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ABSTRACT

Article History:

Distal femoral fractures account for about 6-7%
6 7% of all femoral fracture and often are unstable and
comminuted. They have a potential for long term disability. Impaired healing of such fractures further
delays the rehabilitation process, thus impacting quality
qual of life. Teriparatide is not an approved drug
for treating osteoporosis in India, unlike other countries. Intermittent administration of teriparatide
has anabolic effects that stimulate bone formation and activate bone remodeling. The purpose of this
case
ase report is to elucidate the Indian experience of 5 cases of use of teriparatide for fracture of distal
femur with non-union.
non
In our experience teriparatide therapy was beneficial to bone healing after the
fracture of distal end of femur. Further, it may lead to an early return to activity and vocation for
patients undergoing fracture distal end femur.
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INTRODUCTION
Optimal fracture healing occurs in the shortest time frame with
best possible functional recovery. In a normal biological
environment, skeletal fractures heal within 6 to 8 weeks. If a
fracture is not healed after 4 months, it can be considered a
delayed union. If no bony healing is obtained in 6 months after
the fracture, it can be clinically considered as non-union.
non
Distal
femoral fractures account for about 6-7%
7% of all femoral
fracture.i,iiThe fractures occur in a bimodal distribution. One
group is which sustains high-energy
energy trauma and other group is
of post-menopausal osteoporotic females.iiiThese fractures are
usually
ally unstable and havepotential for long term
disability.1Impairment in healing processand non-union
non
of
these fractures further delays the rehabilitation process, which
adversely affect thequality of life. Thus addressing fracture
healing in distal femur iss very important, and it can be
achieved successfully using anabolic therapy like teriparatide.
There is no drugcurrently approved for fracture healing in
India. A better understanding of mechanisms pertaining to
bone repair and its augmentation techniques can guide us to
evaluate new possibilities of augmenting fracture healing like
teriparatide. Teriparatide is a recombinant 1–34
1
fragment of
human parathyroid hormone (PTH) having most of the
biological activities of PTH.iv
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It is a powerful anabolic agent on bone, thus improving its
mass, geometry and microarchitecture. In preclinical animal
models, intermittent administration of teriparatide, enhances
early chondrogenesis and endochondral ossification, which
results in increased callus formation and better biomechanical
strength of the callus.v The same has been supported by
clinical trials.vi,viiIt is an approved drug for treatment of
osteoporosis and effective in stimulating bone formation and
promote growth factor production for fracture healing. When
teriparatide administered intermittently it produces anabolic
effects thatt are responsible for stimulating the bone formation
and bone remodeling process.viiiAny medical therapy which
promotes healing in non-union
union cases or shortens the time
interval for fracture healing will be of great social and
economic benefit. The objective oof this case report is to
envisage the Indian experience of use of teriparatide for
fracture of distal femur with impaired healing and non
non-union.
Case description
Case 1
T/F/1, 53 years old post-menopausal
menopausal female injured in road
traffic accident. After clinical examination & investigation
patient was diagnosed with fracture of right distal femur. She
was operated on February 2017 for internal fixation with LC
LCLCP. First x-ray
ray taken on April 2017 showing no sign of
fracture union. Injection teriparatide 20 mcg for 3 months was
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started from May 2017. X-ray
ray taken on June 2017 also
showing no sign of fracture union. But last x-ray
x
taken in
August 2017 showing complete union.

23/2/17

Injection teriparatide 20 mcg for 3 months was also started at
same time. She got the complete union of fracture within 4
months.

2/3/17

21/6/17

5/4/17

2/8/17

2/10/17

Figure 1. X-ray distal end of right femur antero-posterior
antero posterior & lateral view of case 1

28/1/15

23/4/15

12/6/15

Figure 2. X-ray
ray distal end of left femur antero-posterior
antero posterior view of case 2

Case 2
Case 3
T/F/2, 65years old post-menopausal
menopausal women having history of
fall. After investigation the patient diagnose with osteoporosis
along with fracture of left distal femur. She was operated for
the same in November 2104 with LC-LCP.
LCP. In January 2015
there was breakage
kage of implant for which she was re-operated
re
in
February 2015 with DCS barrel plate.

T/F/3, 56 years old post-menopausal
menopausal lady came with history of
fall. On clinical examination and investigation she was
diagnose with osteoporosis and fracture of right distal femur
with intraarticular extensions for which she was operated in
August 2015. X-ray
ray taken in initial period showing no sign of
fracture union and it was continued till October 2015.
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3/8/15

12/8/15

10/9/15

1/10/15

18/11/15

4/2/16

Figure 3. X-ray
ray distal end of right femur antero-posterior
antero posterior view of case 3

19/1/14

6/2/14

19/7/14

20/6/14

12/12/14

Figure 4. X-ray
ray distal end of right femur antero-posterior
antero
& lateral view of case 4

Then injection teriparatide 20 mcg for 3 months was started.
Fracture union seen on x-ray
ray taken after 3 months.

