):195-206.

Not pertinent for the purpose of the search.

17. Lamoth CJ, Meijer OG, Wuisman PI, van Dieq
JH, Levin MF, Beek PJ.

Pelvis-thorax coordination in the transverse plane
during walking in persons with nonspecific low bag
pain.

Spine. 2002 Feb 15;27(4):E92-9.

nNot athletic subjects.

k

19. Winett RA, Carpinelli RN.

Potential health-related benefits of resistance
training.

Prev Med. 2001 Nov;33(5):503-13.

Not athletic subjects.

21. Sculco AD, Paup DC, Fernhall B, Sculco M J.
Effects of aerobic exercise on low back pain pasie
in treatment.

=)

Spine J. 2001 Mar-Apr;1(2):95-101.

Subjects made a sedentary life.
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22. Hildebrandt VH, Bongers PM, Dul J, van
Dijk FJ, Kemper HC.

The relationship between leisure time, physical
activities and musculoskeletal symptoms and
disability in worker populations.

Int Arch Occup Environ Health. 2000
Nov;73(8):507-18

Not pertinent for the purpose of the search.

23. Babayev M, Lachmann E, Nagler W.

The controversy surrounding sacral insufficiency
fractures: to ambulate or not to ambulate?

Am J Phys Med Rehabil. 2000 Jul-Aug;79(4):404-

Not pertinent for the purpose of the search.

0

24. Sugano A, Nomura T.

Influence of water exercise and land stretching on
salivary cortisol concentrations and anxiety in
chronic low back pain patients.

J Physiol Anthropol Appl Human Sci. 2000
Jul;19(4):175-80.

Not athletic subjects.

26. Callaghan JP, Patla AE, McGill SM.

Low back three-dimensional joint forces, kinemati
and kinetics during walking.

Clin Biomech (Bristol, Avon). 1999 Mar;14(3):203-
16.

Not pertinent with the search.
LS

28. Majkowski GR, Jovag BW, Taylor BT, Taylor
MS, Allison SC, Stetts DM, Clayton RL.

The effect of back belt use on isometric liftingde
and fatigue of the lumbar paraspinal muscles.
Spine. 1998 Oct 1;23(19):2104-9.

Not athletic subjects.

29. Bendix AE, Bendix T, Haestrup C, Busch E.

A prospective, randomized 5-year follow-up study
functional restoration in chronic low back pain
patients.

Not athletic subjects.
of

Eur Spine J. 1998;7(2):111-9.

Table 2:excluded articles.
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EPIDEMIOLOGICAL DATA OF LOW-BACK PAIN

Back pain is a common reason for lost playing thwecompetitive athletes,
but it is more frequent in some athletes than imentIn comparison with
other athletes gymnast appear to be among the Iikebt to report severe
back pain (six on seven elite rhythmic gymnast®repevere back pain over
a seven-week period), the wrestlers’ rate of lowklyaain is 54%, while rates
were lower for soccer and tennis player (37%, 32%pectively), furthermore
competitive male and female rowers had a 15% afd Rfevalence of low-
back pain respectivedy. Opposite, the overall incidence of low-back pain
skiers was 12.5%, while the general populationhim $ame adolescent age
reported a prevalence of low-back pain at leadt68f52: this is in contrast to
the conclusion from some other studies which hawggested an increased
incidence of low-back pain among adolescent whoiavelved in sports
activities at a competitive level. Thus, skiing dawt seem to be a particular
risk factor for low-back pain.

The articles | found lead to distinguish among mlesg disk-related and

bony possible causesss 10,17, 48, 61, 52, 22, 79f |ow-back pain.
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MUSCULAR CAUSE OF LOW-BACK PAIN

A study of McGregor et &® analyzed measures of cross sectional area of
the muscles acting directly on the lumbar spineeiite rowers during
simulated rowing.

Competitive rowing is an endurance sport associa#l long hours of
intensive training both on and off the water.

As seen, low-back pain is a considerable problethenrowing world. What
Is unknown it is why such injuries occur.

Rowing is an asymmetric activity which involvesdazg the back in a rotated
and flexed position, factors already identifiedbizck pain. Repetition of an
asymmetric activity can lead the development of clmusasymmetry and
injury, if not addressed by appropriate trainingmoels.

Another factor that might influence the possibiltiya low-back pain injury
in rowers is the amount of lumbar flexion that ascduring the rowing
strokeo),

McGregor et ak® examined twenty two elite rowers with a mean ag2206
(4.3 SD).

Thirteen subjects reported previous low-back pamciv had required non
surgical intervention and had resulted in time w#ining, five subjects
reported current low-back pain preventing full tiag and four had no
history of low back pain.

Subjects were scanned during simulated rowing nnogen magnetic
resonance imaging scanner. In each simulated roposition, axial scans
were obtained at the level of the L4-L5 and L5-S&cdinterspace to
determine the cross sectional area of the postieunk muscles.

The imaging protocol showed perfectly the lumbainspmuscles: erector

spinae, multifidus and ileopsoas.
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Comparison of these three groups of rower prodsoedce unexpected results
and suggest that rowers with back pain have ldbgek muscles and, thus,
greater strength than rowers without low-back p#ins not known if this
observation is a cause or an effect of back ghmjncreased strength in the
spinal muscles, how suggests the author, may benaequence of poor
technique: the rowers with back pain predominaniiyng their backs to
generate force enduring the stroke rather tham tagi Other authors have
speculated that it is fatigue not strength of thekbmuscles that is important
but this was not addressed in this study.

However, these findings suggest that low-back pamowers don't arise as a
result of muscle weakness.

The amount of lumbar flexion occurring during tleeving stroke has been
suggested as another factor that might influeneepibssibility of a lower
back injury and this hypothesis has been invesdjhy Caldwell et &l9.

Eight females and eight males competitive roweggdabetween 15 and 17

years and without current history of low-back pgarformed a standardised
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2000m rowing test which approximated the intensttyration and racing
strategy of a competitive rowing race. Adhesiveroreeflective surface

markers were attached to the spinous process of®5b and were recorded
three consecutive rowing strokes at 20%, 60%, 96% points of the rowing

trial while EMG for spinal extensor was recordethgssurface electrodes in
the same points.

Within the drive phase of the rowing stroke tworgsiwere associated with
maximum lumbar flexion and high compressive foroasthe lumbar spine:
10% and 60%.

