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• Vertebral compression 
fractures are common 
injuries with an incidence   
of 1.4 million each year [1]. 

• In Europe  every 30 seconds 
a patient reports a 
fracture as a result of 
osteoporosis (EPOS Group, 
2002). 

Epidemiology of vertebral fractures 

The incidence of morphometric vertebral 
fractures in men and women. Figure drawn 
from data from the European Prospective 
Osteoporosis Study 
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   Although, only about a third are acutely symptomatic,        

nearly all are associated with a significant increase in 
mortality, functional and psychological impairment. 

 
Subjects with  VCFs 

 
• experience decreased quality of life (QOL) 

 
• show increases in digestive and respiratory morbidities, 

 
• anxiety, depression, and  

 
• death.2-7 

 

Why vertebral fractures are important Osteoporotic vertebral fractures & Pain 

Back pain may arise  
 

• Directly from vertebral fracture or 

• Indirectly from the consequences of spinal deformity, 
secondary degenerative change and disc disease.  

• In addition to changes to the vertebrae and annulae, 
back pain may also be derived from impact on 
associated muscles, posterior ligaments and facet 
joints.  

• Nerve root compression may cause additional pain in 
the buttocks and legs. 

Francis, R.M.; Aspray, T.J.; Hide, G.; Sutcliffe, A.M. & Wilkinson, P. (2008). Back pain in osteoporotic vertebral 
fractures. Osteoporosis International, Vol.19, No.7, (July 2008), pp.895-903 
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Mechanism of osteoporotic pain 
 a broadly accepted concept of osteoporotic pain  

 
• Nociceptors in the bone tissue respond to 

mechanical, thermal, and chemical stimuli.  

• Injury or inflammation results in the release of a 
variety of chemical mediators i.e. prostaglandins, 
cytokines, and growth factors), which stimulate 
osteoclast activity but also activate nociceptors 
and decrease their threshold for activation 
(Haegerstam, 2001). 

Haegerstam, G. A. (2001). Pathophysiology of bone pain: a review. Acta orthopaedica Scandinavica, 72(3), 308-17. doi:10.1080/00016470152846682 

Physical examination 

• It has been observed that in most cases the 
fracture has been recognized during a routine 
examination.  

• The pain ranges from mild to intense, it 
can become chronic, but it can also 
disappear after a few weeks, that is, once the 
fracture has consolidated.  

• The persistence of pain is higher in people in 
whom the bone repair is slower.  

 

Osteoporotic vertebral fractures &  Pain 

Acute Phase 

• In the acute phase there may be a disabling, 
painful episode at the fracture site. 

• Sudden back pain after a slight injury or no 
history  of trauma.  

• Pain is elucidated with local palpation over the 
posterior elements of the involved vertebral 
body, with no radicular pain. 

• Such acute back pain subsides with fracture 
healing.  

 

 

Chronic Phase 

• In the chronic phase we observe a deformity of the 
spine, due to loss of height of the vertebral 
body  and the gradual emergence of a protuberant 
abdomen. 

 

• The residual back pain in patients with healed 
vertebral fracture is typically of muscular origin and 
derives from the now permanent spinal 
deformity caused by the fracture.  
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• By far the most frequent complaint of patients with 
osteoporosis is pain upon standing and under 
physical stress, particularly when bending forward. 

 

Spinal orthoses - pain 

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 

Kyphosis 

• Increased spinal kyphosis is likely to induce 
abnormal stress on the supporting structures 
of the spinal column and may cause chronic 
back pain that usually develops while 
standing, walking, or doing other normal daily 
activities (Satoh et al., 1988). 

 

 
Satoh, K.; Kasama, F.; Itoi, E.; Tanuma, S. & Wakamatsu, E. (1988). Clinical features of spinal osteoporosis: spinal deformity and pertinent  
back pain. Contemporary Orthopaedics, Vol.16, No.3 , (March 1988), pp.23-30,  

• Traditionally, spinal orthoses have been used in the 
management of thoracolumbar injuries treated with or 
without surgical stabilization. 

