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• Vertebral compression fractures (VCFs)
are common and serious. 

• Each year, about 700,000 occur in the
United States, with a prevalence of up to
25% in women over the age of 50.

• Although, only about a third are acutely
symptomatic, nearly all are associated
with a significant increase in mortality and
functional and psychological impairment.
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Subjects with VCFs

• experience decreased quality of life (QOL)

• show increases in digestive and respiratory
morbidities,

• anxiety, depression, and

• death.2-7
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• A compression fracture is
radiographically defined as a 
reduction in vertebral body
height of more than 15%,
typically seen on standing
anteroposterior and lateral
radiographs of the
thoracolumbar spine 1

• The most common sites are in
the thoracolumbar region,
specifically T8, T12, L1, and
the lower lumbar region
(frequently L4).2
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Mobilization after vertebral fracture

• the incidence of a vertebral fracture should be followed by a 
limited period of partial bed rest (4 days or less).

a few 30–60 minutes period each day of sitting upright and walking
is valuable to avoid the hazards of deconditioning,

• stiffness
• accelerated bone/muscle loss, 
• deep venous thrombosis, 
• pneumonia,
• decubitus ulcers, 
• disorientation and
• depression.



• A program of physical therapy is necessary and 
helps prevent deformity by strengthening anti-
gravity muscles and promoting postural 
retraining. 

• Breathing exercises promote thoracic 
expansion and improve the heavily degraded 
pulmonary function found in patients with spinal 
osteoporotic fractures.

• Instruction on the proper way of lifting things, 
as well as how to appropriately use a walker or a 
cane, could be beneficial and thus is strongly 
recommended.



• Patients with fractures could subject themselves 
to low-intensity exercise and gentle 
strengthening programs (e.g., Tai Chi and 
hydrotherapy) and are strongly recommended to 
avoid high impact exercise or movements, so 
that they avoid suffering new vertebral fractures. 
Forward bending of the spine or flexion exercises, especially in
combination with twisting, should be avoided. 

• As the acute fracture pain subsides, a walking 
program can begin with gentle strengthening 
exercises focusing on spinal extensor muscles. 

• A carefully supervised rehabilitation program 
should be started after 3 to 4 months, to 
strengthen the spinal extensor and 
abdominal muscles more aggressively.



Assistive 
devices

• After a new vertebral fracture, walking is
often painful, especially for patients
whose trunk muscles are so weak that
they cannot stand the weight of being
erect.

• These patients may benefit from
using a walker with four swivel
wheels and hand brakes
(sometimes referred to as a 
rollator walker) that allows
greater mobility with less pain. 

• Patients can push down on the walker with their
arms to keep their trunk erect and, thereby, shift
the load of the upper body toward the facet joints
and off the newly fractured vertebral body.

• If possible, use of a standard walker after a new
vertebral fracture should be avoided due to the
increased loads on the vertebral bodies each
time the walker is lifted.
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Spinal Orthoses/Braces
• Bracing is commonly used in acute

nonsurgical management. 
• Spinal orthoses help control pain and

promote healing by stabilizing the
spine.
By restraining forward flexion, they reduce the load
on the anterior column and the vertebral body.

• Lumbar corsets are not
recommended as they place
additional stress on fractures at the
thoracolumbar junction.1

1. Patrick D. Orthotics. In: Kauffman TL, ed. Geriatric Rehabilitation Manual. Philadelphia, Pa: Churchill Livingston; 1999.



• Definitive studies comparing different
types of orthoses are lacking, but in
general, all spine orthoses, whether
made of cloth, metal,or plastic, or
whether rigid or flexible, use a three-
point pressure system. 

• If possible, the orthosis should be
lightweight and easy for the patient to
use.



This study was carried out in the Laboratory 
for Research of the Musculoskeletal system 
in the University of Athens, in KAT Hospital 
in Kifissia, Greece

in cooperation with 

the Rehabilitation Department of Rhodes 
General Hospital, Rhodes, Dodecanese, 
Greece



Aim of the study
To investigate: 

1) the influence of modern spinal orthoses
(rigid, semi-rigid and elastic) in:
force of the extensors and abdominals 
muscles and 
back pain

2) the compliance to the use of these orthoses

3) to compare the different types of orthoses 



Methods - Material
• We planned a 2 year prospective study,

• including 50 community dwelling 
postmenopausal women above 50 years, 

• with established osteoporosis and/or an 
angle of kyphosis more than 55 degrees

• excluded (women R.A, O.A., disabilities)



• All women received pharmacotherapy.

