
Introduction

Osteoporosis is characterized by bone loss with con-
sequent structural failure leading to bone fragility and
fracture. Although the majority of osteoporotic pa-
tients suffer from back pain and physical disability,
there is no clear evidence relating back pain to low
bone mineral density (BMD) [23]. The most apparent
reason for back pain in osteoporotic patients is ver-
tebral deformities resulting from fractures [12, 28].
However, in this age group, other reasons may con-
tribute to back pain such as concomitant degenerative

disorders of the spine, and other non-specific factors
[14].

The goal of treatment in osteoporosis is to prevent
bone loss and fractures and to minimize pain and
physical disability. A number of medications are avail-
able that prevent bone loss or enhance bone mass and
strength. Among the antiresorptive agents currently used
are estrogens, selective estrogen receptor modulators,
calcitonin and bisphosphonates. It is generally accepted
that calcitonin is an effective treatment not only in pre-
serving or increasing bone mass but also in reducing
fracture risk [4, 6]. Apart from its antiresorptive action
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Abstract The aim of this study was
to investigate the effect of nasal cal-
citonin on chronic back pain and
disability attributed to osteoporosis.
The study design involved three
groups of osteoporotic postmeno-
pausal women suffering from
chronic back pain. Group I con-
sisted of 40 women with vertebral
fractures, group II of 30 women with
degenerative disorders and group III
of 40 patients with non specific
chronic back pain and without
abnormality on plain X-rays. Pain
intensity was measured using a
numerical rating scale (NRS) and
disability due to back pain was
measured using the Oswestry dis-
ability questionnaire. The patients
were randomly assigned to receive,
for three months, either 200 IU
intranasal salmon calcitonin and
1,000 mg of oral calcium daily

(groups IA, IIA, IIIA) or 1,000 mg
of oral calcium daily (groups IB,
IIB, IIIB). Repeated measures
ANOVA showed that there were no
significant time, group or interaction
effects for pain intensity and dis-
ability in any of the groups studied.
Mean Oswestry and NRS scores
were reduced during the follow-up
period in the groups IA, IIIA, but
the differences between the two time
points were not statistically signifi-
cant. Intranasal calcitonin has no
effect on chronic back pain intensity
and functional capacity of osteopo-
rotic women regardless of the pres-
ence of fractures, degenerative
disorders or chronic back pain of
non-specific etiology.
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on bone, some claim that it has also an analgesic effect in
patients with osteoporotic vertebral fractures [16, 24].
This analgesic property of calcitonin does not appear to
be bone-specific, since it has been shown in patients
suffering from pain of extraskeletal etiology such as
migraine [11], phantom limb pain syndrome [13] and
reflex sympathetic dystrophy [1]. However, the effect of
calcitonin on chronic back pain and physical disability of
patients suffering from BMD, with or without fractures,
has not been studied.

The aim of this study was to investigate the effect of
nasal calcitonin on chronic back pain and disability, in
osteoporotic postmenopausal women.

Fig. 1 Lateral X-ray of a patient with osteoporotic structural
changes and low-back pain

Fig. 2 Lateral X-ray of a patient with osteoporosis without
fractures, but with concomitant radiographic evidence of disc
degeneration and osteophytes
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Patients and methods

This study involved three groups of postmenopausal
women. Group I consisted of osteoporotic patients with
one or more vertebral fractures without radiological

evidence of degenerative disorders (Fig. 1). Group II
consisted of osteoporotic patients with degenerative dis-
orders at the lumbar spine, such as degenerative
spondylosis and spondylolisthesis, (Fig. 2). Group III
consisted of osteoporotic patients without radiographic
evidence of vertebral deformities, degenerative disorders
or other demonstrable condition, by means of plain
radiographic imaging, causing chronic back pain (Fig. 3).
All the patients were suffering from chronic back pain of
at least 3 months duration.

Bone mineral density (BMD), was measured at the
lumbar spine and femoral neck (Hologic QDR-1,000
plus Waltham, MA, USA). The coefficient of variation
was 0.8% for anteroposterior spine measurements and
1.3% for femoral neck [5]. Women were considered as
‘‘having osteoporosis’’ if their BMD value was 2.5 stan-
dard deviations (SD) below the normal mean for young
age, according to the WHO definition [30]. Anteropos-
terior and lateral plain radiographs of the lumbar spine
and lateral radiographs of the thoracic spine were ob-
tained at a standardized tube to film distance. The
presence and the type of vertebral fractures were assessed
morphometrically. Anterior (A), middle (M), posterior
(P) heights of the vertebral body and posterior height of
the nearest adjacent normal vertebra (PC) were calcu-
lated from T4 to L4. Vertebral fractures were defined if
the ratio of heights of A/P, M/P, P/PC, were 3 SD below
the normal mean, according to McCloskey method [21].
The presence of degenerative changes were evaluated
radiologically. Degenerative spondylosis was considered
if there were narrowing of the intervertebral space, sub-
chondral sclerosis of the adjacent vertebral body and
osteophyte formation [33]. Spondylolisthesis was defined
as the greater than 3 mm forward displacement of one
vertebra, in relation to the vertebra below [31].

