
Osteoporosis 
 

Overview 
Osteoporosis causes bones to become weak and brittle — so brittle that a fall or even mild stresses such as 

bending over or coughing can cause a fracture. Osteoporosis-related fractures most commonly occur in the hip, 

wrist or spine. 

Bone is living tissue that is constantly being broken down and replaced. Osteoporosis occurs when the creation 

of new bone doesn't keep up with the removal of old bone. 

Osteoporosis affects men and women of all races. But white and Asian women — especially older women who 

are past menopause — are at highest risk. Medications, healthy diet and weight-bearing exercise can help 

prevent bone loss or strengthen already weak bones. 

 

Symptoms 
There typically are no symptoms in the early stages of bone loss. But once your bones have been weakened by 

osteoporosis, you may have signs and symptoms that include: 

 Back pain, caused by a fractured or collapsed vertebra 

 Loss of height over time 

 A stooped posture 

 A bone fracture that occurs much more easily than expected 

 

When to see a doctor 

You may want to talk to your doctor about osteoporosis if you went through early menopause or took 

corticosteroids for several months at a time, or if either of your parents had hip fractures. 

 

Osteoporosis weakens bone 

Your bones are in a constant state of renewal — new bone is made and old bone is broken down. When you're 

young, your body makes new bone faster than it breaks down old bone and your bone mass increases. Most 

people reach their peak bone mass by their early 20s. As people age, bone mass is lost faster than it's created. 

How likely you are to develop osteoporosis depends partly on how much bone mass you attained in your youth. 

The higher your peak bone mass, the more bone you have "in the bank" and the less likely you are to develop 

osteoporosis as you age. 

 

Risk factors 
A number of factors can increase the likelihood that you'll develop osteoporosis — including your age, race, 

lifestyle choices, and medical conditions and treatments. 

Unchangeable risks 

Some risk factors for osteoporosis are out of your control, including: 

 Your sex. Women are much more likely to develop osteoporosis than are men. 

 Age. The older you get, the greater your risk of osteoporosis. 

 Race. You're at greatest risk of osteoporosis if you're white or of Asian descent. 

 Family history. Having a parent or sibling with osteoporosis puts you at greater risk, especially if your 

mother or father experienced a hip fracture. 

 Body frame size. Men and women who have small body frames tend to have a higher risk because they 

may have less bone mass to draw from as they age. 

 

Hormone levels 

Osteoporosis is more common in people who have too much or too little of certain hormones in their bodies. 

Examples include: 

 Sex hormones. Lowered sex hormone levels tend to weaken bone. The reduction of estrogen levels in 

women at menopause is one of the strongest risk factors for developing osteoporosis. Men experience a 

gradual reduction in testosterone levels as they age. Treatments for prostate cancer that reduce testosterone 



levels in men and treatments for breast cancer that reduce estrogen levels in women are likely to accelerate 

bone loss. 

 Thyroid problems. Too much thyroid hormone can cause bone loss. This can occur if your thyroid is 

overactive or if you take too much thyroid hormone medication to treat an underactive thyroid. 

 Other glands. Osteoporosis has also been associated with overactive parathyroid and adrenal glands. 

 

Dietary factors 

Osteoporosis is more likely to occur in people who have: 

 Low calcium intake. A lifelong lack of calcium plays a role in the development of osteoporosis. Low 

calcium intake contributes to diminished bone density, early bone loss and an increased risk of fractures. 

 Eating disorders. Severely restricting food intake and being underweight weakens bone in both men and 

women. 

 Gastrointestinal surgery. Surgery to reduce the size of your stomach or to remove part of the intestine 

limits the amount of surface area available to absorb nutrients, including calcium. 

 

Steroids and other medications 
Long-term use of oral or injected corticosteroid medications, such as prednisone and cortisone, interferes with 

the bone-rebuilding process. Osteoporosis has also been associated with medications used to combat or prevent: 

 Seizures 

 Gastric reflux 

 Cancer 

 Transplant rejection 

 

Medical conditions 

The risk of osteoporosis is higher in people who have certain medical problems, including: 

 Celiac disease 

 Inflammatory bowel disease 

 Kidney or liver disease 

 Cancer 

 Lupus 

 Multiple myeloma 

 Rheumatoid arthritis 

 

Lifestyle choices 
Some bad habits can increase your risk of osteoporosis. Examples include: 

 Sedentary lifestyle. People who spend a lot of time sitting have a higher risk of osteoporosis than do 

those who are more active. Any weight-bearing exercise and activities that promote balance and good 

posture are beneficial for your bones, but walking, running, jumping, dancing and weightlifting seem 

particularly helpful. 