• Bracing is commonly used in acute nonsurgical 
management.  

• The vast majority of orthoses, however, are used in patients 
with low back pain (Perry, 1970). 

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

 

Perry J. (1970). The use of external support in the treatment of low back pain. J Bone Joint Surg (Am), Vol. 52: pp. 1440–1142.  

Spinal Orthoses/Braces   

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

• It is widely accepted that 
spinal orthoses whether 
made of cloth, metal, or 
plastic, or whether rigid or 
flexible, relieve pain and 
promote the healing 
process by stabilizing the 
spine i.e. reducing the load 
applied on the anterior 
column and vertebral body 
by restraining any attempt 
of forward flexion.  

http://www.intechopen.com/books/osteoporosis 

a) the PTS (Posture Training Support) type 

• or the newer postural training support 
vest with weights (PTSW),  

• Two orthoses made of a softer material, 
gained popularity because of their 
improved comfort and increased 
compliance.  

• The postural training support is worn over 
the shoulders similar to a mini-backpack 
and has a pocket into which small weights 
(total 1.75 lb) weights are added.  

• The postural training support vest with 
weights is similar except that it is 
fashioned as a vest, with a Velcro 
attachment that fastens around the 

abdomen (Sinaki & Lynn, 2002),  

adapted from Dionyssiotis Y. Rehabilitation in Osteoporosis, in Osteoporosis, Editor  Dr. Yannis 
Dionyssiotis, Publisher: In Tech, Rijeka, Croatia, pp. 435-466, ISBN 978-953-307-810-6 

 

• b) Spinomed / Spinomed active based on biofeedback 
theory (Pfeifer et al., 2004; Pfeifer et al., 2011);  

• Spinomed consists of an abdominal pad, splint along the spine, back pad, and a 
system of belts with Velcro. The back orthosis consists of a back pad, which is 
workable as a cold material, and a system of belts with Velcro. This allows 
adjustments for individual sizes by an orthopaedic technician. The orthosis weighs 
450 g and is worn like a back pad. 

 

 

adapted from Dionyssiotis Y. Rehabilitation in Osteoporosis, in Osteoporosis, Editor  Dr. Yannis 
Dionyssiotis, Publisher: In Tech, Rijeka, Croatia, ISBN 978-953-307-810-6,pp. 435-466 

 

• c) Osteomed, which is based upon the gate control                      
theory of pain (Vogt et al., 2008);  

• the external appearance of the orthosis Osteomed resembles an item of clothing 
characterised by a constructively functional cut with Velcro tabs exerting pressure 
in the lumbosacral region as well as air chamber pads fixed in the paravertebral 
and lumbosacral areas which are filled with air to between 2/3 and ¾ of their 
maximum capacity (Vogt et al., 2008). 

adapted from Dionyssiotis Y. Rehabilitation in Osteoporosis, in Osteoporosis, Editor  Dr. Yannis 
Dionyssiotis, Publisher: In Tech, Rijeka, Croatia, ISBN 978-953-307-810-6, pp.435-466 
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Aim of this original research 
 report 

To investigate:  
 
1) the influence of modern spinal orthoses 
     (semi-rigid and elastic) in: 
 force of the extensors and abdominals muscles and  
 back pain 
 
2) to compare the different types of orthoses  
 
3) the compliance to the use of these orthoses* 
 

Methods - Material 

 
• included 50 community dwelling 

postmenopausal women above 50 
years,  

 
• with established osteoporosis 

 
• and/or an angle of kyphosis more 

than 55 degrees 
 

• vertebral compression fractures 
(VCFs) and kyphosis angle were 
verified with spinal radiographs. 

 
• excluded (women R.A, O.A., 

disabilities)  
 
 
 

• referred to University from various 
departments 

 
• all women received various 

pharmacotherapies. 
 
