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Abstract Background: Proximal femoral fractures due to osteoporosis have a huge impact on medical problems and health care 
system.1-2 Osteoporotic hip fractures carry high complication rate and high mortality. Objective: To assess the 
difference in rate of fracture union among post- operative intertrochanteric fracture patients with or without Teriparatide 
therapy. Methodology: This is a randomized controlled study conducted at Department of Orthopaedics, Navodaya 
medical college and research center, Raichur. Subjects in the age group of 50-80 years having intertrochanteric fracture 
were included. Patients divided into two groups. Group A patients received only calcium supplementation 
postoperatively. Group B patients were given teriparatide therapy along with calcium supplementation. Statistical 
analysis was performed by the SPSS program for Windows, version 17.0 (SPSS, Chicago, Illinois). Results: Average age 
of patients with intertrochanteric fractures was 76 years. Majority of patients in our study were females (30 out of total 40 
patients =75.0%) and rest 10 patients were male. In group A, 75% (15) of patients were females while in group B, 75% 
(15) of patients were females. In our prospective study, union time in majority of the patients of Group A (55%) was 12-
16 weeks while in majority of the patients of Group B (45%), it was less, i.e. 8-12 weeks. Conclusion: Study shows 
faster fracture healing statistically significant in the intertrochantric fracture patients treated with teriparatide therapy. 
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INTRODUCTION 
Proximal femoral fractures due to osteoporosis have a 
huge impact on medical problems and health care 
system.1-2 Osteoporotic hip fractures carry high 
complication rate and high mortality. Which adversely 
effects outcomes on geriatric populations3-6. Osteoporotic 
hip fractures in many patients leads to poor health related 
quality of life significant functional loss and higher 
mortality rate.7-9 So fast union is important for daily 
activity and reduction of complication. Usually surgery is 
indicated, but pain relief, early weight- bearing and an 
early return to daily activities is of critical importance to 

avoid complications in geriatric patients remains a 
challenge for orthopaedic surgeons.5-6 Fixation with an 
extramedullary or intramedullary device is the standard 
treatment for such fractures but stability of fixation 
depends on the quality of bone.10-11 Even after achieving 
good reduction and optimal positioning of the implant, 
failure rate in osteoporotic bone is higher than those in 
normal bone because of age-related decreases in bone 
regenerative capacity and poor bone stock.6,12 
Recombinant parathyroid hormone (Teriparatide) is the 
only anabolic medication that has proven  efficacy  in 
stimulating  bone  formation  in  addition  to  promoting 
growth factors production for fracture healing. Studies 
have shown that Teriparatide can play an important role 
in the treatment of these fractures.5,13-14 In some human 
trials; it appears to lessen the risk of nonunion and 
enhance fracture healing.15-19 So the present study was 
undertaken to assess and compare the effect of 
teriparatide on  fracture  healing  in osteoporotic 
intertrochanteric femur fractures. 
 
MATERIALS AND METHODS 
This is a randomized controlled study conducted at 
Department of Orthopaedics, Navodaya medical college 
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and research center, Raichur. We selected the eligible 
patients from orthopedic OPD of Navodaya Medical 
College and Hospital. For this study 40 patients were 
selected of intertrochanteric fracture presented to our 
hospital between December 2017 to November 2018 and 
followed up for minimum six months.  
Inclusion criteria  

 Subjects in the age group of 50-80 years having 
intertrochanteric fracture and willing to 
participate in study after written consent. 

Exclusion criteria 
 Patients who are having secondary osteoporosis  
 Known allergy to teriparatide, 
 Unfit for surgery due to the associated comorbid 

medical condition  
 Patients who are taking any antiresorptive drug 

like bisphosphonate prior to fracture.  
Patients divided into two groups by computer-generated 
number sequence and were contained in sequentially 
numbered opaque envelopes to ensure blinding. 
Two groups (A and B) were made each of twenty 
patients.  
Group A patients: received only calcium 
supplementation postoperatively 
Group B patients: were given teriparatide therapy along 
with calcium supplementation.  Teriparatide 
administrated by pen-type, subcutaneous injections 
delivery system. Patients were educated regarding 
Teriparatide administration method.  
Sample size calculation: 

The formula for calculated sample size is given below: 

퐧 =
퐳ퟏ − 훂

ퟐ ퟐ푷(ퟏ − 푷) + 퐳ퟏ − 훃 {퐏ퟏ(ퟏ − 퐏ퟏ) + 퐏ퟐ(ퟏ − 퐏ퟐ)}]ퟐ
(퐏ퟏ − 퐏ퟐ)ퟐ

 