 Excessive alcohol consumption. Regular consumption of more than two alcoholic drinks a day increases 

your risk of osteoporosis. 

 Tobacco use. The exact role tobacco plays in osteoporosis isn't clearly understood, but it has been shown 

that tobacco use contributes to weak bones. 

 

Complications 

Compression fractures 

Bone fractures, particularly in the spine or hip, are the most serious complication of osteoporosis. Hip fractures 

often are caused by a fall and can result in disability and even an increased risk of death within the first year 

after the injury. 

In some cases, spinal fractures can occur even if you haven't fallen. The bones that make up your spine 

(vertebrae) can weaken to the point that they may crumple, which can result in back pain, lost height and a 

hunched forward posture. 



 

Prevention 
Good nutrition and regular exercise are essential for keeping your bones healthy throughout your life. 

 

Protein 

Protein is one of the building blocks of bone. And while most people get plenty of protein in their diets, some 

do not. Vegetarians and vegans can get enough protein in the diet if they intentionally seek suitable sources, 

such as soy, nuts, legumes, and dairy and eggs if allowed. Older adults may also eat less protein for various 

reasons. Protein supplementation is an option. 

 

Body weight 

Being underweight increases the chance of bone loss and fractures. Excess weight is now known to increase the 

risk of fractures in your arm and wrist. As such, maintaining an appropriate body weight is good for bones just 

as it is for health in general. 

 

Calcium 

Men and women between the ages of 18 and 50 need 1,000 milligrams of calcium a day. This daily amount 

increases to 1,200 milligrams when women turn 50 and men turn 70. Good sources of calcium include: 

 Low-fat dairy products 

 Dark green leafy vegetables 

 Canned salmon or sardines with bones 

 Soy products, such as tofu 

 Calcium-fortified cereals and orange juice 

 

If you find it difficult to get enough calcium from your diet, consider taking calcium supplements. However, too 

much calcium has been linked to kidney stones. Although yet unclear, some experts suggest that too much 

calcium especially in supplements can increase the risk of heart disease. The Institute of Medicine recommends 

that total calcium intake, from supplements and diet combined, should be no more than 2,000 milligrams daily 

for people older than 50. 

 

Vitamin D 

Vitamin D improves your body's ability to absorb calcium and improves bone health in other ways. People can 

get adequate amounts of vitamin D from sunlight, but this may not be a good source if you live in a high 

latitude, if you're housebound, or if you regularly use sunscreen or avoid the sun entirely because of the risk of 

skin cancer. 

Scientists don't yet know the optimal daily dose of vitamin D for each person. A good starting point for adults is 

600 to 800 international units (IU) a day, through food or supplements. For people without other sources of 

vitamin D and especially with limited sun exposure, a supplement may be needed. Most multivitamin products 

contain between 600 and 800 IU of vitamin D. Up to 4,000 IU of vitamin D a day is safe for most people. 

 

Exercise 

Exercise can help you build strong bones and slow bone loss. Exercise will benefit your bones no matter when 

you start, but you'll gain the most benefits if you start exercising regularly when you're young and continue to 

exercise throughout your life. 

Combine strength training exercises with weight-bearing and balance exercises. Strength training helps 

strengthen muscles and bones in your arms and upper spine, and weight-bearing exercises — such as walking, 

jogging, running, stair climbing, skipping rope, skiing and impact-producing sports — affect mainly the bones 

in your legs, hips and lower spine. Balance exercises such as tai chi can reduce your risk of falling especially as 

you get older. 

Swimming, cycling and exercising on machines such as elliptical trainers can provide a good cardiovascular 

workout, but they're not as helpful for improving bone health. 



Diagnosis 
Your bone density can be measured by a machine that uses low levels of X-rays to determine the proportion of 

mineral in your bones. During this painless test, you lie on a padded table as a scanner passes over your body. In 

most cases, only a few bones are checked — usually in the hip, wrist and spine. 

 

Treatment 
Treatment recommendations are often based on an estimate of your risk of breaking a bone in the next 10 years 

using information such as the bone density test. If the risk is not high, treatment might not include medication 

and might focus instead on modifying risk factors for bone loss and falls. 