Pain intensity was measured using an 11-point
numerical rating scale (NRS) [32]. The scale rates ranged
between 0, representing ‘‘no pain’’ and 10 representing
‘‘the most severe pain’’. Functional status of the patients
was measured using the Oswestry disability question-
naire [3, 27].

All patients had a detailed medical history and a
complete physical examination. They also had labora-
tory tests including complete blood cell count (WBC),
erythrocyte sedimentation rate (ESR), C reactive protein
(CRP), liver enzymes, plasma concentrations of calcium,
phosphate creatinine and bone-specific alkaline phos-
phatase. Patients with renal failure, liver disease,
hyperparathyroidism, intestinal maladsorption and
malignant disease were excluded from the study. None
of the patients included in the present study was under
treatment or had a history of long-term therapies of anti
inflammatory drugs (NSAID), glucocorticoids, myore-
laxants, and antidepressant drugs. Patients with radio-
logical evidence of coexistence vertebral fractures and
degenerative disorders at the lumbar spine were also

Fig. 3 Radiographic imaging (lateral view) of an osteoporotic
patient with non-specific low-back pain
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excluded from the study. The majority of the patients
had previously received treatment for osteoporosis;
however, the washout period was at least 3 months.

To study the effect of calcitonin on chronic back pain
and disability, a randomised study was performed.
Block (or restricted) randomisation was used to keep the
number of patients in the different groups closely bal-
anced. The patients of each group were randomly as-
signed in 1:1 ratio to receive either 200 IU intranasal
salmon calcitonin and 1,000 mg oral calcium daily
(groups IA, IIA, IIIA), or 1,000 mg oral calcium daily
(groups IB, IIB, IIIB), for 3 months. Patients completed
the Oswestry questionnaire and reported the pain
intensity reference, at the initial visit to our department,
prior to the treatment, and 3 months later. During the
treatment no analgesic or anti inflammatory drugs were
allowed for more than 4 days. Compliance of the pa-
tients was evaluated once a month after a phone contact.
All participating patients gave an informed consent at
the beginning of the study. The protocol was accepted
by the ethics committee of the university hospital.

Summary descriptive statistics are given as mean ±
standard deviation. Repeated measures ANOVA with
time as the within factor at two levels (baseline and
3 months), treatment at two levels (calcitonin and pla-
cebo) and type at three levels (vertebral fractures,
degenerative disorders, and non-specific back pain) was
used to assess changes over time between the groups and
types. The interaction effects between factors was also
assessed. In case of significant findings post-hoc Bon-
ferroni adjusted tests were used to pinpoint differences.

Results

Two patients, one from the group IIB and another from
the group IIIB, discontinued the calcium treatment
after 2 months due to enteric disturbance. Both patients
completed the Oswestry questionnaire, reported the
pain intensity reference and data were included in our
results. There have been no cases on anti-inflamman-
tory or analgesic treatment in the days immediately
preceding physical disability and pain intensity

assessments. Table 1 shows the characteristics of the
study population at baseline. No statistically significant
differences in age, weight, height, body mass index
(BMI) or BMD at the lumbar spine and femoral neck
were detected between groups IA and IB, IIA and IIB,
IIIA and IIIB.

Table 2 shows the effect of calcitonin plus calcium
and calcium alone in disability at the beginning and at
the end of the 3 months treatment. Repeated measures
ANOVA showed that there were no significant time,
group, or interactive effects for Oswestry and NRS
scores. Mean Oswestry and NRS scores were reduced
during the follow-up period in the groups IA and IIIA,
but the differences between the two time points were not
statistically significant. On the contrary, a non-signifi-
cant increase in Oswestry disability score was observed
after the 3 months treatment with calcitonin in patients
with degenerative disorders (group IIA). Moreover,
there was no remarkable effect of calcitonin plus calcium
or calcium alone in any of the activities described by the
Oswestry questionnaire (sitting, sleeping, walking, lift-
ing, standing, travelling, lifting social life). Figure 4 and
5 show no statistically significant differences of NRS
scores between the groups of calcium alone and calci-
tonin plus calcium at two time points. In the above
figures there is evidence of a high degree of overlap be-
tween baseline and 3 months box plots, indicating ab-
sence of time and group effects.

