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Osteoporosis is a condition that affects the bones of the hip and knee regions after spinal cord injury
(SCI). This page provides information about osteoporosis after SCI and common treatments used for
this condition.

Key points

¢ SCI may cause declines in hip and knee region bone mineral density that leads to osteoporosis,
and a greater risk of fracture over the person’s lifetime.

e QOsteoporosis is a condition in which the bones become less dense, changing the bone structure
and making the bones more likely to break (fracture) following simple activities.

¢ A bone density test is needed to detect osteoporosis and help you to estimate your fracture risk.

e People living with SCI, low bone density, and high fracture risk need treatment to reduce
fractures.

e Common treatments for osteoporosis after SCI include bisphosphonate medications,
supplements, and physical treatments (such as standing and functional electrical stimulation).

e The research evidence suggests that bisphosphonate medications are effective for preventing
and treating bone loss after SCI and are usually started early after SCI. Physical treatments are

What is osteoporosis?

Osteoporosis 1s a condition in which the bones become less dense, changing the bone structure and
making the bones more likely to break.

5, T —. A bone mineral density test helps you and your
mineral density Osteoporosis  doctor to measure the density of your bones and
"\}’Q{ s;q estimate how likely you are to get a fracture

b -}0'* i (broken bone) in the next ten years. Centres with
expertise in SCI will ask you to have the density
measured of your spine, hip and knee regions.

Healthy bone is constantly being broken down and
reformed by the body’s cells in a process called
bone remodeling. As a part of this process, the cells
that breakdown bone tissue (osteoclasts) and the
cells that create new bone (osteoblasts), work to
Bone mineral density is low in osteoporosis, making bones ~ Ke€ep or increase the bone’s strength. Bones can
porous and brittle.! adapt and change to the demands placed on them.
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After SCI, the cells that breakdown bone work over time, and the cells which build bone cannot keep
pace, this results in thinning of the bone cortex and a lower number of bone cross struts and trabeculae.
These changes in the bone decrease bone mineral density, usually areas rich in trabelcular bone are
affected first and then the bone cortex.

What is osteoporosis after SCI?

Osteoporosis often affects people with SCI in a unique pattern called sublesional osteoporosis (sublesional
means “below the level of injury”). Sublesional osteoporosis is a condition which involves:

e Excessive bone resorption below the level of injury
e Low bone mineral density of the hip and or knee regions
e An increased risk of fracture

Bone tissues start to breakdown as early as the first few days
after SCI. Among people with motor complete SCI, bone
tissue resorption is highest between 3 and 6 months after
injury and may continue for years. The rate of decline in bone
density is less predictable in people with incomplete or non-
traumatic SCI. Osteoporosis is very common in people living
with SCI long-term and increases the risk for fragility fractures.

&ray image of a hip fracture.?

Fragility fractures

Fragility fractures are fractures caused by minimal force such as twisting during a transfer or a low
speed fall from your wheelchair.

Fragility fractures typically happen at the lower part of the femur (thigh bone) just above the knee and
the top of the tibia (shin bone) just below the knee. A red or swollen leg should prompt you to have an
x-ray to rule out a fracture. Fractures can cause serious medical problems such as blood clots, skin
infections, and pressure sores. Fractures above the knee are usually fixed by a surgeon, whereas
fractures below the knee are usually casted. After SCI, fractures can be slow or hard to heal.

Why does osteoporosis happen after SCI?

Spinal cord injury can affect the body in a number of different ways that contribute to osteoporosis.
These changes may include:

Changes to body systems

Spinal cord injury affects many different systems in the body. Changes in the immune, hormone,
circulatory, and nervous systems after SCI contribute to weaker bones after SCI. The role of these
factors is not fully understood.
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Fewer weight-bearing activities

Weight-bearing activities, like standing and walking, place forces through the bones of the legs and
hips that stimulate the bones to become stronger. When a person spends less time standing and more
time sitting, the bones experience fewer forces and adapt by becoming less dense and weaker.

Reduced muscle activity

Because muscles are connected to bones by tendons, the
repeated pulling of muscles on bones during movement
stimulates the bones to become stronger. When muscles
become weak or paralyzed, the muscles atrophy and the
muscles and bones nearby have fat deposited in them and
there are not as many forces applied to the bones.

Lifestyle changes

Physical activity and nutritional habits can also influence
the bones. After SCI, rates of physical activity, which can
help to strengthen bone, are often lower than in people
without SCI. In addition, changes in nutritional habits,
such as reduced calcium and vitamin D intake can also
contribute to low bone density after SCI.

Foods containing calcium and vitamin D help
maintain bone strength.3®

Who is at risk for osteoporosis and fractures after SCI?

Fragility fractures are very common after SCI. Individuals with these risk factors are more likely to
experience a fracture after SCI. if you have more than 3 of the following fracture risk factors, please
discuss them with your health care team.