Case 4
T/F/4, 42 years old male patient was admitted in January 2014.
After clinical examination & investigation patient was
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diagnose with infected gastillo type 2 injury with 7 part
comminuted compound fracture of distal femur with intra
articular extensions. Initially injection linezolid 600 mg twice a
day for two weeks was given to treat infection. When the
infection subside patient was operated in first week of
February 2014 with CRP 14.8 and LC-LCP.
LCP. After fixation,
pop long slab was given and advised
vised strict bed rest for 3
months. X-ray
ray was taken after 3 months which show no sign of
union. In June there was breakage of his implant and patient
was re-operated.
operated. Then again patient was given LC-LCP
LC
along
with steel plate and injection teriparatide 20 mcg was also
started for 3 months. In December 2014 x-ray
x
showed
complete union of fracture.

28/6/16

concluded that there was an abbreviated time of fracture
healing in the group who received 20 mcg of teriparatide
compared to placebo.xiiAprospective study was carried out by
Chiang et al. in patients having atypical femoral fracture who
received 20 mcg of teriparatide daily for six months. Out of
these, 5 treated patients showed 2 to 3 fold increase in bone
remodeling markers and fracture healing. This finding also
revealed that teriparatide
atide improveshealing in atypical
fractures.xiii Borges et al. reported one case of 84
84-year old
woman with a trochanteric fracture which required surgical
intervention. X-ray
ray of the fracture site was done after one
month of the surgery which indicate absence of fracture
healing.

17/6/17

30/8/17

Figure 5. X-ray
ray distal end of left femur antero-posterior
antero posterior & lateral view of case 5

Case 5
T/F/5, 58 year old female undergone total knee replacement
in2014. She was having history of fall related per-prosthetic
per
fracture of left distal femur for which she was operated in
2016. Internal fixation done with LC-LCP.
LCP. Lateral condylar
plate was not united after 2 months. Then injection teriparatide
20 mcg started for 3 months. X-ray
ray taken after
aft this period
show the union of fracture.

DISCUSSION
Fracture nonunion rates are variedly reported based on types of
fracture, ranging from 18.5% in the tibia diaphysisix to 1.7% in
the femoral shaft.x Apart from Teriparatide, many physical and
biologic methods have been evaluated for enhancing fracture
healing including, laser, direct current, microcurrent, electrical
magnetic field, ultrasound, and capacitive coupled electrical
stimulation. Teriparatide affects osteoclast maturation and
function, whereass it stimulates osteoblast proliferation,
activity, and lifespan.12 Sloan et al.xi experimentally showed
that teriparatide significantly increases the area of intra-cortical
intra
resorption and the percentage of crack length repair compared
with those of controls. Our observations are in accordance with
other studies showing the anabolic effects of teriparatide on
delayed union and non-unions
unions in human subjects especially in
patients with osteoporosis or those who received internal
fixation. Our case report demonstrated
trated that short interval of
time was required for fracture healing in the patients who
received 20 mcg of teriparatide for 3 months and our finding
are in accordance with study carried out by Aspenberg et al..
They performed a randomized, double-blind
blind study
st
involving
102 post-menopausal
menopausal women with distal radial fractures and

She was given 20 mcg of teriparatide once in a day and xx-ray
taken after one month of treatment showed presence of dense
callus formation. This case report suggest that teriparatide can
hasten healing of fracture.xivThis finding also correlate with
our case report which shows rapid fracture healing in femur
after treatment with teriparatide. In a case report by Mastaglia
et al. the fracture of diaphysis of right femur with delayed
union due to prolonged use of bisphos
bisphosphonates, fracture
resolved after treatment with 20 mcg teriparatide for 3
months.4 Teruki S et al. analyzed a total of 209 subjects. There
were 98 subjects in the teriparatide group and 111 subjects in
the placebo group. Patients who received weekly terip
teriparatide
had significantly increased BMD at the neck of femur and
inter-trochanteric BMD.xv
Clinical application
There is an ongoing quest for therapies augmenting fracture
healing. Teriparatide is approved for the treatment of
osteoporosis but emerging research
esearch in the last decade has
shown a potential application in fracture management.
Preclinical animal studies and meta
meta-analysis demonstrated both
radiographically and histologically that teriparatide responsible
for improvements in callus volume, callus mineralization, bone
mineral content, strength and rate of successful union at the
fracture site. Teriparatide therapy accelerates healing and
reduces chances for future second surgery and requirement of
bone graft. The advantages of teriparatide therapy are that it
can be prescribed in any types of fractures, including those that
will be treated non-surgically,
surgically, it can be commenced at any
time, and can be applied through the entire healing period.
Observations in our case report support the previous studies
using teriparatide for the treatment of fracture non
non-union and it
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is more beneficial in patients of osteoporosis or undergoing
internal fixation for fracture. Although case reports form an
anecdotal evidence of beneficial effects of TPTD on fracture
healing but in dearth of clinical trials, it may offer some
guidance for clinical decision making. More case reports and
well-designed randomized controlled trials are required to
confirm the efficacy and safety of teriparatide for conservative
management of fractures and non-unions. A better
understanding of fracture healing biology would help in
fostering strategies for augmenting fracture healing.
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