Discussion

Several studies have focused on the analgesic effect of
calcitonin in osteoporotic patients with vertebral frac-
tures [25, 16]. However, there are no data regarding the
analgesic effect of intranasal calcitonin on chronic back
pain and disability in women with osteoporosis, without
vertebral fractures.

The mechanisms of the analgesic effect of calcitonin is
not yet fully understood. Experimental studies have
shown that calcitonin may inhibit prostaglandins syn-
thesis or interfere with the calcium flux between neural
tissue and cerebrospinal fluid [2].

Table 1 Baseline characteristics of the study groups

Treatment n Age (years) BMD(LI-L4) (g/cm2) (Femoral neck) (g/cm2) BMI (kg/m2)

Calcitonin + calcium
Group IA 20 65±6.1 0.700±0.07 0.606±0.06 28.7±4.8
Group IIA 15 62.6±6.4 0.740±0.03 0.663±0.07 30.6±5.3
Group IIA 20 60.8±4.6 0.727±0.07 0.739±0.10 27.2±4.3

Calcium alone
Group IB 20 66.1±5.1 0.677±0.13 0.608±0.06 29.1±3.1
Group IIB 15 62.8±4.1 0.751±0.06 0.658±0.07 32.2±6.7
Group IIB 20 61.9±5.7 0.731±0.07 0.731±0.07 28.9±3.7

BMD bone mineral density, BMI body mass index
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Experimental and preclinical studies have supported
the theory that calcitonin may have a direct action on
specific receptors in the central nervous system [9, 29].
Calcitonin receptors are located in areas of brain
responsible for pain transmission and modulation such
as mesencephalon and periaqueductal gray matter [7].
Moreover rising of H-endorphines plasma levels has been
observed in patients given salmon calcitonin [22]. Beta-
endorphins belong to the family of endogenous opioids
and are produced by the pituitary gland [15]. The anal-
gesic role of circulating B-endorphines is however
uncertain [8]. Experimental studies in animals suggest
that calcitonin binding sites exist in the pituitary gland
[20] and might interfere with its secretory function.

The treatment of osteoporotic women with back pain
is usually focused on prevention of bone loss, fractures

rates, and reduction of back pain and disability.
Pamidronate may have an analgesic effect on chronic
back pain in the presence of vertebral osteoporotic
fractures [10]. However, intravenous pamidronate has
not been widely used in clinical practice and its effect on
bone density and fractures risk has not been sufficiently
studied.

Nasal administration of calcitonin is effective in pre-
venting bone mass loss and decreasing the incidence of
vertebral fractures [4]. Additional clinical evidences
suggest that calcitonin may have analgesic properties in
acute and chronic back pain due to osteoporotic verte-
bral fractures. Intranasal salmon calcitonin was shown to
be equally effective as its intramuscular or rectal
administration in decreasing acute pain and improving
functional capacity in postmenopausal women with

Table 2 Effects of treatment on Oswestry score

Group Type Time Mean Std.Error 95% Confidence Interval

Lower bound Upper bound

Calcitonin and Calcium IA Baseline 37 3.7 29.7 44.2
3 Months 35.1 3.6 28 42.1

IIA Baseline 32.7 4.2 24.5 41.2
3 Months 35.4 4.1 27.2 43.5

IIIA Baseline 36 3.7 29.4 43.9
3 Months 31.4 3.6 22.2 36.3

Calcium alone IB Baseline 31.5 3.7 24.2 38.7
3 Months 31.9 3.6 24.9 39

IIB Baseline 29.9 4.2 21.5 38.2
3Months 32.3 4.1 24.1 40.5

IIIB Baseline 29 3.7 21.8 36.3
3 Months 32.1 3.6 25 39.1

Fig. 4 Illustrate that calcium
alone has no effect on chronic
back pain. Circles indicate val-
ues that are potentially outlin-
ers (more than 1.51QR from the
quartiles), while asterisks mark
values that are extreme (more
than 31QR’s from the quartiles)

