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ABSTRACT
Objectives: To evaluate the effect of nasal calcitonin spray in union of the intertrochanteric
fractures of elderly e female patients.
Methodology: Fifty female patients aged above 60 years (mean age = 73.9 years) old with
Intertrochanteric fracture were operated from Sept 2005 to August 2006 by dynamic hip screw.
In a randomized controlled trial, patients were divided into two groups A and B. Each group had
25 patients. After hospitalization 200 IU of salmon calcitonin as a single dose nasal spray was
administered to patients of group A, daily for 3 months and a placebo spray was used in
patients of group B. serum level of alkaline phosphatase and time of appearance of a bone
callus in a plain radiograph were compared in the two groups twice weekly for 8 weeks.
Results: About 72% of patients in group A showed signs of union as the appearing of bone callus
in radiograph in the 3rd week, compared to 40% in group B. Twenty   of patients in group A (80
%) and 20% of the group B had an increase in serum alkaline phosphatase from the 15th day
after injury (P<0.005). Meanwhile alkaline phosphatase levels in group A was 185 IU on 15 the
day compared to 140 IU on group B. and values were 443 IU and 210 IU on 90th day respectively.
As regards the time of appearance of the union signs in a plain bone radiograph, 72% of patients
in group A have shown signs of appearance of a bone callus in the 3rd week after surgery, while
the rate has been 40 % in group B.
Conclusion: Using nasal spray of calcitonin in old females with intertrochanteric fracture is
effective for earlier and increased rate of bone union.
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INTRODUCTION

Hip fracture is common in elderly people. The
existence of osteoporosis in patients with inter-
trochanteric fracture had more effects particu-
larly on the outcome of treatment after internal
fixation because there is a direct relationship
between the rate of osteoporosis and quality of
fixation. Therefore the bone content will affect
the outcome of treatment.
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Singh et al considered his criteria in diagno-
sis of type and the rate of osteoporosis based
on the bone trabeculae mass that is seen in ra-
diography of the proximal femur.1 the increased
rate of osteoporosis will increase the risk of bone
fracture, the 90% of, intertrochanteric fracture
are just due to falling down.2

Complications of intertrochanteric fractures
include failure of device nonunion, malunion,
femoral head osteonecrosis, thromboembolic
events and mortality. It is well proven that the
bone content is directly associated with the risk
of fracture in the hip region. Reduction of
strength and the rate of bone content increase
the risk of fracture in aging people.3

Therefore a general accepted approach to
prevent the appearance of hip fractures and its
post-complications is to reduce the rate and the

speed of bone content loss using substances like
progesterone, calcium, Vitamin D and its
metabolites, and calcitonin.4 calcitonin is a pep-
tide composed of 32 amino acids which binds
to osteclasts and inhibits bone resorption.5-6

Postmenopausal female patients are especially
at risk of bone fracture.

We evaluated the efficacy of intra nasally
administered calcitonin on speed of bone
healing in elderly female patients.

METHODOLOGY

All the patients with intertrochanteric fracture
of the hip aged 60 to 80, (mean 73.9 years) who
were referred to our hospital from 30.9.2005
through 30.9.2006 treated by D.H.S fixation,
entered the study.

Fig-1: Radiography of a patient before treatment.
Fig-2: After treatment.

Fig-3 & 4: Radiography showing callus formation (4 weeks after surgery)
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The inclusion criteria were as follows:
1. Lack of localized or systemic metabolic

disorder. Not taking drugs that affect bone
metabolism.

2. Having minimal daily activity
3. Not taking  alcohol, narcotics or smoking
4. No known malignancy,  liver  or gastrointes-

tinal diseases
5. No obstructive biliary disorder

This is a randomized clinical controlled study.
Fifty consecutive patients were divided into two
groups A and B, each group included 25
patients. patients were randomly chosen
according to odd or even file number. After hos-
pitalization 200 IU of salmon calcitonin daily
as a single dose by nasal spray, was used in pa-
tients of group A and continued for three
month. Patients of group B used an ineffective
spray (distilled water) in the same way. The
obtained outcomes of each patient were re-
corded and completed as a check list and a sta-
tistical analysis was done.
1. The alkaline phosphatase level in the serum

in both groups of patients was measured in
the 1st, 15th, and 90th days.

2. The mean time of observing the bone radio-
logic union signs as the onset of appearance
of the bone callus was recorded in two

groups between the 1st to the 8th weeks af-
ter surgery based on the simple hip radiog-
raphy taken every two weeks. T- Test was
used to compare the alkaline phosphatase
activities in case group (A) and control group
(B). Patients were informed of the plan of
treatment and a written consent was taken
from them.

The ethical review committees of the hospital
approved the study procedures. No conflict of
interest needs to be declared in respect of this
study. The authors did not receive grants or
funding in support of their study. The study was
approved by Ethics committee of our
university.