Results shown that the mean total range of mowwomfale and female was
52° and 53° respectively, but also shown that &6,260%, 95% of the trial,

lumbar flexion remained relatively constant for thest 60% of the drive

phase and then between 60% and 100% of the driaseplumbar flexion

Lumbar fexion (% total range of lumbar fexion) and EMCGr activity (%M VC) for the mulibidus, illincostahs lumborum and longissimus thoracis
muscles acress the duranon (200 &% and 95%%0 of the rowing trul
Trial time 200 Bir: 93
Drive time 1 f L 1" 10F fill
Flexion Bl (12) 415 2011} B §7 I B9{6.7)
Multifidus 16 (%) 55014 T4 (13) 2 {23) 13 Th{15)
Hhocostalis 16 (12) 5520 I (16 (23) 17] BO(1E)
Longiasimus 15(7) 46 (13 i (8) 55020 26 (9) 66 (17)
[Data are means and standard deviations,

Data from EMG activity of multifidus, ileocostalidumborum and
longissimus thoracis reported for each muscle thatscular activity
progressively increased to maximum values at theé magion of the drive
phase and then subside to values similar to thagentere recorded at initial
stage.

Furthermore, EMG activity significantly increasquk(.05) across the three
stages of the rowing trial for each of the two drpoints (10% and 60%)

examined.
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The percentage of lumbar flexion used during mot@s been shown to
influence the stress placed on lumbar intervertedmfa tissue.

This study also revealed that flexion increased ¢hve period of the rowing
trial from 75% to 90% of the maximum range of matio

Adams and Dolan have reported that 100% flexion in vivo is appnoatiely
70% of the range of motion allowed by the ligambafore they become
damaged in vitro.

In this respect the muscles of erector spinae lareght to limit the in vivo
range o motion and hence provide some protectiontheo disc and
ligamentous structures.

Furthermore, it is necessary to consider that neufaigue of the erector
spinae may contribute to increased flexion of tihrabar spine; in the present
study evidence of muscle fatigue was demonstraiec lmecrease in the
median frequency of EMG of all muscles examined.

Thus Caldwello concluded that level of lumbar flexion increaseuding the
course of the trial and found indirect evidencemafscle fatigue in erector
spinae muscles that may in part be responsibleghirincreased levels of
lumbar flexion observed.

Previous worky demonstrated that different back extensor musdtesnated
their level of activity during a fatiguing task atitese authors suggested this
may be a strategy to reduce effects of fatiguaninane back extensor.

Others have studied the impact of flexibility omkback pain.

The potential of injury is increased when consiterais given to the
repetitive nature of the rowing stroke becauseicyldxion-extension motion
combined with relatively low compressive force bagn noted to be the most
cause of disc herniatian.

Kujala et alé» prospectively examined lumbar flexion in a group o

adolescent athletes and non-athletes control.
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He found no difference between male and hockeyesqaayers and controls,
but found that female athlete (gymnast and figledess) had a greater range
of motion of the low lumbar levels than did fematmtrol.

Sward et &) evaluated lumbar mobility of 116 top male Swedadifietes in
relation to back pain. While wrestlers and gymnagtse more flexible and
soccer players were less flexible, there was noeladion between spinal

flexibility and back pain
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DISK RELATED LOW-BACK PAIN

Participation in sports appear to be a risk fatdorthe development of disk
degeneration; every sport places unique demandsirobar spine and, in
turn, the intervertebral disk. Large forces aredpe®d in the disk during
various athletic manoeuvres. A golf swing, a prilgatorsional activity,
produces 6100 and 7500 N of compressive force adios L3-L4 disc in
amateur and professional players, respectivelyt &atl» measured forces
in the L4-L5 motion segment during blocking manaegvin five football
linemen. The average peak compressive load wasO>R6@vith an average
peak sagittal shear force of 3300N. These dataestigbat football lineman
are at risk for routine repetitive disk microtraun@apozzo et a» found
that, when a person performed half-squat exerciseth weights
approximately 1.6 times body weight, compressivad$ across L3-L4
motion segment were about ten times body weight.

These studies demonstrated that disc degenergipaaato be influenced by
the type and intensity of the sport. Sward etgatompared radiographic
changes in the lumbar spines of elite gymnasts #itdse in a randomly
selected control group. Evidence of degeneratiangbs was noted in 75%
(eighteen) of the twenty four athletes comparedh 8% (five) of the sixteen
non athletes. Eleven gymnasts demonstrated sevisie dkgeneration,
whereas none of the non athletes did (the exatgrierifor distinguishing
severe from non severe findings were not described)

Ong et al®® studied a group of thirty one Olympic athletes wiresented
with low-back pain and/or sciatica. MRI demonstdateat the disk signal
progressively decreased from cephalic to caud&ctdon, with L5 and S1
being the most commonly affected level (in 35% w»ilthe athletes). Disc
bulges were detected in 58% (eighteen) of theytlarte participants at the
L5-S1 level.
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So, comparing their data with previously publislatés of abnormalities in

non athletes, the authors concluded that degeaeratas more common in

Olympic athletes.

While degenerative findings were most common inghelifters, this group

did not have a higher rate of back pain.

B Grade 3
Hl Grade 2
[ 1 Grade 1
[ Normal

Percentage of discs
Ln
(@]

0 | |

/2  12/3

13/4

14/5

Lumbar level
Table 4:Signal intensity of lumbar discs. Grade 1: mildigduced; grade 2: moderately
reduced; grade 3: severely reduced.

B Protrusion
1 Bulge
1 None

Percentage of discs
n O~
S

T T T T T T T T 1

0 | |

L5/51

/2 12/3

13/4

L4/5

Lumbar level

Table 5:Displacement of lumbar disks.

L5/51

Bartolozzi et al® found that, of nineteen Italian volleyball playeveo used

proper technique and did not overtrain, 21% (fdwa) degenerative changes,
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whereas, of twenty-six who used improper techniue overtrained, sixteen
(62%) had such changes.

Elliot and Khangure” studied the relationship between the incidence of
lumbar disk degeneration and bowling techniquer &tgears of educational
intervention.

Burnett et al? and Elliot et al*6) in their study founded that the incidence of
disk degeneration was significantly related to skeamse plane counter-
rotation of the shoulder alignment (line joiningethcromion processes) by
greater than 20° in the bowling action. Furthermbosvlers who delivered
the ball from a greater relative release heightewapore likely to sustain a
back injury.

A longitudinal study by Port#® of elite fast bowlers reported a mean
transverse plane counter-rotation of the shouldgnment of 41°. This was
the only technique characteristic to be statidycahked to an increased
incidence of lumbar stress fractures.