360



recent vertebral fractures [16, 17, 26]. In a randomized
study of recent vertebral fractures, calcitonin shows a
marked decrease in pain intensity accompanied by early
mobilization and gradual improvement of functional
status [18]. Furthermore, it has been claimed that calci-
tonin is equally effective in chronic back pain due to
osteoporotic vertebral fractures. Peichl et al. examined
the effect of 200 IU intranasal salmon calcitonin on bone
density, fracture rate and chronic pain in a group of 24
postmenopausal women with established osteoporosis
[24]. The authors intranasally administered the calcitonin
for 12 months and measured the pain intensity at base-
line and at the end of the treatment using a Visual
Analogue Scale. They found a 42% pain reduction in the
calcitonin group, and 23% in the control group
(P<0.05). This finding was reflected by early restoration
of sitting, walking and standing in the calcitonin group.
The data from our study contradicts this observation.
We examined the effect of 3 months treatment with
intranasal salmon calcitonin plus calcium on chronic
back pain and daily activities in osteoporotic postmen-
opausal women. We did not find that calcitonin com-
bined with calcium had any beneficial effect on chronic
back pain in osteoporotic women with concomitant

degenerative disorders or non-specific back pain. Simi-
larly, we did not find any statistical difference in chronic
back pain intensity or disability score in osteoporotic
patients with vertebral fractures. This finding could be
attributable to the short course of administration of
calcitonin in this study being 3 months compared to
12 months in the study by Peichl et al. However, the
beneficial effect of administration of calcitonin in pa-
tients with acute pain previously reported by several
authors could be related to the different pathophysio-
logical mechanisms governing the two entities of acute
and chronic low back pain (19). Further studies are
indicated to investigate the role of calcitonin in patients
with chronic back pain.

Conclusions

Intranasal calcitonin does not appear to have any ben-
eficial effect on chronic back pain and functional
capacity in women with osteoporosis regardless of the
presence of fractures, degenerative disorders or chronic
back pain of non-specific origin.

Fig. 5 Demonstrate that the
combination of calcitonin and
calcium had no convincing evi-
dence that can improve chronic
back pain in osteoporotic
patients

361



References

1. Appelboom T (2002) Calcitonin in re-
flex sympathetic dystrophy syndrome
and other painful conditions. Bone
30(Suppl 5):84S–86S

2. Azria M (2002) Possible mechanisms of
the analgesic action of calcitonin. Bone
30(5 Suppl 1):80S–83S

3. Boscainos PJ, Sapkas G, Stilianessi E
et al (2003) Greek versions of the Osw-
estry and Roland-Morris Disability
Questionnaires. Clin Orthop 411:40–53

4. Chesnut CH, Silverman S, Andriano K
et al (2000) A randomized trial of nasal
spray salmon calcitonin in postmeno-
pausal women with established osteo-
porosis. Am J Med 109:267–276

5. Damilakis J, Perisinakis K, Kontakis G
et al (1999) Effect of lifetime occupa-
tional physical activity on indices of
bone mineral status in healthy post-
menopausal women. Calcif Tissue Int
64:112–116

6. Ellerington MC, Hillard TC, Whitcroft
SI et al (1996) Intranasal salmon calci-
tonin for the prevention and treatment
of postmenopausal osteoporosis. Calcif
Tissue Int 59:6–11

7. Fabbri A, Fraioli F, Pert CB (1985)
Calcitonin receptors in the rat mesen-
cephalon mediate its analgesic actions:
autoradiographic and behavioural
analyses. Brain Res 343:205–215

8. Fields HL, Heinricher MM, Mason P
(1991) Neurotransmitters in nociceptive
modulatory circuits. Annu Rev Neuro-
sci 14:219–245

9. Fraioli F, Fabbri A, Gnessi L et al
(1982) Subarachnoid injection of sal-
mon calcitonin induces analgesia in
man. Eur J Pharmacol 78:381–382

10. Gangji V, Appelboom T (1999) Anal-
gesic effect of intravenous pamidronate
on chronic back pain due to osteopo-
rotic vertebral fractures. Clin Rheuma-
tol 18:266

11. Gennari C, Chierichetti MS, Gonnelli S
et al (1986) Migraine prophylaxis with
salmon calcitonin: a cross-over double-
blind, placebo-controlled study. Head-
ache 26:13–16

12. Ismail AA, Cooper C, Felsenberg D
et al (1999) Number and type of verte-
bral deformities: epidemiological char-
acteristics and relation to back pain and
height loss. Osteoporos Int 9:206–213