• women bought the orthosis with 

their own expenses according to the 
prescription from their physician. 

 
• no financial support was given from 

orthoses-companies. 
 

 
   Women were separated in:  
 
• group A (n=20, using semi-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) 

1.Vogt L, Hübscher M, 
Brettmann K, Banzer W, 
Fink M. Postural 
correction by 
osteoporosis orthosis 
(Osteo-med):  a 
randomized, placebo-
controlled trial. Prosthet 
Orthot Int. 2008 
Mar;32(1):103-10. 
2.Hildebrandt HD, Vogt L 
(2002) Der 
"Osteoporosebody" - 
eine multifunktionale 
Orthese. Orthopädie-
Technik 2, Februar 53. 
Jahrgang:90-96   

 
Pfeifer M, Begerow B, Minne HW. Effects of a new spinal  orthosis on 
posture, trunk strength, and quality of life in women with postmenopausal 
osteoporosis: a randomized trial.  Am J Phys Med Rehabil 2004;83:177-86. 
 

Pfeifer M.,  Kohlwey L.,  
Begerow  B., Minne HW . The 
Orthoses Spinomed and 
Spinomed active Improve 
Posture, Trunk Muscle 
Strength, and Quality of Life in 
Postmenopausal Women with 
Spinal Osteoporosis:  
A Controlled, Randomized, and 
Prospective Clinical Trial. World 
Osteoporosis Congress of the 
International Osteoporosis 
Foundation (“IOF”) Toronto, 
Canada, June 2006; Poster 
P384MO  

 BASED ON GATE CONTROL THEORY 

BASED ON BIOFEEDBACK THEORY 
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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. 
 

• 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) 

Καθόλου 
πόνος 

Ανυπόφορος 
πόνος 
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RESULTS 

We present: 

• anthropometric measurements and variables of force and 
pain in a subgroup of group A  (subjects wearing Spinomed 
orthosis) in comparison with control group C,  

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

(pilot study) 

 

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

• results of compliance in women wearing different types of 
orthoses for 6 months, and 4 years-follow up cases 

 

PATIENTS STARTING WEARING SPINOMED ORTHOSIS vs. CONTROLS 

                 IN THE BEGINNING OF THE STUDY    

Anthropometric data 

& Variables 

Patients starting  

wearing Spinomed  

n=10 

mean ± sd 

    

Controls 

  n=10  

mean ± sd 

p-value 

Age (years) 72.3±8 61±10.53 0.015 

Weight (Kg) 64±8.1 64.9±9.7 0.838 

Height (m) 1.6±0.6 1.6±0.5 0.178 

BMI (Kg/m2 ) 26±3.5 25±4.7 0.675 

VAS 1 65±16.5 45±16.5 0.014 

F /Wabd1 (N) 131.1±53.7 176.5±58.5 0.088 

F /W ext 1 (N) 197.6±48 218±60 0.412 

Women of subgroup A (Spinomed) were: 

• significantly older and felt more pain               
(age: 72.3±8 vs.61±10.5 and VAS: 65±16.5 vs. 45±16.5,  

p=0.015 and p=0.014, respectively),  

at the beginning of the study but  

• had lower strength values (N.S.) compared 
with controls.  

 

Spinomed 6 mo. period – pain efficacy 

• decreased 
significantly 
pain  

     (41±17.3 vs. 

65±16.5,  p=0.001) 
measured 
with VAS 
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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. 2010. Jun 3:167-171  
 

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

 

PATIENTS WEARING SPINOMED FOR 6 MONTHS vs. 