Elliot and Khanguren selected two groups of cricketers from the Western
Australian fast-bowling development squads: firstup comprised twenty
four male fast bowlers of mean age 13.4 years ditigrat least three of the
four yearly testing session between 1997 and 2@B8, second group
comprised seventeen male of mean age (in 1998B.@f ylears attending a
minimum of two of three yearly testing session ke 1998 and 2000. At
the time of testing, no bowler had any knowledge aifnormalities
radiological features and all were bowling withpatn.

After as many practice trials as required, subjdawled three maximum
velocity trials at a wicket within a biomechaniebbratory. MRI scans were
all recorded after bowling assessment. The higihastity trial was selected
for analysis and the scans allowed each bowleetplaced into one of two
categories (normal or abnormal radiological appeagaf the disk, suck as a

disk degeneration or bulging).
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If degeneration was evident, then the previous seas reviewed to asses
whether progression had occurred over the 1-yeaogeNo control group
was employed, as there is evidence showing thatingako changes in
shoulder counter-rotation by mixed action bowler lwad to concomitant
increases in disk degeneration with no interventstrategy. This study
sought to quantify changes in the incidence of lamiisk degeneration in
young bowlers over a 4 years period; during tmsetiall fast bowlers were
counselled as to the possible causes of back itmopgh an annual seminar
and a series of coaching session (6 per year) agpedifically at reducing
the level of shoulder alignment counter-rotatioleTresults of this search
showed a degeneration level of 24.4% for the yosingeup of bowlers.

The 35.4° transverse plane counter-rotation ofstimulder at the baseline of
the study was similar to levels that have beenelhkvith lumbar disk
abnormalities.

The greatest increase in the occurrence of deg@meis seen between years
1-2, showing that the intervention needed more thgear of coaching to be
available.

Some studies have suggested an association betg@egific imaging
findings and the likelihood of back pain. Lundin a&t“? prospectively
examined initial and ten year follow-up radiogramiisa group of athletes.
The radiographic finding that most strongly cortetawith low-back pain
was decreased disc-space height, regardless oherhietvas detected on the
initial or follow-up examination.

Furthermore, the greater the number of levels weal the more likely the
athlete was to have had low-back pain. Sward & &und that decreased
signal intensity within the disk on magnetic reswe imaging correlated

with low-back pain in both athletes and non atldete
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Videman et a2 reported that former elite athletes with a histofyat least
monthly low-back pain had significantly high scofesdisc degeneration on
MRI than did those who had pain less frequentiyntivéce a year.

Despite a big number of studies, the exact corogldietween a degenerated
intervertebral disk and low-back pain remains ekisiWillis et al@e
demonstrated that stress within the annulus candluge tears within in:
circumferential tears, representing delaminatiotheffibres within the tough
outer ring, occur first, but with continued streéssse can progress to radial
tears.

Next nuclear desiccation and loss of proteoglycasue and a diminished
capacity of the disk to sustain load places greaéenands on the posterior
facet joints, causing degeneration of the articsilafaces.

It has been proposed that advance degenerativgehasuch as osteophyte
formation in both the disc and the facets, are teemgpt at autostabilization.
Various components of the motion segment have beplicated as potential
pain generators. Nociceptive micro innervationred posterior aspect of the
annulus, anterior aspect of the annulus and fagasjhas been characterized
in anatomical and histological studies. Reproductod a patient’s typical
low-back pain with discography suggests that leakafyintradiscal fluid or
anular distention is involved in the production kEck pain . Willis et al.
concluded that despite ever increasing amounts nédrmation, some
limitations of diagnostic abilities related to amderstanding of disk

degeneration and disc degeneration remain.
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BONE DISEASES AND LOW-BACK PAIN

Most studies previously analyzed, confirmed thabrsperformed at a
competitive level may cause low-back pain; eliteorsphas reached an
extremely high level in most classic disciplindgyd it is important to start a
competitive career at a young age if an internaftidevel is an objective.
Consequently the age level of athletes enrolledlite sports has decreased
and to protect children and adolescents from laealth problems it has
become common practice to do a medical evaluatedaré a career in elite
sport$2. Screening of risk factor for development of loack pain often
include anterior-posterior (AP) and lateral radaygrs but a lot of studies
questioned the value of preplacement radiograptreesing for predicting
low-back pain; retrospectice studies conducted oreemployment
radiographic assessment of the lumbar spine intadailed to identify any
developmental or degenerative radiological chanijle predictive value and
indicated no reduced incidence of low-back painueg of preemployment
radiological screenirg.

Ogon et al®2 analyzed the clinical significance of radiologiedinormalities
in screening adolescents elite skiers who had nmpgyms for later
development of low-back pain under high performatnaming. One hundred
twenty children: 78 males and 42 females with tle@mage of 17 years were
included in this study; no subjects had any symgtofthe lumbar spine at
the clinical evaluation (physical examination andirp radiographs of the
thoracolumbar and lumbar spine) before enrolmanthe school and no
history of low back pain was revealed. AP and &terew radiographs were
taken with the subjects standing and, according their location,
abnormalities of the end plate were assorted ieetlygroup: anterior lesions
(involving the anterior vertebral edge), Schmorlhede (not involving the

anterior vertebral edge) and posterior lesiondqgessin the posterior third).

-28-



The authors compared, for each radiological abnliymahe incidence of
low-back pain among students with the particulanaamality with the
incidence of low-back pain among students withbig abnormality.
The end plates for the T12, L1, L2, L3, L4 and lestebrae (12 end plates of
120 athletes = 1440 end plates) were evaluated bsdelogist and an
orthopaedic surgeon.
Lesions were found in 217 end plates (15%):

» 175 anterior lesions,

» 31 Schmorl’'s nodes,

» 11 posterior lesions.
More anterior lesions were found in the upper lundpane with a peak at the
second lumbar vertebra (N:33 = 27.5%). In the lopaat of the lumbar spine
only a few lesions were found. The distributionvieetn the upper and lower
end plates was homogenous.
During the subsequent 2 years 15 students expeddow-back pain and 63
had no radiographic change. Of the 63 students owithradiographic
changes, 5 (8%) reported low-back pain like 1thef37 (18%) students with
radiographic changes. Fifty four athletes (45%) hatkrior lesions: 25 had
severe lesions and 29 had moderate lesions.
Of the students with severe anterior lesions 8 (32%perienced low-back
pain compared with 1 (3.5%) of the students wibhamterior lesions. It is
possible to state that students with severe amtkxsmons were significantly
more likely to have back pain than students withdemate or no anterior
lesions.
About Schmorl’s nodes 19 students were affected4a(ll%) experienced
low-back pain compared with 11 of 101 (11%) who dmt have: so the
presence of Schmorl’s nodes don’t increase ridkwifback pain.
Seven students (6%) had moderate posterior lesiadsonly one student

experienced low-back pain compared with 24 of 21134) who did not have
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a posterior lesions, so students with posterioohsswere not more likely to

have low-back pain.