RESULTS

The average values of alkaline phosphatase
before and after treatment are shown in.
Table-I. In patients of group (A) treated with
calcitonin, higher activity of Serum alkaline
Phosphates was noted on 15th and 90th day
after injury (p*<0.005).

Findings in Table-I reveal the mean measured
quantities for alkaline phosphatase in the 1st,
15th and the 90th days after injury. According
to the observed changes in alkaline phosphatase
in both case and control groups on the 90th day
of treatment 20 (80%) of patients in group A
showed an increase in alkaline phosphatase
since 15th day after injury compared to only 5
(20%) in control group.

As shown in Table-II, 72% of patients in group
A have shown signs of union as the appearing
of bone callus in a plain hip radiograph in the
3rd week, while the rate has been 40% in group
B following same period. Average  time of ap-
pearing bone callus in a simple hip radiogra-
phy in patients of groups A and  B had been
equal to 3.12 and 3.72 weeks respectively <0.001

Table-I: The average changes in serum alkaline
Phosphatase before and after treatment

with calcitonin.
Alkaline. Phosphates Group A Group B
       IU/ Liter Treatment Control

(mean ±SD) (mean ±SD)
Before treatment 95 (±19) 101 (± 21)
15 Days 185  ( ±45) 140  ( ±51)
  after treatment
90 Days 443  (± 89) 210  (± 78)
  after treatment

Table-II: Appearance of callus formation in both groups.
Week No. of patients in Group A (%) No. of patients in Group B (%)

Group A Group B
Second 2 8% - 0%
Third 18 72% 10 40%
Fourth 5 20% 12 48%
Fifth  - - 3 12%
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Sample radiographs of patients in control group B: A 75
years old patient with intertrochanteric fracture of
left hip, (Fig-5-6 Type II who was hospitalized on
and underwent D.H.S surgery. There was no sign of
union in the fracture area after second follow up on
(4 weeks after surgery).

There was a significant difference between
these two groups. Signs of union have been seen
earlier in the radiography of patients in group
A compared with group B .Rehabilitation pro-
gram and weight bearing for both groups was
similar.

DISCUSSION

Hip fracture is a common debilitating pathol-
ogy in old people. Intertrochanteric fractures
included 30% of all admitted patients in US and

250,000 hip fractures occur annually, and it is
estimated that the rate would be increased to
two times by the year 2050.7 Intertrochanteric
fracture occurs more frequently in female popu-
lation (63/100,000 compared to 34/100,000 in
male).8

This fracture has a major impact on general
health, with morbidity and mortality rate of 7%
to 27% within 3 months.9 Epidemiologic
studies have shown that intertrochanteric frac-
tures has increased  due to the improved life
expectancy.2

In order to decrease the complications and
morbidity, calcitonin may be effective.
Ellerington MC. et al reported a nasal calcito-
nin at a dosage of 200 units per day appears to
increase bone mass in the spine and decrease
spinal fractures by 37 %.10

Lyritis G concluded that the calcitonin can
stimulate end ossification during fracture heal-
ing, causing an increase in callus maturation.11

Alkaline phosphatase increases in several dis-
ease entities including Paget disease of bone,
osteoblastic metastatic carcinoma of bone and
in liver diseases.12 We excluded patients with
liver disease or bone malignancy from study.
Alkaline phosphatase rose significantly more in
calcitonin group p<0.005.

There are numerous experimental studies in
the literature investigating the action of calcito-
nin on fracture healing.13 In a study  carried out

Fig-7: Four weeks after surgery,
no callus formation is seen

Fig-5: Radiography before treatment.

Fig-6: Post operative radiography.



by T. Karachalioss et al. on 50 patients similar
results were achieved.14

     Our data show that 72% of patients in group
A had signs of union on the 3rd week after sur-
gery, whereas the rate was 40% in control group
p<0.001. Mean time of appearance of the bone
callus in case group was 3.12 weeks. While the
rate was 3.72 weeks in control group. We se-
lected female gender because this fracture is a
more frequent post menopausal osteoporotic
problem in our population.

Limitations of the Study: We could not control
plain X-ray with CT scans due to economic rea-
sons. a larger sample would have been more
conclusive. In a similar study performed by
Hausko TM et al on 260 patients with mean age
of 65  years with hip fracture, 84% of patients in
case group showed signs of union in a plain
radiography during 3 month, while the signs
of fractures union was seen in 63% of patients
in control group.15

CONCLUSIONS

Results of this study using nasal spray of
calcitonin as an adjuvant in elderly intertrochan-
teric fractures can increase serum alkaline phos-
phatase and induce earlier fracture union.
Calcitonin has a high safety index, we recom-
mend it in elderly patients with intertrochant-
eric fracture in addition to routine internal
fixation. However more studies are probably
required for routine use in all ages. Sample
radiographies of patients in case group A: A 65
year old woman with intertrochanteric fracture
of left hip, (Fig-1-4). The signs of union as the
appearance of bone callus were seen in the ra-
diography at 4 weeks after surgery.
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