Where P1 = Anticipated proportion of union rate with 
teriparatide therapy; 
P2 =Anticipated proportion of union rate without 
teriparatide therapy; 
On admission to hospital we have recorded history 
about mode of injury, associated injuries, previous 
medical and surgical history were documented for each 
patient. Clinical examination, neurovascular status and 
radiological assessment of the fractured limb was done. 
The injured extremity was kept in skin traction. Patients 
were investigated further depending on the general 
condition and co-morbity of the patient and routine pre- 
operative protocol was followed. Preoperatively, all 
patients had radiographic examinations including 
antero-posterior (AP) view of pelvis and AP and lateral 
views of the affected hip. They were explained 
regarding the illness and post operative complications 
and informed consent for surgery was taken.  Fractures 
were classified according to AO classification for 

proximal femoral fractures. In our study we used 
proximal femoral nail (PFN) as intramedullary implant 
as it is the standard treatment for fixation of 
intertrochanteric fractures in our institute. Other 
treatment modalities of treatment (extramedullary 
devices) like dynamic hip screw were not included to 
minimize the implant related confounding factors. 
Patients were operated following the surgical principles 
including fracture reduction and Tip apex distance 
(TAD).  Group A patients received calcium carbonate 
salt 500 mg per day supplementation postoperatively 
and Group B patients were advised to take teriparatide 
daily subcutaneous injections of 20 micro gram for 6 
months starting from 2nd post op day along with 
calcium supplementation.  
Follow up: Patients were reviewed in OPD at 15 days 
of surgery for stitch removal and clinical assessment, at 
4 weeks and then at one month interval till 6 months. 
During the follow up radiographic examinations done 
including anteroposterior (AP) view of pelvis, AP and 
lateral views of the affected hip at 4 weeks and then at 
every follow up visit until fracture united. Assessment 
of functional status done by Parker and Palmer hip 
mobility scoring at 6 months post operative and 
assessment and analysis of any complications observed. 
Fracture union was defined as recanalization of the 
trabeculae or visible bridging callus on both radiograph 
views; delayed union is defined as no signs of fracture 
healing for 24 weeks; and nonunion is defined as the 
absence of bone union 36 weeks postoperatively11.The 
tip-apex distance was measured using AP and lateral 
radiographs of the affected hip11. 
Parker and Palmer hip scoring system: This mobility 
score consider three specific factors, which include the 
patient’s ability to ambulate within their place of 
residence, the ability to ambulate outside, and the 
ability to go shopping. Independence of walking at 6 
months (using Parker and Palmer mobility scoring 
system) was used for the assessment of functional 
status in the post operative period (Table 1). 
Statistical method: Statistical analysis was performed 
by the SPSS program for Windows, version 17.0 
(SPSS, Chicago, Illinois). Continuous variables were 
presented as mean ± SD, and categorical variables are 
presented as absolute numbers and percentage. Data 
was checked for normality before statistical analysis. 
Normally distributed continuous variables were 
compared using the unpaired t test. Categorical 
variables were analyzed using either the chi square test 
or Fisher’s exact test. For all statistical tests, a 'P’ value 
less than 0.05 was taken to indicate a significant 
difference. 
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RESULTS 
The study involved 40 patients of intertrochanteric fractures treated with intramedullary nailing (Proximal femoral 
nail). Subjects were divided into 2 groups of 20 each. Post operatively, 20 patients (Group A) were given only calcium 
and other 20 patients (Group B) were given Teriparatide therapy along with calcium. 
 

Table 1: Parker and Palmer hip scoring system 

Mobility No aid With an 
aid 

With help from 
another person 

Not 
at all 

Able to get 
about the house 3 2 1 0 

Able to get 
out of the house 3 2 1 0 

Able to go shopping 3 2 1 0 
 

Table 2: Distribution and comparison according to Demographic profile of patients 
 Group A Group B P value 

Age groups (years) Frequency Percent Frequency Percent 

0.84 
Not significant 

<70 6 30 8 40 
71-80 8 40 9 45 
81-90 5 25 3 15 
>90 1 5 1 5 

Gender 
Female 15 75 15 75 1.0 

Not significant Male 5 25 5 25 
Average age of patients with intertrochanteric fractures was 76 years. It was found that age distribution between the 
two groups was comparable and there was no statistically significant difference between two groups. Majority of 
patients in our study were females (30 out of total 40 patients =75.0%) and rest 10 patients were male. In group A, 75% 
(15) of patients were females while in group B, 75% (15) of patients were females. The difference in gender 
distribution in between two groups was not significant (Table 2). Out of 40 patients, 34 were due to simple fall, 2 were 
due to fall from height and 4 were due to road traffic accident. All of them were closed injury. The distribution in two 
groups was also comparable. We classified Intertrochanteric Fracture according to the AO Group Classification. 
Maximum numbers of patients were classified in Group A2 (26 patients out of 40). The distribution of the fracture 
pattern in between two groups was comparable and there was no significant difference in between the groups. 
 

Table 3: Distribution and comparison according to fracture union time 

Union in weeks Group A Group B P value 
Frequency % Frequency % 

0.008 
Significant 

<8 0 0 3 15 
8-12 2 10 9 45 

12-16 10 50 7 35 
16-24 8 40 1 5 
Total 20 100 20 100 

In our prospective study, union time in majority of the patients of Group A (55%) was 12-16 weeks while in majority of 
the patients of Group B (45%), it was less, i.e. 8-12 weeks. It was found that the difference in fracture union time 
between two groups was statistically significant (Table 3). In some patients, we observed complications which were 
either related to surgery, implant related or fracture healing. Pulling out of screw from neck was observed in one patient 
of group A. Post op shortening of 1.0 - 2.0 cm was found in 6 patients of Group A and 3 patients of Group B. Varus 
collapse was seen in 3 patients of Group A Overall, the difference in complications between two groups was not 
statistically significant. 