End Plate Lesion Number* % Low Back Pain Odds Ratio p Value
Severe anterior lesion 25 32 38 0.04
Moderate anterior lasion 29 3 0.3 0.27
Schmorl's node 19 21 1.8 0.44
Posterior lesion 7 14 1.7 0.67

* = students with the particular end plate lesion.

Table 6:LBP among adolescent elite skiers with differemd plate lesions.

The impact of end plate abnormalities on the dguaknt of low-back pain
IS a matter of controversy. Sward et®al.investigated back pain and
radiological changes in 142 elite athletes involwedvrestling, gymnastic,
soccer and tennis and reported a significant carosl between Schmorl’'s
node (anterior, apophyseal and non apophyseal)baokl pain. Greene et
al.?6) found an association between the onset of low-Ipagk and strenuous
activity in adolescent with invertebral disk hetroa, disk space narrowing
and minimal wedge deformity primarily located a¢ ghorsolumbar junction.
Opposite, several studies don’t found correlatiebMeen most radiological
changes in the spine and low-back pain. Harrelat.@ found radiological
abnormalities (mainly Scheuermann changes) in 18640 school children.
However their results indicated no positive cotielabetween radiological
changes in the spine and low-back pain in the esdent or in adults.
Frymoyer et a2 reported a similar frequency of Schmorl’'s nodesviben
groups of adults with severe, with moderate or witHow-back pain.

The results of the Ogon’s stu#yindicate that severe lesions have to be
distinguished from moderate lesions and also eniphathe clinical
significance of this radiological classificatioruthermore this study showed
that lumbar radiographs are limited value for pradg low-back pain
according to the findings of Garcés et?alwho studied the value of planar
scintigraphy and SPECT in early diagnosis of lumblaiess fractures in
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thirty-three athletes complaining of back pain obren than one months’
duration.

The mean age of patients was 21 years and thédistn by sport was:

14 wrestlers, 3 basketball player, 3 tennis plaged 11 practiced other
sports.

The criteria of inclusion in the study were: preserof lumbar pain of
unknown origin for more than 1 month not alleviatgdmedical treatment,
AP, lateral and oblique radiographic enhancement slbowing any
abnormalities, and no previous lumbar surgery.aflletes were studied by
scintigraphy and 24 of them a single photon emimssawmputerized
tomography (SPECT).

Planar scintigraphy suggested stress fracturesyisgancreased radio tracer
uptake, in 17 of the 33 cases (51.5%) and a tdt@8oaffected vertebrae
were detected in the 17 patients with raised gpaphy uptake; this was
distributed into: 2 at L2, 7 at L3, 7 at L4 andat2 5. Seven of the seventeen
patients had more than one vertebrae with incretaaedr activity.

Increased uptake of the radio tracer was detentd® iof 24 patients studied
with SPECT (66.6). In all the cases in which plas@ntigraphy was positive
and SPECT was also carried out, SPECT showed swdeaptake.
However of the 16 cases in which planar scintigyaplas normal, SPECT
was positive in eight.

The author concluded that in a patient with pessisiow-back pain and
radiographs without pathological abnormalities &SP may provide the
stress fracture diagnosis in some patients. If SPECnot available but a
planar scintigraphy results positive a SPECT woll be necessary.

However in cases of normal planar scintigraphicifigs a stress fracture

may can be ruled out until the SPECT is performed.
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Shah et akb reviewed all medical records, radiological testsl aelated
literature to document the occurrence of sacrakstfractures in athletes and
to recommend it in the differential diagnosis ofback pain.

They found 17 patients with sacroiliac joint temtess and 7 with buttock
tenderness; most of them had full range of motibtheir backs and lower
extremities. The right side of the sacrum was #fi@enore frequently than
was the left (17 right, 8 left).

The cause of sacral stress fracture is controvef3ree possible explanation
IS concentration of stresses from vertical bodgdsrthat become dissipated
from the spine to the sacrum and sacral ala.

Athletes endure repetitive loading on the sacrurhicv places abnormal
stress on normal bonre that can produce this fracture, especially in the
elderly . A second reported cause is progressisifficiency of the
supporting muscles. This process may lead to tansf loading forces

directly to the bone without absorption of somergpdy the muscles.

Concluding, another common cause of low-back pain athlete is
spondylolysis which has been reported to range fi@% to 47% among
adolescent athletes. Usually are involved the L5 and occasionally Lie
vertebrae. The prevalence of spondylolysis in &tklés variable and some
sport appear to be associated with a higher pregalen a study of 3132
competitive athletes, Rossi and Drag@nieported a rate of 43% in divers,
30% in wrestlers and 23% in weight lifters. SolendaCalderof?
documented a prevalence of 27% in throwing ath|€té%o in gymnasts and
17% in rowers. Micheli and Woe@#, studying 100 adolescent athletes and
100 adult athletes with back pain, found that th@@scents had a higher rate
of spondylolysis (47%) than did adults (5%). In goaf the earliest reports
of spondylolysis in athletes, young female gymnasts been identified to be

at particular risk.
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The exact etiology of spondylolysis is still unateh has been described as
hereditary or acquired as the result of repetisttess and fatigue of the
lower segment, leading to a stress reaction ansesuient failure. The latter
hypotesis has led to the postulate that lumbarokis] such as is seen in
Scheurmann’s kyphosis, and sports that demanditiepehyperextension

and rotation of the lumbar spine, such as divemtestling, volleyball,

gymnastics, football and weightlifting, are asstemlawith higher incidences

of spondylolysi&?.
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OLD AND NEW REHABILITATIVE EVIDENCE BASED
STRATEGIES

For the athlete the distinction between absencgymptoms and absence of
dysfunction is particularly important. Although pain is gené&ralWwhat
prompts an athlete to seek medical care, an athlpégformance can suffer
in the absence of pain but in the presence of sddaddimechanical flaws and
maladjustment resulting from inadequate trainingimens or failure to
rehabilitative previous injuries.