13. Jaeger H, Maier C (1992) Calcitonin in
phantom limb pain: a double-blind
study. Pain 48:21–27

14. Kann P, Schulz G, Schehler B et al
(1993) Backache and osteoporosis in
perimenopausal women Med Klin
88:9–15

15. Lundblad JR, Roberts JL (1988) Reg-
ulation of proopiomelanocortin gene
expression in pituitary. Endocr Rev
9:135–158

16. Lyritis GP, Tsakalakos N, Magiasis B
et al (1991) Analgesic effect of salmon
calcitonin in osteoporotic vertebral
fractures: a double- blind placebo-con-
trolled clinical study. Calcif Tissue Int
49:369–372

17. Lyritis GP, Ioannidis GV, Karachalios
T et al (1999) Analgesic effect of salmon
calcitonin suppositories in patients with
acute pain due to recent osteoporotic
vertebral crush fractures: aprospective
double-blind, randomized, placebo-
controlled clinical study. Clin J Pain
15:284–289

18. Lyritis GP, Paspati I, Karachalios T
et al (1997) Pain relief from nasal sal-
mon calcitonin in osteoporotic vertebral
crush fractures. A double-blind, place-
bocontrolled clinical study. Acta Ort-
hop Scand Suppl 275:112–114

19. Markenson JA (1996) Mechanisms of
chronic pain. Am J Med 101(Suppl
1A):6S–18S

20. Maurer R, Marbach P, Mousson R
(1983) Salmon calcitonin binding sites
in rat pituitary. Brain Res 261:346–348

21. McCloskey EV, Spector TD, Eyres KS
et al (1993) The assessment of vertebral
deformity: a method for use in popula-
tion studies and clinical trials. Osteo-
poros Int 3:138–147

22. Mystakidou K, Befon S, Hondros K
et al (1999) Continuous subcutaneous
administration of high-dose salmon
calcitonin in bone metastasis: pain
control and beta-endorphin plasma
levels. J Pain Symptom Manage 18:323–
330

23. Nicholson PH, Haddaway MJ, Davie
MW et al (1993) Vertebral deformity,
bone mineral density, back pain and
height loss in unscreened women over
50 years. Osteoporos Int 3:300–307

24. Peichl P, Rintelen B, Kumpan W et al
(1999) Increase of axial and appendic-
ular trabecular and cortical bone den-
sity in established osteoporosis with
intermittent nasal salmon calcitonin
therapy. Gynecol Endocrinol 13:7–14

25. Pontiroli AE, Pajetta E, Scaglia L et al
(1994) Analgesic effect of intranasal and
tramuscular salmon calcitonin in post-
menopausal osteoporosis. A double
blind, double-placebo study. Aging
6:459–463

26. Pun KK, Chan LW (1989) Analgesic
effect of intranasal salmon calcitonin in
the treatment of osteoporotic vertebral
fractures. Clin Ther 11:205–209

27. Roland M, Fairbank J (2000) The Ro-
land-Morris disability questionnaire
and the Oswestry disability question-
naire. Spine 25:3115–3124

28. Ross PD (1997) Clinical consequences
of vertebral fractures. Am J Med
103(2A):30S–42S

29. Rizzo A, Goltzman D (1981) Calcitonin
receptors in the central nervous system
of the rat. Endocrinology
108:1672–1677

30. The WHO study group (1994) Assess-
ment of fracture risk and its application
to screening for postmenopausal osteo-
porosis. Technical report series 843.
Geneva

31. Vogt MT, Rubin D, San Valentin R
et al (1999) Degenerative lumbar lis-
thesis and bone mineral density in el-
derly women The study of osteoporotic
fractures. Spine 24:2536–2541

32. Von Korff M, Jensen MP, Karoly P
(2000) Assessing global pain severity by
self-report in clinical and health services
research. Spine 25:3140–3151

33. Zdeblick TA (1995) The treatment of
degenerative lumbar disorders. A criti-
cal review of the literature. Spine
20(24Suppl):126S–137S

362


	Sec1
	Fig1
	Fig2
	Sec2
	Fig3
	Sec3
	Sec4
	Tab1
	Tab2
	Fig4
	Sec5
	Fig5
	Bib
	CR1
	CR2
	CR3
	CR4
	CR5
	CR6
	CR7
	CR8
	CR9
	CR10
	CR11
	CR12
	CR13
	CR14
	CR15
	CR16
	CR17
	CR18
	CR19
	CR20
	CR21
	CR22
	CR23
	CR24
	CR25
	CR26
	CR27
	CR28
	CR29
	CR30
	CR31
	CR32
	CR33