For both men and women at increased risk of fracture, the most widely prescribed osteoporosis medications are 

bisphosphonates. Examples include: 

 Alendronate (Fosamax) 

 Risedronate (Actonel, Atelvia) 

 Ibandronate (Boniva) 

 Zoledronic acid (Reclast) 

 

Side effects include nausea, abdominal pain and heartburn-like symptoms. These are less likely to occur if the 

medicine is taken properly. Intravenous forms of bisphosphonates don't cause stomach upset but can cause 

fever, headache and muscle aches for up to three days. And it may be easier to schedule a quarterly or yearly 

injection than to remember to take a weekly or monthly pill, but it can be more costly to do so. 

Using bisphosphonate therapy for more than five years has been linked to a very rare problem in which the 

middle of the thighbone cracks and might even break completely. 

Bisphosphonates also have the potential to affect the jawbone. Osteonecrosis of the jaw is a rare condition that 

can occur typically after a tooth extraction in which a section of jawbone fails to heal where the tooth was 

pulled. You should have a recent dental examination before starting bisphosphonates. 

 

Hormone-related therapy 

Estrogen, especially when started soon after menopause, can help maintain bone density. However, estrogen 

therapy can increase the risk of blood clots, endometrial cancer, breast cancer and possibly heart disease. 

Therefore, estrogen is typically used for bone health in younger women or in women whose menopausal 

symptoms also require treatment. 

Raloxifene (Evista) mimics estrogen's beneficial effects on bone density in postmenopausal women, without 

some of the risks associated with estrogen. Taking this drug may reduce the risk of some types of breast cancer. 

Hot flashes are a common side effect. Raloxifene also may increase your risk of blood clots. 

In men, osteoporosis may be linked with a gradual age-related decline in testosterone levels. Testosterone 

replacement therapy can help improve symptoms of low testosterone, but osteoporosis medications have been 

better studied in men to treat osteoporosis and thus are recommended alone or in addition to testosterone. 

 

Other osteoporosis medications 

If you can't tolerate the more common treatments for osteoporosis — or if they don't work well enough — your 

doctor might suggest trying: 

 Denosumab (Prolia). Compared with bisphosphonates, denosumab produces similar or better bone 

density results and reduces the chance of all types of fractures. Denosumab is delivered via a shot under 

the skin every six months. 

 Teriparatide (Forteo). This powerful drug is similar to parathyroid hormone and stimulates new bone 

growth. It's given by daily injection under the skin. After two years of treatment with teriparatide, another 

osteoporosis drug is taken to maintain the new bone growth. 

 

Lifestyle and home remedies 

These suggestions may help reduce your risk of developing osteoporosis or experiencing broken bones: 

 Don't smoke. Smoking increases rates of bone loss and the chance of experiencing a fracture. 



 Avoid excessive alcohol. Consuming more than two alcoholic drinks a day may decrease bone formation. 

Being under the influence of alcohol also can increase your risk of falling. 

 Prevent falls. Wear low-heeled shoes with nonslip soles and check your house for electrical cords, area 

rugs and slippery surfaces that might cause you to trip or fall. Keep rooms brightly lit, install grab bars just 

inside and outside your shower door, and make sure you can get into and out of your bed easily. 

 

Alternative medicine 
Soy protein appears to have activity similar to estrogen on bone tissue. Some studies indicate that bone fracture 

risk is lessened in postmenopausal Asian women who consume higher amounts of soy protein. But soy should 

be used with caution by women who have a family or personal history of breast cancer. Most available soy 

products have not been shown to reduce the chance of fractures. 

Ipriflavone is a product made in a laboratory from one of the isoflavones found in soy. When combined with 

calcium, ipriflavone appears to prevent bone loss and reduce pain associated with compression fractures in the 

spine. 

 

What you can do 

 Write down any symptoms you've noticed, though it's possible you may not have any. 

 Write down key personal information, including any major stresses or recent life changes. 

 Make a list of all medications, vitamins and supplements that you're currently taking or have taken in the 

past. It's especially helpful if you record the type and dose of calcium and vitamin D supplements, because 

many different preparations are available. If you're not sure what information your doctor might need, take 

the bottles with you. 

 Write down questions to ask your doctor. 

 

https://www.mayoclinic.org/diseases-conditions/osteoporosis/symptoms-causes/syc-20351968 
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Plantar fasciitis 
 

Overview 

Plantar fasciitis (PLAN-tur fas-e-I-tis) is one of the most common causes of heel pain. It involves inflammation 

of a thick band of tissue that runs across the bottom of your foot and connects your heel bone to your toes 

(plantar fascia). 

Plantar fasciitis commonly causes stabbing pain that usually occurs with your first steps in the morning. As you 

get up and move more, the pain normally decreases, but it might return after long periods of standing or after 

rising from sitting. 