This is particularly important for athletes such lmsseball pitchers, tennis
player and quarterbacks whose performance areyhiagpendent upon the
kinematic chaifi®, thus whatever rehabilitative plan a physical ipéest

projects, he has always to remember this distinctio
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REHABILITATIVE PROGRAMS FOR MUSCULAR LOW-BACK PAIN

Various rehabilitation protocols have been suggesspecifically for low-
back pain.

In a systematic review Hagen et?@lassessed the effects of advice to rest in
bed for patients with acute low-back pain or scati

They compared advice to rest in back with otheattnents and obtained the
following results:

2 Bed rest versus stay active for acute tBiR)h quality evidence on

pain, on functional status and on sick leave ifmwof staying active;

> Bed rest versus stay active for sciatibigh quality evidence that

advice to rest in bed has little or no effect ompan functional status
and on the length of sick leave compared to adwtay active;

» Bed rest versus other treatments for acute:LiB&h quality evidence

that advice to rest in bad has little or no effaeipain, functional status
or length of sick leave compared to exercises;

» Bed rest versus other treatments for sciatwaderate quality evidence

of little or no difference in pain intensity betweadvice to rest in bed
and physiotherapy, and small effects in favour bygotherapy for
functional status;

» Short bed rest versus longer bed rest for acute: i@Psignificant

differences in pain intensity between three an@salays of bed rest;

2 Short bed rest versus longer bed rest for sciatwaderate quality

evidence of little or no differences in pain intiéy®etween short and

long bed rest.

Authors concluded that advice to rest in bed is keffective than advice to

stay active for people with acute low-back pain,ilevHor patients with

-35-



sciatica there is little or no difference betweesd lrest and the options
analyzed and further research is unlikely to chahggeresults.

Hopkins and Whité? described a three cycle level system for rehakibin
after athletic low-back injuries and each cycldadd in the relative degrees of
rest, therapy and time until return to play:

» Cycle 1A: immediate return to full activity; gameadapractise are
not missed,;

» Cycle 1B: games and body contact are prohibitedctime is
reduced by 75% (duration, intensity and frequencynsteroidal
anti-inflammatory drugs, physical therapy optionddack to
competition in four days;

» Cycle 1C: games and body contact are prohibitedctipe is
reduced by 50%, nonsteroidal anti-inflammatory g&rugphysical
therapy optional, advance to cycle B in four days;

» Cycle 2: games and practice are prohibited, noviskar anti-
inflammatory drugs, two days of bed rest followeg hysical
therapy for abdominal strengthening for five daysl advance to
cycle 1;

» Cycle 3. games and practice are prohibited, nooiskalr anti-
inflammatory drugs, two days of bed rest followeg hysical
therapy for abdominal and paraspinal strengthenst@tionary
bicycling, walking or swimming.

Helmhout et ak® compared the effects of a high intensity and lotensity
lumbar extensor training program on 81 military amdlian employees in
Royal Nethrlands Army (RNLA). All participants werandomly assigned to
a high intensity training (HIT) or a low intensityining group (LIT).

A progressive resistance training of isolated lumédensor muscle group

was performed for 12 week by HIT group;
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this program included 10 training session (2 dagskvin week 1 - 2 and 1
day/week in week 3-12) and the initial load wasaetpproximately 35% of
the maximal isometric back extension strength efghrticipants. The goal of
every training session was to perform 15 to 20tiepes (weeks 1-2) or 10 to

15 repetitions (week 3-12) on the lower back maghin

Fig 3: modified lower back test and training machine vita subject on the left in flexed
position and on the right in extended position.

If the participant was able to perform a higher bemof repetitions, the
subsequent training load was loaded by 2.5kg buhef participants was
unable to perform the minimal number of repetitian2.5kg weight was
eliminated.

In the LIT program the initial training load was s& no higher than 20% of
the maximal isometric strength and the goal of g¥&ining session was to
perform 15 (first and second week after each test29 (third and fourth
week after each test).

The results showed that both training programs ted comparable
improvements in all outcome measures at 1, 2,a8d9 months of follow-up
except for mean isometric strength in accordinghvaitsystematic review of
Van Tulder et a9 that concluded that strengthening exercises arenooe
effective than other type of exercises (evidenuellg).
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The strength gaining effect of the HIT program edsethe training period by
approximately another 3 months and it could be arpd by the high
percentage of patients who continued to participatxercise training in the
follow up period.

Moreover a higher initial back strength leads togher strength increase in

time.

= I{H ¢
'i ir 1] |
; = T | 1| High-Inicesive Tralming (n=33) |
- -— ~
1 = T | = 2
B G | L
1= - L] T -
s =t |
i - e —— | Low-Iniemsive Training {n=2%) |
e T -I
11 :
150 &
1) 8
141
2 4
([l1] ] f
] i ] 1 ]
Months of Tollew-up

Table 7:Strength development in participants from bothrirgation group who had a
complete 9 month follow-up

To prevent muscular injuries that could lead lowkaain athletes are
usually performs warm-up exercise but despite thdespread use and
acceptance there are few data demonstrating thah-wp exercises can
decrease the prevalence of low-back pain or thkeofigjury in athletes.
Green et ak> measured range of motion in twenty six volleylpddlyers prior
to activity, immediately after a standardized warm+egimen and after a
standardized warm-up followed by thirty minutesre$t. Authors observed
that the lumbar spines were stiffer in extensifterarest than they were
immediately after warm-up.

These data suggest that bench rest after warm-epcisgs can have a
detrimental effect on lumbar flexibility, but alsmggest that the ability of

warm-up to prevent injury might be due to anothechanism.
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Kujala et al3® noticed that not only specifically targeted tramidid not
increase maximal lumbar extension in adolesceretey but also if too
aggressive it can stress structures such as ietégbral disc or pars inter-
articularis. Opposite, Kibler et Chandierfound a specific conditioning
program to be effective in increasing the lumbageaof motion in fifty nine
tennis player. Resuming all these studies indic#tad with proper training
lumbar flexibility in competitive athletes reachasplateau that should be
maintained by regular stretching, but attemptsushpbeyond that point in an

effort to enhance performance might be detrimental.
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OPERATIVE AND NONOPERATIVE TREATMENT OF DISCOGENIC

LBP

A lot of rehabilitative protocols have been suggdstor the conservative

treatment of discogenic low-back pain.