• Vertebral compression fractures (VCFs) were 
verified with spinal radiographs.

• Women bought the orthosis with their own 
expenses according to the prescription from 
their physician.

• No financial support was given from 
orthoses-companies.

Methods – Material (ctd)



Women were separated in: 

• group A (n=20, using semi-rigid & rigid 
orthoses, i.e Spinomed / Spine–x), 

• group B (n=20, using elastic orthoses, i.e
Spinomed active, multifunctional orthosis Osteomed) 
and 

• group C (n=10, women who denied the use 
of orthosis, as control group)

• Women of groups A and B were asked to 
wear the orthosis for at least 2 hours/day 
for 12 months. 

Methods – Material (ctd)
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We measured: 
• anthropometric values (age, height, 

weight, body mass index) and

• calculated 
isometric (personal) maximum 
strength of trunk muscles (Force (F) / 
Weight (W) abdominals , F / W 
extensors) 

Methods – Material (ctd)



with Digimax, ISO-RACK device
(ΜechaTronic GmbH, Hamm, Germany)

Methods – Material (ctd)



Reproducibility
• For better reproduction of the measurements there are numbers printed across 

of Rack   and on the upper surface of the floor mat.
• This floor mat is completed with numbers in a chest type manner and stands in 

the floor beside Rack device.
• All these numbers help that the patient takes the exact position with before 

during the next examination.



Preparation 
for the 
examination 
in the 
Laboratory

Putting subject in position

Ready for abdominal 
strength measurement 



• We assessed back pain with Visual Analogue 
Scale (VAS). 

• Women completed a compliance questionnaire 
designed especially for this study (in Greek 
language).

Methods – Material (ctd)



RESULTS

We present:
• anthropometric measurements and 

variables of force and pain in a subgroup of 
group A  (Spinomed orthosis) in comparison 
with control group C,

• results in the variables mentioned above of 
6 months wearing Spinomed orthosis,

• results of compliance in women wearing 
different types of orthoses for 6 months,

• preliminary results of a comparison of 
Spinomed vs. Spine-x 



0.412218±60197.6±48F /W ext 1 (N)

0.088176.5±58.5131.1±53.7F /Wabd1 (N)

0.01445±16.565±16.5VAS 1

0.67525±4.726±3.5BMI (Kg/m2 )

0.1781.6±0.51.6±0.6Height (m)

0.83864.9±9.764±8.1Weight (Kg)

0.01561±10.5372.3±8Age (years)

p-valueControls
n=10 

mean ± sd

Patients starting 
wearing Spinomed

n=10
mean ± sd

Anthropometric data 
& Variables

CONTROLS VS. PATIENTS STARTING WEARING ORTHOSIS
IN THE BEGINNING OF THE STUDY



Women of subgroup A
(Spinomed) were:

• significantly older and felt more 
pain (72.3±8 vs.61±10.5 and 65±16.5 vs. 
45±16.5,  p=0.015 and p=0.014, 
respectively),

at the beginning of the study but 
• had similar strength (NS)

compared with controls. 



Dionyssiotis Y. Management of osteoporotic vertebral fractures Int Journal General Medicine. IJGM 2010. Jun 3:167-171

Spinomed 6 mo. period – pain efficacy



Spinomed 6 mo. period

• increased trunk 
muscle strength 
(F / W 
abdominals 
197.8±82.7 vs. 
131.2±53.7, 
p=0.005 and 
F / W extensors 
246.3±59.5 
vs.197.6±48, 
p=0.003).

Dionyssiotis Y. Management of osteoporotic vertebral fractures Int Journal General Medicine. IJGM 2010. Jun 3:167-171



0.6246.3±59.5
(difference F /Wext 1 - F /W ext 2 )

218±60F / W ext (N)

0.8197.8±82.7
(difference  F /Wabd 1- F /Wabd 2)

176.5±58.5F / W abd (N)

0.67
41±17

(difference  VAS 1-VAS 2)45±16.5VAS 

p-value

Patients
wearing Spinomed

for 6 months
n=10

mean ± sd

Controls

n=10
mean ± sd

Variables

PATIENTS WEARING SPINOMED FOR 6 MONTHS (1)
vs. controls (2)

after 6 months wearing of Spinomed
felt less pain than controls
had higher values of strength in trunk muscles than controls

(remember: controls were younger!!)