Table 4: Parker and Palmer mobility scores at 6 months 

 Group A Group B P value Mean ± SD Mean ± SD 
Parker mobility score 6.00±1.50 7.40±1.32 <0.001 Highly significant 

In our study, mean mobility score at 6 months in Group A came out 6.0, while in Group B mobility score was 7.40. The 
difference of the Parker mobility score at 6 months between the two groups was statistically significant. It means in 
group B the score is significantly higher as compared to other group. 
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DISCUSSION 
Proximal femoral osteoporotic fractures are frequent 
injuries affecting elderly patients are a burden for the 
individual, their family, and the health- care system.3-4 

Pain and prolonged  immobility due to these fractures 
lead to a loss of functioning in day to day activities and 
loss of quality of life and are associated with high 
morbidity and mortality.5-6 The primary aim in treating 
intertrochanteric fractures in these patients are pain relief, 
improvement of mobilization, and prevention of 
complications associated with comorbidities. surgical 
fixation is the treatment of choice. 20-22 Because Non 
operative treatment has got high morbidity and mortality 
rate. Even with the improvement in implant design, 
implant choices, and surgical techniques, 
intertrochanteric fractures still carry a mortality rate 
ranging from 2.49% to 33% at one month to one year and 
constitute a major socioeconomic problem.3-4 Delayed 
fracture healing delays the rehabilitation process which 
In turn influences life quality of the patients. This 
simultaneously affects the costs burden to both the 
society and the patients. Hence faster time of union is 
important for early return of daily activities and reduction 
of complications. This prospective study demonstrated 
the fastens the fracture union with Teriparatide and 
improves functional outcome in postoperative patients of 
intertrochanteric fracture and there was significant 
difference in between the two groups. Previously, 
Teriparatide appeared effective in improving BMD and 
reducing the rate of subsequent osteoporotic fracture.15 In 
past 20 years, many studies on animals and humans have 
been done regarding role of Teriparatide in fracture 
union.17,28  Only a few studies have been done in India on 
clinical use of teriparatide in fracture healing, where cost 
is a major factor.  The study done at our institute was a 
prospective design comprising of 40 patients, of them 30 
were females and 10 were males (3:1) which was 
comparable to other studies on intertrochanteric fractures 
like Gardenbroek et al, Simmermacher et al (3.3:1)24-25 
Significant female dominance may be attributed to the 
fact that osteoporosis sets in after menopause in many 
females and proximal femoral fractures are on rise. The 
average age of the patients having intertrochanteric 
fracture in our study was 76 years which was comparable 
to other studies like Gardenbroek et al (79.1 yrs) and 
Simmermacher et al (80.6yrs).24-25 Majority of patients in 
our study sustained a fracture due to minor trauma, which 
is in accordance with other major studies. This may be 
attributed to poor bone quality in the elderly patients, loss 
of mental faculties and high stresses in the proximal 
femur region. Our study included all the 3 types of 
fractures according to AO classification with majority of 
patients in A2 group. This trend of maximum patients in 

the A2 group is consistent with the international studies 
like Gardenbroek et al and Simmermacher et al.24-25 This 
may be attributed to the inherent geometry and stress 
pattern of the proximal femur. In our study, we analysed 
that Teriparatride has significantly reduced the time of 
fracture healing and improved the functional outcome at 
6 months compared with that in the control group of 
patients given only calcium replacement therapy. Huang 
TW et al in their study also analysed that union time was 
significantly reduced in teriparatide treated group.26 Lau 
et al in their study concluded that patients who were 
treated with teriparatide had statistically significant 
difference in radiological fracture healing time compared 
with the control group.30 The overall complication rate 
was not significantly different in two groups. In our 
study, there was a significant difference in the mobility 
scores in between two groups and showed better 
functional outcome in teriparatide treated group. Similar 
results were shown in study by Huang et al.27and S.K 
Singhal et al.23 As teriparatide therapy can promote 
osteoporotic fracture healing and improve function 
outcome, we suspect that teriparatide may prove to be 
useful in the stimulation of implant anchoring and 
fixation. Likewise, it may prove to be useful in fractures 
which have a high risk of delayed union or non-union. 
 
CONCLUSION 
This study shows faster fracture healing statistically 
significant in the intertrochantric fracture patients treated 
with teriparatide therapy. Faster healing union is vital 
specially in elderly patients with intertrochanteric 
fractures to active good functional outcome by reducing 
morbidity and mortality and this also helps in early return 
of daily activity, However this necessitate larger studies 
which can predict efficacy of teriparatide in 
intertrochanteric fractures. 
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