Cooke and Lut®) detailed a five stage rehabilitation protocol:

1.

early protected mobilization: brief period et followed by various

therapeutic modalities;

. dynamic spinal stabilization: co-contraction exeesi of the abdominal

and lumbar extensor muscles to stabilize the idjum®tion segments
and isometric exercises to retrain muscles to raeird mechanically

neutral position;

3. strengthening of the lumbar muscles;

the athlete returns to sport activity: plyometrikerises are
recommended in this stage;
institution of a maintenance program with regulame and warm-up

exercises.

Young et al’» emphasized the importance of active participatdnthe

physical therapist in continually modifying the tapeutic regimen as the

athlete progresses and underlined that therapys gal pain reduction and

decreasing the length of symptomatic episodes tiast be reached by

targeting abnormal skeletal shifts and postureucmd abnormally high

muscle tone in spastic regions and reinforcing mfodable body position

which is more often lumbar extension in patientwiiscogenic pain.

Young et al’® demonstrated that a customized approach appedies aore

effective, thus therapists with a broad range dfssk addressing low-back

pain

have a greater likelihood of helping patiemteo have different

problems.

To obtain a rapid progression is really importéa thanaging of pain.
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Young'’s review? also noticed that aerobic fitness may be mildigtgctive
against low-back injury and LBP because acute laskbpain results in
reduction of physical activity which leads to retioic of aerobic fitness.

This problem may have significant consequences otccurs on a recurrent
basis. For this reason it is important that aerebiercises be incorporated in
the low-back pain rehabilitation as early as pdssib

Elliot and Khangure” in their study obtained a reduction of incidenoe a
progression of disk degeneration of 33%; the gstatecrease in the
occurrence of degeneration is seen between ye&sshowing that the
intervention needed more than one year of coadimg effective. The level
of shoulder counter-rotation at 1 year significamdduced 24.8° and 21.3°
after 2 and 3 year of intervention respectively.

Operative treatment of discogenetic low-back paurrently consist of
various methods of fusion; a review of the ava#allerature suggests that
interbody fusion techniques result in higher fusiates and possibility better
clinical outcomes than do postero-lateral fusiofibus, currently, most
surgeon prefer an interbody technique rather thgrostero-lateral fusion
alone. This reflects an increasingly popular befieft the disk itself is the
main pain generaterx.

| haven't found information concerning the optiniahe at which the athlete
should return to sports activity after lumbar fusidhowever the athlete
should no return until there is radiographic evikerof a solid fusion,
complete or nearly complete resolution of pain eegloration of competitive
level measured functional parameters such as skrerftexibility and

endurance.
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TREATMENT OF BONE-RELATED LOW-BACK PAIN

Sacral stress fracture and spondylolysis are tlwecauses of low-back pain
previously analyzed.

A wide range of conservative interventions hashesed for the treatment of
spondylolysis.

Several studies have shown that patients with spolydis may be
successfully treated conservatively, but theseclagidon't specifies which
treatment is the most effective. A lot of rehahblite projects have been
developed: activity restricti¢®, anti lordotic bracin@, exercise (abdominal
stretching, hamstring stretching, pelvic tilt artdbslizing exercises of the
muscle that surround the spirie)

The role and best type of external immobilizatiantue tobe debated.
Most authors have agreed that athletesreann to play when they are pain-
free, regardless of wheth@ere is radiographic evidence of pars healing.
Jackson et a@# treated a group of young athletes with [grsss reactions by
limiting movements and activities that aggravgbath. This treatment was
individualized to each athlete, ambne discontinued playing sports. The
treatment included a shagperiod of initial bed rest. The authors reported
using a form-fitting brace intended to limit hyperextemsiof the lumbar
spine, but they did not report the duration of use the criteriafor
discontinuation of such treatment.

Blanda et al? reported the results of nonoperative carsixtly-two athletes
with symptomatic spondylolysis. Defects wedeeumented by radiographs or
by bone scans. Athletes were treated with resinctif activity andoracing
(to maintain lumbar lordosis) for two to six monthi sports or exercise was
permittedduring the entire treatment period. Fifty-two patee (84%) were
reportedo have an excellent result; eight (13%), a goadlteandwo (3%),

a fair result.
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The rate of radiographic healing (independ#grdlinical outcome) was higher
for unilateral defects (18 of 23) than bilatetafects (3 of 37).

Ninety eight per cent of patients had either a goodnexcellent result with
regard to pain relief after bracing. Taeerage duration of follow-up was 4.2
years, with a minimunof two years. The authors concluded that lordotic
bracing was an effective treatment.

Steiner and Michet used a modified, overlapping bracereat sixty-seven
young athletes with symptomatic spondylolysisgrade-I spondylolisthesis.
The antilordotic brace was designtd hold the lumbar spine in relative.
Seventy-eight percent (52%l the patients demonstrated a good or excellent
result withno pain and returned to full sports activity. Ni(E3%) had
continued mild pain, and six (9%) underwent a po$a¢eralfusion for pain
relief. The average duration of follow-up WS years.

Stasinopoulo® analyzed the effect of external electrical stirtiola on
treatment of spondylolysis in young athletes. Exdérelectrical stimulation
was used in adolescent athletes, but in a diffexays in two articles.

Pettine et ak used it from the beginning of the treatment in boration
with bracing and restriction of activities, where&®llander-Tsai and
Michelit® used it when the traditional methods failed; tisepwed that the
pars defects healed as a result of the externatrield stimulation, as the
patients had not been advised to restrict theiviies. This findings shows
that it can be used successfully eve if patiente mt been advised to restrict
their activities.

Mooneyso reported the efficacy of external electrical stiation as a
supplement to bone grafting in spinal fusion anel tate of lumbar spinal
fusion improved significantly compared with contgobup.

D'Hemecourt et da» evaluated the results of antilordotic brace tresiimn
seventy-thregooung athletes (33 with negative RX, but positive RPECT)

with spondylolysis or grade-I spondylolisthesis.
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Patients wore a brace for twenty-thheeirs per day for six months followed
by a weaning period of severabnths.

They also performed a physical therapy program witfocus on flexion
exercises.

Athletes returned to sports as early as fowsix weeks after the initiation of
treatment if they hado pain with extension on physical examination, had
worn the brace full-time, and remained pain-free. Fgty-(77%) of the
athletes having a good or excellent result.

Sys et alt9 documented the results of nonoperative treatwietwenty-eight
elite athletes (12 to 27 years) with a pars lesion.

All subjects had negative findingsn plain radiographs but bone scans,
SPECT and TC confirmed tdegnosis.

Patients wore brace for a mean of sixteen waalissubsequent follow-up for
an average of thirteen months.second computed tomography scan was
made at the time of fin&llow-up to assess healing of the defect.