Compliance

• The compliance of wearing orthoses for 6 months 
was 66%. 



• Spinal compression fracture and pain can 
produce an imbalance between the use of 
back extensors (the major trunk 
supportive muscles) and flexors.

• To decrease painful contractions of the 
erector spinae muscles, one needs to 
decrease the load over the anterior aspect 
of the spinal column and vertebral bodies.

Discussion



• Kaplan et al. pointed out that orthotic devices 
impose a risk of reduction in muscular strength. 
Their controlled pilot study with a 4-week observation period demonstrated 
that the strength of the back extensors was reduced to below the initial 
value in 40% of female patients wearing a stable orthotic device.

Kaplan RS, Sinaki M, Hameister MD. Effect of back supports on back strength in patients with osteoporosis: a pilot study. 
Mayo Clin Proc 1996; 71: 235–241.

Only restricted mobility leads to 
atrophy of trunk muscles

On the contrary with Spinomed:

the mobility of the patients is not restricted and
strength of extensor and abdominal muscles increased.



Back extensor strength

• strengthening of the paraspinal muscles can 
reduce the risk of vertebral fractures.

Sinaki M, et al. 2002. Stronger back muscles reduce the incidence of vertebral fractures: A prospective 10-year follow-up of
postmenopausal women. Bone, 30(6):836-841.



Abdominal strength
• In osteoporotic individuals, flexion 

exercises (??) should be approached 
cautiously, at least in the early 
stages of engaging in a new exercise 
program, because of the potential of 
additional compression fractures 
associated with their use.

Halle JS, Smidt GL, O'Dwyer KD, Lin SY Relationship between trunk muscle torque and bone mineral content of the lumbar spine and hip in 

healthy postmenopausal women. Phys Ther. 1990 Nov;70(11):690-9.

Spinomed: 
an alternative to strengthen the abdominals dynamically & safely



Spinal orthoses - pain

• By far the most frequent complaint of 
patients with osteoporosis is pain upon 
standing and under physical stress, 
particularly when bending forward.

Leidig G, Minne HW, Sauer P, Wuster C, Wuster J, Lojen M, et al. Study of complaints and their relation to vertebral 
destruction in patients with osteoporosis. Bone Miner 1990; 8: 217–229.

Pain efficacy is a usual endpoint in many publications about orthotics



Treatment of osteoporosis

the problem of compliance

• Drugs ????

• Exercise ??
(Dionyssiotis Y, Paspati I, Trovas G, Galanos A, Lyritis GP. Association of physical exercise and calcium intake with bone mass measured by 
quantitative ultrasound. BMC Womens Health. 2010 Apr 7;10:12.) 

• Nutrition ??

• 50% of patients reported taking calcium and vitamin 
D supplements
(Resch H, Walliser J, Phillips S, Wehren LE, Sen SS. Physician and patient perceptions on the use of vitamin D and calcium in osteoporosis treatment: 
a European and Latin American perspective. Curr Med Res Opin. 2007 Jun;23(6):1227-37.) 



Cramer JA, Gold DT, Silverman SL, Lewiecki EM. A systematic review of persistence and  compliance with bisphosphonates for 
osteoporosis. Osteoporos Int. 2007 Aug;18(8):1023-31.



Spinomed compliance

• Spinomed 90%
• Spinomed active (and Osteomed) 50 % (why???)



The problem of urinary incontinence in postmenopausal women

• Urinary incontinence occurs at a rate high enough. 
• A 40% of the general population report some form of trouble 

with voiding. 
• More specifically incontinence (all types) 20% of women aged 

50-65 (190.000 Greek women) and 30% of women aged 65 
years (300.000 Greek women). 
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drawbacks

• The main drawback of this study was that 
treatment could not be masked.

• Knowledge of the treatment assignment 
might have affected patient responses to 
questions or radiologist assessments.

• The possible effect of some drugs on back 
pain is not analyzed (few pts, controls also 
took drugs).

• Small number of the participants.



Conclusion
• strengthens the back and abdominals,
• relieves back pain among other positive 

results,
• once someone wears it, they frequently don't 

want to give it up-that's almost unheard of in 
brace wear (high compliance).

A valuable tool to help all requested 
rehabilitation programs like, for 
instance, spine muscles’ strengthening   
and postural correct behaviour. 1,2,3
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thank you for your attention