Plantar fasciitis is more common in runners. In addition, people who are overweight and those who wear shoes 

with inadequate support have an increased risk of plantar fasciitis. 

 

Symptoms 
Plantar fasciitis typically causes a stabbing pain in the bottom of your foot near the heel. The pain is usually the 

worst with the first few steps after awakening, although it can also be triggered by long periods of standing or 

rising from sitting. The pain is usually worse after exercise, not during it. 

 

Causes 

Under normal circumstances, your plantar fascia acts like a shock-absorbing bowstring, supporting the arch in 

your foot. If tension and stress on that bowstring become too great, small tears can arise in the fascia. Repetitive 

stretching and tearing can cause the fascia to become irritated or inflamed, though in many cases of plantar 

fasciitis, the cause isn't clear. 

 

Risk factors 
Though plantar fasciitis can arise without an obvious cause, factors that can increase your risk of developing 

plantar fasciitis include: 

 Age. Plantar fasciitis is most common between the ages of 40 and 60. 

 Certain types of exercise. Activities that place a lot of stress on your heel and attached tissue — such as 

long-distance running, ballistic jumping activities, ballet dancing and aerobic dance — can contribute to 

an earlier onset of plantar fasciitis. 

 Foot mechanics. Being flat-footed, having a high arch or even having an abnormal pattern of walking can 

affect the way weight is distributed when you're standing and put added stress on the plantar fascia. 

 Obesity. Excess pounds put extra stress on your plantar fascia. 

 Occupations that keep you on your feet. Factory workers, teachers and others who spend most of their 

work hours walking or standing on hard surfaces can damage their plantar fascia. 

 

Complications 
Ignoring plantar fasciitis may result in chronic heel pain that hinders your regular activities. Changing the way 

you walk to minimize plantar fasciitis pain might lead to foot, knee, hip or back problems. 

 

Diagnosis 
The diagnosis is made based on the medical history and physical examination. During the exam, your doctor 

will check for areas of tenderness in your foot. Where your pain is situated can help determine its cause. 

 

Imaging tests 

Usually no tests are necessary. Your doctor might suggest an X-ray or magnetic resonance imaging (MRI) to 

make sure your pain isn't being caused by another problem, such as a stress fracture or a pinched nerve. 

Sometimes an X-ray shows a spur of bone projecting forward from the heel bone. In the past, these bone spurs 

were often blamed for heel pain and removed surgically. But many people who have bone spurs on their heels 

have no heel pain. 



Treatment 
Most people who have plantar fasciitis recover with conservative treatments, including resting, icing the painful 

area and stretching, in several months. 

 

Medications 

Pain relievers such as ibuprofen (Advil, Motrin IB, others) and naproxen sodium (Aleve) can ease the pain and 

inflammation associated with plantar fasciitis. 

 

Therapies 

Stretching and strengthening exercises or use of specialized devices may provide symptom relief. These 

include: 

 Physical therapy. A physical therapist can instruct you in a series of exercises to stretch the plantar fascia 

and Achilles tendon and to strengthen lower leg muscles, which stabilize your ankle and heel. A therapist 

might also teach you to apply athletic taping to support the bottom of your foot. 

 Night splints. Your physical therapist or doctor might recommend that you wear a splint that stretches 

your calf and the arch of your foot while you sleep. This holds the plantar fascia and Achilles tendon in a 

lengthened position overnight and facilitates stretching. 

 Orthotics. Your doctor might prescribe off-the-shelf or custom-fitted arch supports (orthotics) to help 

distribute pressure to your feet more evenly. 

 

Surgical or other procedures 

When more-conservative measures aren't working after several months, your doctor might recommend: 

 Injections. Injecting a type of steroid medication into the tender area can provide temporary pain relief. 

Multiple injections aren't recommended because they can weaken your plantar fascia and possibly cause it 

to rupture. More recently, platelet-rich plasma has been used, under ultrasound guidance, to provide pain 

relief with less risk of tissue rupture. 

 Extracorporeal shock wave therapy. In this procedure, sound waves are directed at the area of heel pain 

to stimulate healing. It's usually used for chronic plantar fasciitis that hasn't responded to more-

conservative treatments. This procedure might cause bruising, swelling, pain, numbness or tingling. Some 

studies show promising results, but it hasn't been shown to be consistently effective. 

 Tenex procedure. This minimally invasive procedure removes the scar tissue of plantar fasciitis without 

surgery. 

 Surgery. Few people need surgery to detach the plantar fascia from the heel bone. It's generally an option 

only when the pain is severe and all else fails. Side effects include a weakening of the arch in your foot. 