The authors classified the results among: unilgtdadateral or “pseudo-
bilateral” defect (as asymmetrical signal withie ghars bilaterallyindicating

a confirmed unilateral lesion with a questionalmeleveloping contralateral
one.)

All eleven unilateral lesionand five of the nine bilateral lesions healed and
noneof the eight “pseudo-bilateral” lesions had headtdhe timeof final
follow-up.

Twenty-three (82%) had an excellent outcome, tHEE%S) had a good
outcome, and two (7%) had a fair result. The rdteeturnto sports activity
did not differ among the three groups.

The authors concluded that an unhealed defect doepmuiudea good
clinical result or a return to athletic pursuits.

If a non operative treatment don’t obtain any inv@ment surgical

intervention can be considerad
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Neurological deficit related to spondylolysthesasgrade 3 or higher grade
slip at the presentation are indications for eadsgical intervention. Actually
more common operative techniques include decompetaEminectomy and

several methods of fusion.

Cause the rarity of sacral stress fracture | foanly a study who analyzed
specifically this diseas® and a review about back pain who handled this
topic.

Shah et att” saw that the best treatment for stress fractuhefsacrum is
rest. They showed that most patients are ablettonréo their normal activity
levels in 4 to 6 weeks; the mean time to returrmpleying a sport is 11/2
months. Athletes are able to gradually return teirtisport based on their
tolerance.

Conditioning exercises are helpful to treat thisodier and they can be
performed in a pool or under the supervision ofhgspal therapist. To
improve comfort of the patients it is possible & w@anti-inflammatory agents
and analgesics.

Bona9 state that treatment is always nonoperative, songiof rest bed and
protected or non-weight-bearing. Rest is followgglogressive mobilization
weight bearing and activity as symptoms permite Tverall prognosis is
favourable but the athletes should be adequatbBbiktated before returning
to full activity. Most patients, however, reportrpistent mild or intermittent

pain.
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CONCLUSIONS

Acute or chronic back pain can derive from muscudek or bony diseases.

An excessive amount of lumbar flexion can lead ackbpain, especially if

repeated cyclically and with the presence of load.

This is not true for muscular weakness.

To analyse disk disease it is important distingaistong different sports; golf

players, football players, cricketers, gymnasts @indrs have a higher risk to

manifest low-back pain.

Today the link between disk degeneration and baak is still unclear.

There are discordant opinions about the correlabietween bony changes

and low-back pain, while there are evidences onuse of SPECT and

scintigraphy in order to obtain an early diagnosit spondylolysis,

spodylolisthesis, stress

Author, title and year

fractures etc.

Kind of study and aim

Conclusion

15. McGregor AH, Anderton L,
Gedroyc WM.

The trunk muscles of elite
oarsmen.

Br J Sports Med. 2002
Jun;36(3):214-7.

Clinical trial.
To investigate the trunk strength
of elite rowers and the impact of]
LBP to determinate if
asymmetries or weakness were
present.

This study suggest that LBP in
rowers don’t arise as a result of
muscle weakness.

11. Caldwell JS, McNair PJ,
Williams M.

The effects of repetitive motion of
lumbar flexion and erector spinae
muscle activity in rowers.
Clin Biomech (Bristol, Avon).
2003 Oct;18(8):704-11.

Clinical trial.
To investigate changes in lumb3
1 flexion together the pattern and
level of muscle activity of
selected erector spinae during 4
rowing trial.

Rowers attain relatively high
irlevels of lumbar flexion during th
rowing stroke, and these levels g
increased during the course of th
rowing trial.

U

re

10. Bono CM. Review.

Low-back pain in athletes.

J Bone Joint Surg Am. 2004

Feb;86-A(2):382-96.

25. Garces GL, Gonzalez-Montoro 1| Clinical trial. In a patient with persistent LBP

Rasines JL, Santonja F.

Early diagnosis of stress fracture of t
lumbar spine in athletes.

Int Orthop. 1999;23(4):213-5.

To confirm the value of planar
nescintigraphy and SPECT in early
diagnosis of lumbar stress
fractures.

and radiographs a SPECT or a
planar scintigraphy may provide
the stress fracture diagnosis in
some patiesnts.

14. Elliott B, Khangure M.

Disk degeneration and fast bowlir
in cricket: an intervention study.
Med Sci Sports Exerc. 2002
Nov;34(11):1714-8.

Clinical trial.

o identify the relationship
etween the incidence of lumba

disk degeneration and bowling

technique after 3 yrs of

An educational process aimed af
reducing mechanical features thg
I have been linked to back injury
decreased the incidence and/or
progression of lumbar spine disk

educational intervention.

at

degeneration.
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30. Young JL, Press JM, Herring
SA.

The disc at risk in athletes:
perspectives on operative and
nonoperative care.

Med Sci Sports Exerc. 1997
Jul;29(7 Suppl):S222-32.

Review.

18. Shah MK, Stewart GW.
Sacral stress fractures: an unusu
cause of low back pain in an
athlete.

Spine. 2002 Feb 15;27(4):E104-8.

Review — case report.
hiTo document the occurrence of
sacral stress fracture in athletes
and to recommend it in the
differential diagnosis of LBP,
especially in runners and
volleyball players.

Sacral stress fractures are an
uncommon cause of LBP in the
athlete. Accurate diagnosis is
important for the resolution of thi
disorder.

20. Ogon M, RiedI-Huter C,
Sterzinger W, Krismer M, Spratt
KF, Wimmer C.

Radiologic abnormalities and low
back pain in elite skiers.

Clin Orthop Relat Res. 2001
Sep;(390):151-62.

Clinical trial.

To determine the clinical
significance of radiologic
abnormalities in screening
adolescent who had no symptor
for later development of LBP
under high performance training

Lumbar radiographs are of limite

value for predicting LBP.

However, end plate lesions

properly classified as severe and

néocated anteriorly were
significantly related to later

. development of LBP in athletes

doing high performance training.

Table 8:Articles about epidemiological data of low-backmpai
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EVIDENCE BASED REHABILITATIVE PROGRAMS FOR LOW-BACK
PAIN IN ATHLETES

The results of this search showed that there deede that bed rest has no or
damaging effects on back pain and there is notemiffce between a high
intensity and a low intensity lumbar extensor tirzgn

Furthermore there is evidence that bench rest afs@m-up exercises can
have a detrimental effect on lumbar flexibility.

Several data indicates that, with proper trainihgnbar flexibility in
competitive athletes reaches a plateau that shoeilchaintained by regular
stretching, but attempts to push beyond that pminan effort to enhance
performance might be detrimental.