Risk factors for fractures after SCI include:

¢ Being female

e Having a motor complete SCI (AIS A or AIS B, no movement of the legs)
e Having paraplegia

e Having SCI for more than 10 years

e Being less than 16 years of age at the time of the SCI onset

e Consuming more than 5 servings of alcohol per day

¢ Long term use of medications; specifically, anticonvulsants, heparin, or
opioid medications

o Low weight for one’s height (a Body Mass Index (BMI) of less than 19)
e Low knee region bone mineral density
e Prior fragility fracture

e Family history of fracture
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How is osteoporosis after SCI diagnosed and measured?

Measuring and monitoring bone mineral density after SCI is an important part of managing bone
health. These measurements allow health providers to diagnose osteoporosis, estimate your fracture
risk and monitor changes in your bone density over
test is a non- rnva,§|v . .
B easure borié*‘ § u time. There are several methods that are commonly
| density.® used to measure different aspects of bone health.

Bone density test or Dual-Energy
X-ray Absorptiometry (DXA) test

An imaging modality that uses non-invasive x-ray
technology to scan and measure bone mineral density.
DXA is the most widely used tool for measuring bone
mineral density and diagnosing osteoporosis.

Peripheral quantitative computed tomography (pQCT)

Another non-invasive imaging method that can be used to diagnose osteoporosis of the shin region.
This type of scan measures cortical thickness and trabecular volumetric bone mineral density.
However, it is most often used in research.

Dlagnosmg OStGOpOfOSIS

Health care providers will review your medical history, measure your blood chemistry and bone
density, and ask you about your risk factors for fracture before diagnosing osteoporosis or estimating
your future risk of fracture. After a fracture, you should undergo screening for osteoporosis.

How is osteoporosis after SCI treated?

Adequate, but not too much vitamin D intake

Vitamin D has an essential role in maintaining bone health by
increasing the absorption of calcium. After SCI, there are a
number of different factors that may contribute to a vitamin
D deficiency, including reduced exposure to sunlight,
inadequate diet, and side effects from medications
metabolized by the liver. Research evidence suggests that
vitamin D supplements can help to maintain bone mineral
density in the legs after SCI. Your health care team should
measure and monitor your vitamin D serum level to ensure

it remains in the optimal range. Vitamin D supplementation may have a role in
osteoporosis prevention post-SCI.°

There are currently no SCI guidelines on vitamin D intake.
In Canada, the general recommendation for adults is to
consume 600 IU of vitamin D each day or 800 IU each day
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for those older than 70 years. Osteoporosis Canada recommends that people with osteoporosis,
multiple fractures, or conditions affecting vitamin D absorption should aim for 800-2000 IU each day.
Intakes greater than 4000 IU per day are not recommended to prevent adverse effects associated with
excessive levels of calcium due to its increased absorption by vitamin D.

Adequate, but not too much calcium intake

Calcium is the main mineral in bone and is a common supplement used to treat women with
osteoporosis after menopause. Current evidence suggests that calcium supplements alone do not reduce
bone loss after SCI. However, calcium and vitamin D are used together to maintain bone density.
Importantly, research suggests that high calcium intake achieved by using supplements may be linked to
the development of coronary artery calcification (hardening of the heart arteries due to calcium build-up).
Increasing calcium intake through food sources instead appeared to decrease this risk. As a result, dietary
sources of calcium should be optimized first before considering supplementation.

There are currently no SCI guidelines on calcium intake. In Canada, the general recommendation for
adults is to consume 1000-1200 mg of calcium each day or 1200 mg each day for those older than 70
years. Intakes greater than 2000-2500 mg per day are not recommended to prevent adverse effects such
as bone pain and kidney stones. If you have stones in your bladder or kidney, calcium intake will need
to be lower than that of your peers.

Drug therapy
There are two main treatment approaches that can be taken to osteoporosis after SCI, depending on
the length of time since the injury:

Early approaches

Bone loss happens at a faster rate during the first year after SCI, so treatments during this time focus on
preventing the loss of bone mineral density by slowing the rate of bone loss. Early treatment may
involve oral bisphosphonate medications, which are often started within the first 3 months after injury.

Later approaches

If sublesional osteoporosis occurs of the hip and knee regions (usually after the first year), later
treatment seeks to keep or increase hip or knee region bone mineral density. Treatments during this
period may include bisphosphonate medications, denosumab, recombinant parathyroid hormone (PTH),
supplements, and physical treatments. These treatments assume that regional increases in bone
density will result in a lower fracture risk.

Bisphosphonates

Bisphosphonate medications are a family of drugs used to prevent the loss of bone mineral density.
These drugs work by slowing the breakdown of bone or bone resorption. There are several drugs
within this group, including etidronate (Didrocal), alendronate (Fosamax), risedronate (Actonel),
clodronate (Bonefos, Clastion), and tiludronate (Skelid). These drugs may be taken by mouth or
through an intravenous (IV) line.
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Bisphosphonate medications are often prescribed early after SCI to prevent
declines in bone density during the first year. Research evidence has mostly
supported that bisphosphonate medications help to reduce bone mineral
density loss in the hip and knee regions during the first year after SCI.
These medications appear to be more effective when given earlier after SCI.