CONTROLS 
Variables Controls 

      

 n=10 

mean ± sd 

Patients 

wearing Spinomed for 

6 months 
n=10 

mean ± sd 

p-value 

VAS  45±16.5 41±17 0.67 

F / W abd (N) 176.5±58.5 197.8±82.7 0.8 

F / W ext  (N) 218±60 246.3±59.5 0.6 

after 6 months wearing of Spinomed:  
 felt less pain than controls (9%) 
 had higher values of strength in trunk muscles than controls 
   (12% and 13%, in abdominals and extensors, respectively) 
 (remember: controls were significantly younger!!) 
 

pt ID age weight height Compliance 

Difference 

VAS 

1-2 

  

Fmax/ 

Weight 
abd 1 

 

Fmax/  

Weight  

abd 2 

Fmax/ 

Weight  

ext 1 

Fmax/ 

Weight 

ext2 

4 72 75 155 60 20 137.33 305.65 190.67 320.05 

5 58 70 160 70 60 80.87 150.76 108.57 176.8 

25 62 68 160 0 10 120.69 186.67 207.6 229.7 

1 60 61 150 20 10 165.76 187.6 211.5 262.3 

26 67 75 165 10 0 90.4 87.65 123.33 120.01 

Spine-X results 
 

    Lowest compliance  
    The reduction of pain (VAS 1-2) was lower 
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Spinomed vs. Spine - X 

Variables 

Patients wearing 

Spine-X for 6 

months 

n=4 

mean ± sd 

Patients wearing 

Spinomed for 6 

months 

n=10 

mean ± sd 

VAS (difference) 20±2 41±17 

F / W abd (N) 183±66 197.8±83 

F / W ext  (N) 221±7 246.3±59 

Compliance 

• The 6 month compliance of wearing any type of orthosis for 6 months was 66%.  

 

 

Compliance – Why it is so important? 

• Spinomed 90% 

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

*why it is extremely important?  

 Not only the evidence that the products are beneficial; 

 we need to convince insurance companies, policy makers, government etc. that these 

 products work and succeed a higher compliance rate in patients vs. drugs etc. 

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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Dionyssiotis Y, Lyritis GP et al. Is urinary incontinence associated with fracture risk in early postmenopausal community dwelling 
women? Osteoporosis international vol.17 suppl. 1 2006 
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Interviews by phone 
4 year follow up compliance 

• From the patient files (numerically data on file) 
another colleague (not familiar with the study) called 
randomly selected patients i.e. pts 1, 3, 5, 7 etc. of 
subgroups Spinomed, Osteomed, Spine-X. 

• Spinomed compliance mean of 60% (pts comments: …I 
wear it 1 hour/day especially in winter time, I feel less 
pain). 

• Osteomed compliance 0 % ( …it was a failure given me 
such an orthosis, toilet problems). 

• Spine-X compliance 10 % (…I have wear it in the first 
year, especially in winter, haven’t see much according 
to pain or I do not wear it at all). 

Explanations 
for this result 

• Wrong selection of orthosis in the patients? 

    i.e. pts included in Osteomed group should belonged to 
other groups? …this is actually a prescription problem 
meaning that physicians do not know which orthosis to 
prescribe in which patients (we believe this is not 
totally true because all pts have been referred to us 
from very experienced physicians, but it could be an 
answer) 

• The problem remains: are medical doctors aware of the 
advantages of using an orthosis and if so are they 
trained to choose the right one for their patients? 

Limitations 

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

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

• Small number of the participants. 

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

 

Conclusions 
 

 The mobility of the patients is not restricted 
resulting in increased strength of extensor and 
abdominal muscles vs. immobilization / 
deconditioning because of pain 

 

 Pain was significantly reduced in a short time 
period 

 

Once someone wears it, they frequently don't 
want to give it up-that's almost unheard of in brace 
wear (high compliance). 
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Conclusions (cont’d) 

 Since 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, Spinomed is a 
tool to strengthen alternatively the abdominals 
dynamically & safely during this period. 

A valuable instrument to help all requested 
rehabilitation programs like, for instance, spine 
muscles’ strengthening and postural correct 
behaviour. 
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