 

Lifestyle and home remedies 

To reduce the pain of plantar fasciitis, try these self-care tips: 

 Maintain a healthy weight. Lose weight if you're overweight or obese to minimize stress on your plantar 

fascia. 

 Choose supportive shoes. Avoid high heels. Buy shoes with a low to moderate heel, good arch support 

and shock absorbency. Don't go barefoot, especially on hard surfaces. 

 Don't wear worn-out athletic shoes. Replace your old athletic shoes before they stop supporting and 

cushioning your feet. If you're a runner, buy new shoes after about 400 to 500 miles of use. 

 Change your sport. Try a low-impact sport, such as swimming or bicycling, instead of walking or 

jogging. 

 Apply ice. Hold a cloth-covered ice pack over the area of pain for 15 to 20 minutes three or four times a 

day or after activity. Or try ice massage. Freeze a water-filled paper cup and roll it over the site of 

discomfort for about five to seven minutes. Regular ice massage can help reduce pain and inflammation. 

 Stretch your arches. Simple home exercises can stretch your plantar fascia, Achilles tendon and calf 

muscles. 



Preparing for your appointment 
While you may initially consult your family physician, he or she may refer you to a doctor who specializes in 

foot disorders or sports medicine. 

 

What you can do 

You may want to write a list that includes: 

 Your symptoms, and when they started 

 Key personal information, including your and your family's medical history and activities you do that 

could have contributed to your symptoms 

 All the medications, vitamins or other supplements you take, including doses 

 Questions to ask the doctor 

 

https://www.mayoclinic.org/diseases-conditions/plantar-fasciitis/symptoms-causes/syc-20354846 
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Bone Spurs 

Overview 
Bone spurs are bony projections that develop along bone edges. Bone spurs (osteophytes) often form where 

bones meet each other — in your joints. They can also form on the bones of your spine. 

The main cause of bone spurs is the joint damage associated with osteoarthritis. Most bone spurs cause no 

symptoms and can go undetected for years. They might not require treatment. If treatment is needed, it depends 

on where spurs are located and how they affect your health. 

 

Symptoms 

Bone spurs on spine 

Most bone spurs cause no signs or symptoms. You might not realize you have bone spurs until an X-ray for 

another condition reveals the growths. In some cases, though, bone spurs can cause pain and loss of motion in 

your joints. 

Specific symptoms depend on where the bone spurs are. Examples include: 

 Knee. Bone spurs in your knee can make it painful to extend and bend your leg. 

 Spine. On your vertebrae, bone spurs can narrow the space that contains your spinal cord. These bone 

spurs can pinch the spinal cord or its nerve roots and can cause weakness or numbness in your arms or 

legs. 

 Hip. Bone spurs can make it painful to move your hip, although you might feel the pain in your knee. 

Depending on their placement, bone spurs can reduce the range of motion in your hip joint. 

 

When to see a doctor 

Make an appointment with your doctor if you have pain or swelling in one or more joints or if you have 

difficulty moving a joint. 

 

Causes 
Joint damage from osteoarthritis is the most common cause of bone spurs. As osteoarthritis breaks down the 

cartilage cushioning the ends of your bones, your body attempts to repair the loss by creating bone spurs near 

the damaged area. 

 

Diagnosis 
During the physical exam, your doctor might feel around your joint to pinpoint your pain. Your doctor might 

also order X-rays or other imaging tests to view your joints and bones. 

 

Treatment 
If your bone spurs cause pain, your doctor might recommend over-the-counter pain relievers, such as 

acetaminophen (Tylenol, others), ibuprofen (Advil, Motrin IB, others) or naproxen sodium (Aleve, others). 

 

Preparing for your appointment 
You'll likely first see your family doctor, who might refer you to a doctor who specializes in the diagnosis and 

treatment of joint disorders (rheumatologist). 

Here's some information to help you get ready for your appointment. 

 

What you can do 

 List your symptoms and how long you've had them. 

 Write down key medical information, including other conditions you have, all medications and 

supplements you take, and family history of bone or joint disease. 

 Note recent injuries that affected a joint. 

 Write down questions to ask your doctor. 

 

https://www.mayoclinic.org/diseases-conditions/bone-spurs/symptoms-causes/syc-20370212 
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Osteosarcoma 
 

Overview 
Though rare, osteosarcoma is the most common type of bone cancer, which begins in cells that form bones. In 

very rare instances, it occurs in soft tissue outside the bone. Osteosarcoma is most often found in the long bones 

— more often the legs, but sometimes the arms — but it can start in any bone. 

