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ABSTRACT

Background:

Many skeletal disorders cause long-term degeneration, such as osteoarthritis, osteopenia, and
osteoporosis.! In the United States, approximately 19.6% of women and 4.4% of men in the
United States are diagnosed as having osteoporosis.>* An even more shocking statistic is that
51.5% of women and 33.5% of men, 50 or older, present with low bone mass density, a precursor
to osteoporosis.* The recognition and treatment for osteoporosis is becoming more important due
to the increasing life expectancy of both females and males.

Methods:

This study was performed with the intent of gathering information regarding the most modern
methods of treatment, whether it is lifestyle, pharmacological, or surgical treatment options. The
sources were gathered from different journals that publish works on the subject of different
treatment modalities of osteoporosis.

Results:
The results showed that there are numerous treatment modalities that can be offered to patients in
newly diagnosed or long standing osteoporosis.

Conclusion:
Due to the rising life expectancy of both genders the signs and symptoms of bone degenerative
disorders and provide patients with a variety of management and treatment plans.



INTRODUCTION

Many skeletal disorders cause long-term degeneration, such as osteoarthritis, osteopenia, and
osteoporosis.! In the United States, approximately 19.6% of women and 4.4% of men in the
United States are diagnosed as having osteoporosis.>* An even more shocking statistic is that
51.5% of women and 33.5% of men, 50 or older, present with low bone mass density, a precursor
to osteoporosis.* The recognition and treatment for osteoporosis is becoming more important due
to the increasing life expectancy of both females and males. Although both sexes are susceptible
to bone degeneration, women are more affected and account for 70-80% of wrist, hip, and spine
fractures exacerbated during the menopausal stage of life due to decreased estrogen levels. When
estrogen levels are low bone mass loss increases.’ Because the average age of people has
increased over the past decades due to new medicines and technologies, it has become even more
important to be aware of the signs and symptoms of bone degenerative disorders and provide
patients with a variety of management and treatment plans.

Our skeletal system from a young age has been constantly growing larger, denser, and stronger.
This improvement comes from the balanced remodeling of the skeleton; however this
remodeling is not as well sustained in older patients and risks the development of osteoporosis.’
Osteoblasts are cells that help to form bone and are derived from mesenchymal stem cells
(MSCs). These MSCs can form many different cell types as they are stimulated, but specifically
with osteoblasts taken from aged donors, when compared to young donors, presents a reduced
capacity to expand, appeared flat and widespread versus the rapidly proliferating, spindle-shaped
cells of the younger donors.> Aged MSCs also favor forming adipocytes which is why in older
bones, there will be increased levels of fat in the bone marrow.’ In postmenopausal women, the
balance between bone formation and bone resorption is altered due to decreased estrogen levels.
An additional effect estrogen has on the skeletal system is the increase of osteogenic
differentiation of mesenchymal stem cells and osteoblast formation.® Estrogen also inhibits
osteoclast formation and induces its apoptosis to help prevent bone resorption.

During menopause, women have decreased levels of estrogen leading to decreased osteoblasts
activity and increased osteoclast activity, which leads to ongoing bone resorption. It is also
known that under estrogen-deficient states, immune cells can produce TNFa, increasing
osteoblast cell death and indirectly stimulating osteoclastogenesis resulting in bone resorption.
Neutrophils, for example, play a part in bone formation and resorption homeostasis.® However,
when estrogen levels are low, the neutrophils can become overactive, contributing to osteoblast
apoptosis and increasing osteoclastogenesis.® Mast cells also have a role in the progression of
osteoporosis due to their high levels of osteoclastic mediators, including IL-6 and RANKL,
within their granules. These mediators are seen to be significantly increased in osteoporotic
bone.® We can conclude, not only do aged MSCs have an effect on skeletal degeneration, but the
immune system plays a big role in bone resorption leading to osteoporosis in postmenopausal
women.



METHODS

This study was performed with the intent of gathering information regarding the most modern
methods of treatment, whether it is lifestyle, pharmacological, or surgical treatment options. The
sources were gathered from different journals that publish works on the subject of different
treatment modalities of osteoporosis.

RESULTS

The results showed that there are numerous treatment modalities that can be offered patients in
newly diagnosed or long-standing osteoporosis have been shown to either maintain bone density
or even improve the bone density in the patient. It is shown that 80-90% of osteoporotic patients
are not given appropriate osteoporosis management plans.’ This result details the necessity of
provider competency and appropriate screening for patients who are either a previously
diagnosed or at risk of developing severe bone loss or osteoporosis.