The treatment of the disk can be divided in nonaipex and operative
intervention; in the first case there are a lotaffabilitative protocols and all
of them states that the therapist has to changecisge depending patient’s
symptoms.

Also it is recommended that aerobic exercises bmrporated in the
rehabilitative program as early as possible.

Operative treatment provides for interbody fusi@nsce the high rate of
healing and positive outcomes.

The data used in this study underlined the impodasf rest and bracing in
treating spondylolysis since their use allowed fdgirn at sport in a great
number of athletes and further studies are neealedtablish what the exact
role of external electrical stimulation should hehe management of patients
with spondylolysis.

The rehabilitative projects of sacral stress freeguis always nonoperative
and based on rest, but conditioning exercises empdrformed in a pool

under the supervision of a physical therapist.
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Author, title and year

Kind of study and aim

Conclusion

4. Hagen KB, Hilde G, Jamtvedt
G, Winnem M.

Bed rest for acute low-back pain
and sciatica.

Cochrane Database Syst Rev.
2004 Oct 18; (4)

Cochrane review.
To asses the effects of advice tq
rest in bed for patients with acute
LBP or sciatica.

For people with acute LBP advic
to rest in bed is less effective the
> advice to stay active. For patient
with sciatica there’s little or not
difference between both advices
There’s little or no difference in t
effect of bed rest compared to
exercise, or physiotherapy or 7

or3.

days of bed rest compared with 2

S

b

30. Young JL, Press JM, Herring
SA.

The disc at risk in athletes:
perspectives on operative and
nonoperative care.

Med Sci Sports Exerc. 1997
Jul;29(7 Suppl):S222-32.

Review.

There is no proven benefit of
prolonged bed rest.

Aerobic fithess may be mildly
protective against low-back injury
and low-back pain.

18. shah MK, Stewart GW.
Sacral stress fractures: an unusu
cause of low back pain in an
athlete.

Spine. 2002 Feb 15;27(4):E104-8 differential diagnosis of LBP,

Review — case report.

afo document the occurrence of
sacral stress fracture in athletes
and to recommend it in the

especially in runners and
volleyball players.

Sacral stress fractures are an
uncommon cause of LBP in the
athlete. Accurate diagnosis is
important for the resolution of thi
disorder.

"2

18. Shah MK, Stewart GW.
Sacral stress fractures: an unusu
cause of low back pain in an
athlete.

Spine. 2002 Feb 15;27(4):E104-8 differential diagnosis of LBP,

Review — case report.

3To document the occurrence of
sacral stress fracture in athletes
and to recommend it in the

especially in runners and
volleyball players.

Sacral stress fractures are an
uncommon cause of LBP in the
athlete. Accurate diagnosis is
important for the resolution of thi
disorder.

(2

15. McGregor AH, Anderton L,
Gedroyc WM.

The trunk muscles of elite
oarsmen.

Br J Sports Med. 2002
Jun;36(3):214-7.

Clinical trial.

To investigate the trunk strength
of elite rowers and the impact of
LBP to determinate if
asymmetries or weakness were
present.

This study suggest that LBP in
rowers don'’t arise as a result of
muscle weakness.

8. Stasinopoulos D.
Treatment of spondylolysis with

external electrical stimulation in
young athletes: a critical literaturg
review.

Br J Sports Med. 2004
Jun;38(3):352-4.

Review.

To establish whether external
electrical stimulation can decrea
» pain and heal the defect of the
pars interarticularis.

Authors can’t conclude whether
external electrical stimulation is
senore effective than other
conservative interventions or
whether it can be used for the
treatment of pars defect.

10. Bono CM.
Low-back pain in athletes.
J Bone Joint Surg Am. 2004

Review.

Feb;86-A(2):382-96.
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25. Garces GL, Gonzalez-Montoro |,

Rasines JL, Santonja F.

Early diagnosis of stress fracture of
the lumbar spine in athletes.

Int Orthop. 1999;23(4):213-5.

Clinical trial.

To confirm the value of planar
scintigraphy and SPECT in early
diagnosis of lumbar stress
fractures.

In a patient with persistent LBP
and radiographs a SPECT or a
planar scintigraphy may provide
the stress fracture diagnosis in
some patiesnts.

20. Ogon M, Riedl-Huter C,
Sterzinger W, Krismer M, Spratt
KE, Wimmer C.

Radiologic abnormalities and low
back pain in elite skiers.

Clin Orthop Relat Res. 2001
Sep;(390):151-62.

Clinical trial.

To determine the clinical
significance of radiologic
abnormalities in screening
adolescent who had no sympton
for later development of LBP
under high performance training.

docated anteriorly were

Lumbar radiographs are of limited
value for predicting LBP.
However, end plate lesions
properly classified as severe and

significantly related to later
development of LBP in athletes
doing high performance training.

9. Helmhout PH, Harts CC, Staa
JB, Candel MJ, de Bie RA.
Comparison of a high-intensity
and a low-intensity lumbar
extensor training program as
minimal intervention treatment in

low back pain: a randomized triall.

Eur Spine J. 2004 Oct;13(6):537
47. Epub 2004 Apr 17.

RCT.

The main objective was to
perform a RCT on the relative
efficacy of a high-intensity,
progressive resistance training
program of the isolated lumbar
extensors.

High-intensity training of the
isolated back extensor was not
superior to a non-progressive,
low-intensity variant in restoring
back function in non-specific low|
back pain.

14. Elliott B, Khangure M.

Disk degeneration and fast
bowling in cricket: an interventior
study.

Med Sci Sports Exerc. 2002
Nov;34(11):1714-8.

Clinical trial.

To identify the relationship
between the incidence of lumbar
disk degeneration and bowling
technique after 3 yrs of
educational intervention.

An educational process aimed at
reducing mechanical features that
have been linked to back injury
decreased the incidence and/or
progression of lumbar spine disk
degeneration.

11. caldwell JS, McNair PJ,
Williams M.

The effects of repetitive motion o
lumbar flexion and erector spinag
muscle activity in rowers.

Clin Biomech (Bristol, Avon).

Clinical trial.
To investigate changes in lumba
nflexion together the pattern and
» level of muscle activity of
selected erector spinae during a
rowing trial.

2003 Oct;18(8):704-11.

r of lumbar flexion during the

Rowers attain relatively high levels
rowing stroke, and these levels g
increased during the course of th
rowing trial.

Table 9:Articles about rehabilitation of low-back pain.
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