Osteosarcoma tends to occur in teenagers and young adults, but it can also occur in younger children and older 

adults. Treatment usually involves chemotherapy and surgery. Typically radiation therapy is not effective in 

treating osteosarcoma, though the use of new improved radiation techniques, such as proton beam therapy, is 

being studied. 

Treatment for osteosarcoma has greatly improved over the years. The outlook (prognosis) and treatment 

decisions depend on where the osteosarcoma starts, tumor size, the type and grade of osteosarcoma, and 

whether the cancer has spread. After completion of treatment, people need lifelong monitoring for potential late 

effects of intense chemotherapy. 

 

Symptoms 
Signs and symptoms of osteosarcoma may include, among others: 

 Swelling near a bone 

 Bone or joint pain 

 Bone injury or bone break for no clear reason 

 

Because these symptoms can be mistaken for other health issues, such as a sports injury, sometimes there is a 

delay in seeking medical help. 

 

Causes 

The cause of osteosarcoma is not clear and most cases appear to occur sporadically, but some factors may 

increase the risk. 

 

Risk factors 
These factors increase the risk of osteosarcoma: 

 Previous treatment with radiation therapy 

 Certain inherited or genetic conditions, including hereditary retinoblastoma, Bloom syndrome, Li-

Fraumeni syndrome, Rothmund-Thomson syndrome, Diamond-Blackfan anemia, Paget's disease and 

Werner syndrome 

 

Complications 
Osteosarcoma can spread from where it started to other areas, making treatment and recovery more difficult. 

Surgery that removes the tumor and spares the limb is most often the norm. But certain patients may require 

amputation of the affected part of the limb and then need to learn to use an artificial limb (prosthesis). 

As with other types of serious cancer, aggressive chemotherapy for osteosarcoma can cause substantial side 

effects, both in the short and long term. The health care team takes steps to treat and manage these effects as 

best as possible. And it's important for you to learn what to watch for and contact your team with any concerns. 

 

Prevention 
There is no known way to prevent osteosarcoma, though certain factors, such as past radiation therapy or certain 

genetic conditions increase the risk. Still, having a risk factor doesn't necessarily mean that you'll get 

osteosarcoma. But any signs or symptoms should be checked out as soon as possible. 

 

Diagnosis 
The first steps in seeking a diagnosis typically include a physical exam, medical history and lab tests. 

The doctor may recommend one or more of these imaging tests to locate the cancer and find out if it has spread: 

 X-ray 



 Computerized tomography (CT) 

 Magnetic resonance imaging (MRI) 

 Positron emission tomography (PET) 

 Bone scan 

 

Biopsy 

The doctor may recommend a procedure to remove a sample of tissue (biopsy) from the tumor for lab testing. 

Testing can show whether the tissue is cancerous and, if so, what type of cancer. Testing also reveals the 

cancer's grade, which helps doctors understand how aggressive the cancer may be. 

Types of biopsy procedures used to diagnose osteosarcoma include: 

 Needle biopsy. The doctor inserts a thin needle through the skin and guides it into the tumor. The needle 

is used to remove small pieces of tissue from the tumor. 

 Surgical biopsy. The doctor makes an incision through the skin and removes either the entire tumor 

(excisional biopsy) or a portion of the tumor (incisional biopsy). 

 

Determining the type of biopsy needed and the specifics of how it should be performed requires careful 

planning by the medical team. Doctors need to perform the biopsy in a way that won't interfere with future 

surgery to remove the cancer. For this reason, ask your doctor for a referral to a team of experts with extensive 

experience in treating osteosarcoma before the biopsy. 

After the diagnosis, the extent (stage) of the cancer needs to be determined — whether and how far it has 

spread. Localized osteosarcoma has not spread beyond its origin or nearby tissues. Metastatic osteosarcoma has 

spread to other areas of the body. The cancer stage and other factors guide treatment options. 

 

Treatment 
Over the years, major advances have been made in treating osteosarcoma. Treatment typically includes limb-

sparing surgery and chemotherapy, but there are other options. 