DISCUSSION

Osteoporosis is a chronic condition that has no cure and is characterized by low bone mineral
density (BMD) and degeneration of bone architecture.” Clinically, it is known to cause
approximately 80% of all fractures, leading to decreased quality of life and an increase in
premature mortality and disability. These are the major complications with osteoporotic
individuals, especially when they are not given the necessary tools to help reduce the possibility
of fractures. The Endocrine Society Clinical Practice has published guidelines for the treatment
and management of osteoporotic patients. In postmenopausal women at high risk of fractures,
bisphosphonates (alendronate, risedronate, zoledronic acid, and ibandronate) or denosumab are
recommended as an initial treatment.® With patients already experiencing multiple vertebrae
fractures, teriparatide is recommended for up to two years to reduce vertebral and nonvertebral
fractures.® Finally, with postmenopausal women who are at high risk of fractures with either
severe osteoporosis (i.e., low T-score <-2.5) or already have had vertebral fractures,
romosozumab is recommended for up to one year of treatment to reduce vertebral, hip, and
nonvertebral fractures.®

When comparing the drugs given, bone-forming agents such as teriparatide or romosozumab
have demonstrated more significant results in reducing fractures in patients with a high risk of
fractures.’!” These are recommended as the first option treatment rather than risedronate or
alendronate, which are antiresorptive. However, once treatment with one of the bone-forming
agents has finished, it should be followed by an antiresorptive to prevent the rapid loss of
BMD.H_IZ

Over the past few decades, surgical techniques such as vertebroplasty and kyphoplasty have been
used to treat painful acute vertebral bone compression fractures associated with osteoporosis.'
In a retrospective report conducted in 2003, Evans et al. reported 245 patients with vertebral
compression fractures who had a significantly decrease in pain after undergoing vertebroplasty.'*
In a separate study, 90% of 29 osteoporotic patients reported pain relief from vertebral
compression fractures following a vertebroplasty procedure.!® In a more recent study performed



in 2009, 131 patients with osteoporotic vertebral body fractures either received vertebroplasty or
a sham procedure, where both groups reported improvements in disability and pain, and even at
one month out, there was no significant difference between the two groups in terms of disability
or pain as judged by the modified Roland-Morris questionnaire scores.'® It should be noted that
the placebo effect could be indicated with the sham procedure group. With that being said, the
vertebroplasty group did present with improvements that validate the procedure as a reconable
treatment option for patients who present with vertebral bone compression fractures.

A more non-interventionist way for possible management of bone degeneration as people age is
resistance training, which is the act of using resistance to help gain strength. This can include
weightlifting, swimming, and walking up steep inclines, among others. Weight-bearing physical
training is thought to provide a mechanical stimulus that is important for maintaining and
improving bone health.?* In contrast, physical inactivity has been implicated in bone loss and
associated health costs.>> For patients with osteoporosis, guidelines will recommend moderate-
intensity exercise rather than high-intensity exercise and it should also be noted that high-
intensity exercise is not recommended for people with established osteoporosis because of the
increased risk of fracture.!”!81° This prevailing thought has led to a more conservative approach
to recommendations for these patients.

Strength training provides a distinct physiological reaction to osteogenesis.>* Several studies
have demonstrated that strength training has a unique ability to inhibit bone demineralization in
older women and men.?*?°26 A study performed by Bocalini et al.?* evaluated the effects of
strength training with postmenopausal women without hormone replacement therapy for 24
weeks. The women who were in the trained group were able to maintain their bone mineral
density. However, the women in the untrained group exhibited a significant percentage decrease
in bone mineral density at both the femoral neck and lumbar spine. During the 24 weeks, trained
women did not significantly increase bone mineral density, and the untrained women
demonstrated a significant loss in bone mineral density. The results did not demonstrate an
increase in bone density with the trained group however, the significant result was that there was
no decrease in bone mineral density which can be a reliable form of treatment for
postmenopausal women and can be expanded to older men who are also experiencing bone
mineral density loss.

Research has concluded that in the first few years after menopause, women can lose up to 5% of
bone mass annually, followed by 2-3% annual loss after that.2>2! Men, on the other hand, start at
a higher baseline of bone density and will lose approximately 1-2% of bone mass density per
year.?? The commonalities between these studies are that exercise does have a positive effect in
either minimizing or preventing the loss in bone mineral density. Furthermore, this can have a
positive impact on decreasing fractures in people who have low bone density either for
postmenopausal women or older men with are experiencing low bone density.

