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What is Pain?
• "An unpleasant sensory and emotional experience 

associated with actual or potential tissue damage or 
described in terms of such damage"

(International Association for the Study of Pain, 1979)

• As a complex phenomenon derived from sensory 
stimuli

• Interpreted by the individual, there are no biological 
markers for pain

• Evidenced by self-reporting 

"Pain Management“ Connie Steigmeyer RN, MSN
Health Care Excel Medicare Quality Improvement Organization



Why Focus on Pain?

• Symptom most expected and most feared by patients

• Unrelieved pain can have enormous physiological and 
psychological effects on the resident and caregivers

• Negatively affects quality of life by impairing daily 
functions, social relationships, sleep, and self worth

"Pain Management“ Connie Steigmeyer RN, MSN
Health Care Excel Medicare Quality Improvement Organization



L’angelo del Dolore
W.W. Story 1894 Cimitero Acattolico di Roma



Osteoporosis: Vertebral Fractures 

Vertebral fractures are the most
common type of fracture occuring in 
patients with osteoporosis.

With fracture of the spine, pain results
from collapse of the vertebrae and is
typically acute, although chronic pain
can also occur (possibly due to
changes in the architecture of the
vertebrae and supporting structures,
such as muscle and ligaments).

Nevitt MC et al,Ann Intern Med 1998; 1\28: 793-800

Krane SM et al, Metabolic Bone Disease 1998: 2247-59



Classificazione del Dolore 
in base alla durata

"Pain Management“ Connie Steigmeyer RN, MSN
Health Care Excel Medicare Quality Improvement Organization



Clinical of Vertebral Fracture

Kyphosis 
Height loss

Back pain

Decreased pulmonary 
function and 
gastroesophageal 
reflux

Altered posture

Social isolation, loss of self-esteem  
and depression



Genant HK, Arthritis Rheum 2000; 43 (9, Supplement):S383

Incidence of Back Pain Related 
to Vertebral Fracture Grade
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Fracture Prevention Trial
Incidence of Severe Back Pain  is related to

Vertebral Fracture Grade
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Fracture Prevention Trial

Incidence of Severe Back Pain  is related to

Vertebral Fracture Grade
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Of the patients who experienced no new vertebral fractures during the fracture prevention trial, 3.6% reported severe back pain (44 of 1221); of the patients who experienced mild new vertebral fractures, 4% reported severe back pain (2 of 50); of the patients who experienced moderate new vertebral fractures, 10.5% reported severe back pain (4 of 38); of the patients who experienced severe new vertebral fractures, 17.7% reported severe back pain (3 of 17).  

The percentage of patients who reported severe back pain increased with the severity (mild, moderate, severe) of their fractures.  The number of patients who reported severe back pain and experienced moderate or severe new vertebral fractures was significantly different than patients who reported severe back pain and experienced no new vertebral fractures.



__________________

Data partially published in Genant HK, Mitlak B, Myers S, Wertz B, Wang O. Radiographic fracture grade is related to clinical disease severity. Results from the rhpth(1-34) fracture prevention study. Arthritis Rheum 2000;43(9, Supplement):S383











Componenti alla sensazione del dolore



EZIOLOGIA e MECCANISMI DEL DOLORE



A vicious downward spiral of physical, social and 
psychological consequences

Back 
pain

Decreased 
lung capacity

Impaired 
function

Loss of
appetiteSleeping

problems

Decreased
activity

More
bone loss

Increased
fracture risk

Increased 
lung problems, 
comorbidities

Increased
mortality

Spinal 
deformity



Trattamento del Dolore



Back Pain and Vertebral Fractures

• The etiology of  back pain is 
multifactorial and may represent 
muscular pain, instability of 
the spine, facet arthropathy or 
degenerative disc disease

• The severe pain associated with 
syntomatic vertebral fractures usually
persist for several weeks, before
gradually improving and alters quality
of life of osteoporotic patients

Francis RM et al Q J Med, 2004; 97: 63-74



Continuous

↑ RANKL
↓ OPG

↑ osteoclasts

↑ Bone Resorption

↑ Serum Ca++  

Once day

↓apoptosis
osteoblasts

lining

Bone cells

↑ cbfa1 
(pre-OB)

↑ number/activity osteoblasts

↑ Bone Formation 

↑ Bone mass/strength

PTH

Dobnig H and Turner RT Endocrinology 1995, Ma YL Endocrinology 2001 
Jilka J Clin Invest 1999, Hock J Musculoskel Neuron Interact 2001



Brommage, et al. JCEM 1999;84:3757-63; Hirano , et al. CTI 2000;66:456-60;  Jerome, et al. Bone 2001 28:150–9; 
Sato, et al. Osteoporos Int 2000;11:871-80; Sato, et al. JBMR2004; 9:623-29
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Teriparatide  induces  formation of new bone 

Remodeling osteon

Modeling osteon at 
quiescent surfaces-
New bone formation

Mixed remodeling-
modeling osteon
Prolonged formation on 
remodeling osteon

Ma, et al. J Bone Miner Res 2006;21:855-64 
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*P <0.001 vs. placebo
RR = rischio relativo vs. placebo

Fracture Prevention Trial: Effect of 
Teriparatide & risk of new vertebral fractures

Adapted from Neer et al. N Engl J Med 2001
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Basilica di San Pietro in Vincoli, Roma





Sayer AA J Nutr Health Aging   12: 427–432, 2008 

Tissues Interactions and cross-talks

Adipose Tissue
Skeletal Tissue
Muscle Tissue 



The aging muscle



The thoracic kyphosis 
is most pronunced at 
the mid-thoracic region 
so that loading in flexion 
is accentuated

Cooper C et al, Bone 1993; 14: S89-97

Clinical of Vertebral Fracture



Upper body
Weight (F1)

Vertebral body

Erector spinae
Muscle force (F2)

Bending Forward

Stress (Load per unit CSA)

Fracture Risk Index (FRI)
Loads

Structural Capacity
(vBMD x CSA)

FRI

1.0

0
Age

Fracture likely
If FRI ≥ 1

Duan Y et Al, Osteopor Int 2006; 17: 54-60

The Influence of a Load on Fracture Risk



Back Pain and Vertebral Fractures

Back pain associated
with vertebral fractures 
contribute to 
decreased quality of 
life. 

Silverman SL, Arthritis Rheum 2001; 44: 2611-9

The decrease in quality
of life increases with 
each subsequent
fracture, with a steep
drop after the second 
vertebral fracture.



10

8

6

4

2

0

0 fracture
1 fracture
2+ fractures

Wedge        Crush Biconcave Wedge        Crush       Biconcave

Ismail AA Osteoporos Int 1999; 9: 206-213

Men Women

Loss of height by type and number 
of vertebral deformities in men and women
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