 Surgery. The goal of surgery is to remove the cancer cells, but surgeons also perform operations to 

maintain function and minimize disability. The extent of surgery for osteosarcoma depends on several 

factors, such as the tumor size, location and the person's age. 

o Limb-sparing surgery. In most cases, surgery for osteosarcoma focuses on removing the tumor and 

sparing the limb so that function can be maintained. Whether this is feasible depends, in part, on the 

extent of the cancer and how much muscle and tissue need to be removed. 

o Amputation. With advancements in limb-sparing surgery, the need for amputation — removing a 

limb or part of a limb — has greatly reduced over the years. If amputation is necessary, advances in 

prosthetic joints can significantly improve outcomes and function. 

o Rotationplasty. In this surgery, sometimes used for children who are still growing, the surgeon 

removes the tumor and surrounding area, including the knee joint. The foot and ankle are then 

rotated and the ankle functions as a knee. A prosthesis is used for the lower leg and foot. Results 

typically enable the person to function very well in physical activities, sports and daily living. 

 Chemotherapy. Chemotherapy uses drugs to kill cancer cells. Doctors often recommend using 

chemotherapy before surgery for osteosarcoma, to reduce the size of the tumor, and after surgery, to kill 

any cancer cells that may remain. 

 Radiation therapy in select cases. Radiation therapy uses high-energy beams, such as X-rays and 

protons, to kill cancer cells. Though typically radiation is not used due to lack of effectiveness in treating 

osteosarcoma, newer forms of radiation therapy are being studied and may rarely be used. 

 Clinical trials. Clinical trials are studies to investigate new ways of treating cancer. Many of the advances 

in treating pediatric cancers, including osteosarcoma, come from clinical trials of the Children's Oncology 

Group, which has more than 200 participating medical institutions from the United States and other 

countries. 



 

Coping and support 
A diagnosis of osteosarcoma can be frightening. With time you'll find ways to cope with the distress and 

uncertainty of cancer. Until then, you may find it helps to: 

 Learn enough about osteosarcoma to make decisions about care. Ask your doctor about this sarcoma, 

including treatment options. As you learn more, you may become more confident in understanding and 

making decisions about treatment options. If your child has cancer, ask the health care team for guidance 

on sharing this information in a caring and age-appropriate way. 

 Keep friends and family close. Keeping your close relationships strong can help you deal with cancer. 

Friends and relatives can provide the practical and emotional support you'll need, especially when you feel 

overwhelmed. 

 Ask about mental health support. The concern and understanding of a counselor, medical social worker, 

psychologist or other mental health professional also may help you. If your child has cancer, ask your 

health care team for advice on providing emotional and social support and options for professional mental 

health support. You can also check online for a cancer organization, such as the American Cancer Society, 

that lists support services. 

 

Preparing for your appointment 
If there are signs and symptoms that worry you, you'll likely start by making an appointment with your primary 

care doctor — or the pediatrician if the concern is with your child. If your doctor suspects osteosarcoma, ask for 

a referral to an experienced specialist. 

Osteosarcoma typically needs to be treated by a team of specialists, which may include, for example: 

 Orthopedic surgeons who specialize in operating on cancers that affect the bones (orthopedic oncologists) 

 Other surgeons, depending on patient age (for example, pediatric surgeons) 

 Doctors who specialize in treating cancer with chemotherapy or other systemic medications (medical 

oncologists or, for children, pediatric oncologists) 

 Doctors who analyze tissue to diagnose the specific type of cancer (pathologists) 

 Rehabilitation specialists who can help in recovery after surgery 

 

What you can do 

Before the appointment, make a list of: 

 Signs and symptoms, including any that seem unrelated to the reason for the appointment 

 Any medications being taken, including vitamins, herbs and over-the-counter medicines, and their 

dosages 

 Key personal information, including any major stresses or recent life changes 

 Bring previous scans or X-rays (both the images and the reports) and any other medical records related 

to this situation 

 Consider taking a relative or friend along to help you remember all the information provided during 

the appointment 

 Prepare a list of questions to ask the doctor to make the most of your time 

 

https://www.mayoclinic.org/diseases-conditions/osteosarcoma/symptoms-causes/syc-20351052 
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Fibrodysplasia ossificans progressive (FOP) 

 

Fibrodysplasia ossificans progressiva (FOP) is a disorder in which skeletal muscle and connective tissue, 

such as tendons and ligaments, are gradually replaced by bone (ossified). This condition leads to bone formation 

outside the skeleton (extra-skeletal or heterotopic bone) that restricts movement. This process generally 

becomes noticeable in early childhood, starting with the neck and shoulders and moving down the body and into 

the limbs. People with FOP are born with abnormal big toes (hallux valgus) which can be helpful in making 

the diagnosis. Trauma, such as a fall or invasive medical procedure, or a viral illness may trigger episodes of 

muscle swelling and inflammation (myositis). These flareups lasts for several days to months and often result in 

permanent bone growth in the injured area. FOP is almost always caused by a mutation at the same place in 

the ACVR1 gene and is inherited in an autosomal dominant manner. This condition occurs in about 1 in 

1,600,000 newborns and about 800 people worldwide are known to have FOP 

 

Symptoms 
Fibrodysplasia ossificans progressiva (FOP) is characterized by the gradual replacement of muscle tissue and 

connective tissue (such as tendons and ligaments) by bone, restricting movement. This process generally 

becomes noticeable in early childhood, starting with the neck and shoulders and proceeding down the body and 

into the limbs. 