Although some studies support the idea of strength training for bone mineral density for
postmenopausal women, a study done by Nikander et al.?’ found no significant effect to
recommend any training program. Furthermore, Guadalupe-Grau et al.?® have reported that
studies performed in older adults only reported mild increases or just maintained bone mineral
density. However, other studies agree that exercise benefits the femoral neck and lumbar spine in



postmenopausal women.?*-*° Moreover, systematic reviews and articles found that both impact
and non-impact exercises positively affect maintaining bone mineral density. These exercises can
include jogging combined with low-impact exercises, such as stair climbing, walking, and
resistance training.*!~3? The majority of research concludes that strength training and physical
exercise not only has a benefit in maintaining bone mass density, but also can be beneficial for
patients experiencing osteoporosis.

Among new orthopedic, plastic, and cardiovascular surgical techniques, platelet-rich plasma
(PRP) and platelet-rich fibrin (PRF) are used as surgical adjuvants or regenerative medicine.
The basic idea is that within our blood, there are growth factors, healing proteins, cell signals,
and immune cells, which are a part of the natural healing process that can usually be taken from
the donor, concentrated, and applied or injected to a wound or surgical site to enhance healing.**
Platelet-rich fibrin releases (PRFr) can also be used, containing rich amounts of growth factors,
leukocytes, lipids, and proteins such as vitronectin and fibronectin.*® Vitronectin actively
stimulate a variety of cell and tissue functions, including cell proliferation.

34-35

In a clinical setting, both PRP and PRF have been used however, an in vitro study has
demonstrated that growth factors released by PRF gradually expressed more substantial and
more durable effects on the proliferation and differentiation of rat osteoblasts than PRP. A study
performed by Shi-Yaun et al.>* tested the effects of PRFr, ADSCs (adipose stem cells), and PRFr
+ ADSCs injections to observe the effects on bone mass density in osteoporotic mice. Each of
the methods tested reported significantly higher bone regeneration, with PRFr averaging 42%,
ADSCs averaging 58%, and PRFr + ADSCs averaging 64% improved bone mineral density. The
researchers postulated that the positive effects of ADSCs on bone formation might be enhanced
in the presence of PRFr. This could be due to the concentrated growth factors from the PRFr that
can promote ADSCs' growth and osteogenic differentiation capacities in vitro. It is also
hypothesised that PRFr can accelerate bone formation during skeletal repair by upregulating the
proliferation and osteogenesis of ADSCs. They conclude by explaining that PRFr and ADSCs
promote new bone formation but that the combination may be a promising novel therapeutic
strategy in osteoporotic bone regeneration.

CONCLUSION

This paper presents the different treatment plans for patients already experiencing osteoporosis
or at risk of developing low bone density. It is shown that 80-90% of osteoporotic patients are
not given appropriate osteoporosis management plans.’” The purpose of this paper is to shed light
on the different treatment options that physicians can prescribe or recommend to their patients.
Management plans are critical because fractures associated with osteoporosis, especially hip
fractures, can have devastating effects on functional capacity, quality of life, and mortality of
older individuals. Roughly 10% of patients become disabled due to hip fractures, and
approximately 19% require institutionalization into nursing homes.*® Postmenopausal women
have roughly a 10% chance of developing vertebral deformities that cause chronic pain.*®

The treatment and management of osteoporosis is crucial for patients experiencing low bone
density. It is especially important for physicians to talk with their female patients who are
approaching postmenopause to ensure that these patients have the correct understanding of the
condition and treatment measures for either prevention or management of possible low bone



density conditions. Bisphosphonates (alendronate, risedronate, zoledronic acid, and ibandronate)
or denosumab are recommended as an initial treatment.

We have presented classic treatment options including bone forming agents including teriparatide
or romosozumab and antiresorptive such as risedronate or alendronate. We also have new age
treatments such as PRP, and PRF(r) that can be a great way of managing osteoporosis. We have
also presented non-medical ways to help manage bone loss and even manage osteoporosis such
as exercise and resistance or strength training. Over the past few decades medicine has made
many leaps in helping people live longer and as people have an increased life expectancy we
should come to expect and be ready to treat low bone density and its progressive disorders such
as osteoporosis.
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