Bisphosphonates are also used to treat existing bone loss after SCI. One
research study has shown that Alendronate is effective for maintaining or
increasing bone mineral density later after SCI.

Despite support from research, there are still many things about the use of »
bisphosphonates after SCI that we do not know, such as their long-term effects gfg}eiggil for
and what the best length of treatment is. Bisphosphonate medications may also more information on
have side effects (such as heartburn, stomach upset, racing heart, jaw or thigh Bisphosphonates. (5
pain), drug interactions, and specific instructions for use that should be

discussed in detail with your health providers before taking the medications.

Physical therapy

There are a number of physical treatment options that have been proposed for preventing and treating
bone loss after SCI, however, evidence does not support their regular use in treating bone loss after SCI.

Functional electrical stimulation

Functional electrical stimulation (FES) is a treatment that applies
electrical stimulation to the muscles during activities like standing,
walking, or cycling. This treatment involves repeated pulling of the
muscles on bones, which could help to strengthen the bones.

There is evidence suggesting that functional electrical stimulation
cycling does not prevent bone loss in the lower leg early after SCI
but may help to increase bone mineral density in

Refer to our stimulated areas of the leg during the later period

article on FES

for more «. after SCI. However, the stimulation needs to be P
information!

ongoing or the benefits will be lost. FES can be applied to the leg muscles
during assisted walking.*!

Electrical stimulation

Electrical stimulation to the muscles without functional activities may also be used. There is evidence
suggesting that electrical stimulation can maintain or increase bone density over the stimulated areas.
However, other studies have shown that the effects of electrical stimulation may return to baseline
density within a few months after the treatment has ended.


https://community.scireproject.com/topic/osteoporosis/
https://scireproject.com/evidence/bone-health/pharmacological-therapy-bisphoshonates/
https://community.scireproject.com/topic/functional-electrical-stimulation/

SC R E Community Osteoporosis After Spinal Cord Injury

SPINAL CORD INJURY RESEARCH EVIDENCE community.scireproject.com/topic/osteoporosis

Welght bearlng activities (standing and walking)

Weight-bearing activities are activities where the weight of the
body is supported through the bones. Weight-bearing has long
been considered to have an important role in bone health
because it causes compression of the bones that may stimulate
: bone strengthening.

Weight-bearing treatments after SCI may include a variety of
standing and walking activities, such as standing frames,
braces, standing with functional electrical stimulation, and
treadmill training.

Current evidence for weight-bearing activities for maintaining
or improving bone health after SCI is inconclusive and needs
further study.

Physical activity

Physical activity is thought to improve bone health through a
More research is needed to support weight-  variety of processes that cause an increase in bone density.
bearing activities for osteoporosis However, there is currently no evidence to support physical
prevention.™ activity as a treatment for low bone density after SCI.

Therapies found to be ineffective

Therapeutic ultrasound

Therapeutic ultrasound 1s a treatment that uses ultrasonic waves to provide energy to tissues deep
within the body. Scientists have studied whether this treatment could provide stimulation to the
bones to help prevent bone loss after SCI. However, current evidence suggests that therapeutic
ultrasound is not effective for preventing bone loss after SCI.

Vibration exercise

Vibration exercise is a treatment that involves mechanical vibration of the body during resistance
exercises. Current evidence suggests that vibration training is not effective for treating bone loss in
the arms after SCI.

The bottom line

After SCI, low bone density implies an increased fracture risk. All of the current therapies are aimed at
increasing bone mass and reducing your future risk of fracture.

Bisphosphonate medications are effective for preventing and treating bone loss after SCI and are
usually started early after SCI onset. Non-drug physical treatments are not supported by current
evidence for treating bone loss after SCI.

It is important to discuss any questions of concerns that you have about your treatment options in
detail with your health providers to find the best management options for you.
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Related resources

Functional Electrical Stimulation (FES): community.scireproject.com/topic/functional-electrical-stimulation/

Abbreviated reference list

Parts of this page have been adapted from the SCIRE Professional “Bone Health” Module:

Craven C, Lynch CL, Eng JJ (2014). Bone Health Following Spinal Cord Injury. In Eng JJ, Teasell RW, Miller WC,
Wolfe DL, Townson AF, Hsieh JTC, Connolly SJ, Noonan VK, Loh E, Mclintyre A, editors. Spinal Cord Injury
Rehabilitation Evidence. Version 5.0. Vancouver: p 1- 37.

Available from: scireproject.com/evidence/rehabilitation-evidence/bone-health/

Full reference list available from: community.scireproject.com/topic/osteoporosis/#reference-list
Glossary terms available from: community.scireproject.com/topics/glossary/
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Disclaimer: This document does not provide medical advice. This information is provided for educational
purposes only. Consult a qualified health professional for further information or specific medical advice.
The SCIRE Project, its partners and collaborators disclaim any liability to any party for any loss or
damage by errors or omissions in this publication.
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