The formation of extra-skeletal bone causes progressive loss of mobility as the joints become affected. Speaking 

and eating may also become difficult as the mouth becomes affected. Over time, people with FOP may become 

malnourished because of the inability to eat. They may also develop breathing difficulties as a result of extra 

bone formation around the rib cage that restricts expansion of the lungs. 

Any trauma to the muscles of an individual with FOP (a fall or an invasive medical procedure) may trigger 

episodes of muscle swelling and inflammation followed by more rapid ossification in the injured area. Flare-ups 

may also be caused by viral illnesses such as the flu. 

People with FOP are generally born with malformed big toes. This abnormality of the big toes is a characteristic 

feature that helps to distinguish this disorder from other bone and muscle problems. Affected individuals may 

also have short thumbs and other skeletal abnormalities. 

 

This table lists symptoms that people with this disease may have. For most diseases, symptoms will vary from 

person to person. People with the same disease may not have all the symptoms listed. This information comes 

from a database called the Human Phenotype Ontology (HPO) . The HPO collects information on symptoms 

that have been described in medical resources. The HPO is updated regularly. Use the HPO ID to access more 

in-depth information about a symptom. 

 

Inheritance 
Fibrodysplasia ossificans progressiva is inherited in an autosomal dominant pattern, which means one copy of 

the altered gene in each cell is sufficient to cause the disorder.  

Most cases of fibrodysplasia ossificans progressiva result from new mutations in the gene. These cases occur in 

people with no history of the disorder in their family. In only a small number of cases, an affected person has 

inherited the mutation from one affected parent.  

 

Diagnosis 
Making a diagnosis for a genetic or rare disease can often be challenging. Healthcare professionals typically 

look at a person’s medical history, symptoms, physical exam, and laboratory test results in order to make a 

diagnosis. The following resources provide information relating to diagnosis and testing for this condition. If 

you have questions about getting a diagnosis, you should contact a healthcare professional. 

Testing Resources 

The Genetic Testing Registry (GTR) provides information about the genetic tests for this condition. The 

intended audience for the GTR is health care providers and researchers. Patients and consumers with specific 

questions about a genetic test should contact a health care provider or a genetics professional. 

http://ghr.nlm.nih.gov/glossary=connectivetissue
http://ghr.nlm.nih.gov/gene/ACVR1
http://www.human-phenotype-ontology.org/
http://www.genome.gov/glossary/index.cfm?id=70
http://www.ncbi.nlm.nih.gov/gtr/conditions/C0016037


Treatment 
There is currently no definitive treatment.  However, a brief course of high-dose corticosteroids, such 

as Prednisone, started within the first 24 hours of a flare-up, may help reduce the intense inflammation 

and tissue swelling seen in the early stages of fibrodysplasia ossificans progressiva.  Other medications, such as 

muscle relaxants, mast cell inhibitors, and aminobisphosphonates, if appropriate, should be closely monitored 

by a physician.  Surgery to remove heterotopic and extra-skeletal bone is risky and can potentially cause painful 

new bone growth.  

Management Guidelines 

Emergency Medical Information/Treatment Guidelines 

Project OrphanAnesthesia is a project whose aim is to create peer-reviewed, readily accessible guidelines for 

patients with rare diseases and for the anesthesiologists caring for them. The project is a collaborative effort of 

the German Society of Anesthesiology and Intensive Care, Orphanet, the European Society of Pediatric 

Anesthesia, anesthetists and rare disease experts with the aim to contribute to patient safety. 

 

If you need medical advice, you can look for doctors or other healthcare professionals who have experience 

with this disease. You may find these specialists through advocacy organizations, clinical trials, or articles 

published in medical journals. You may also want to contact a university or tertiary medical center in your area, 

because these centers tend to see more complex cases and have the latest technology and treatments. 

If you can’t find a specialist in your local area, try contacting national or international specialists. They may be 

able to refer you to someone they know through conferences or research efforts. Some specialists may be 

willing to consult with you or your local doctors over the phone or by email if you can't travel to them for care. 

You can find more tips in our guide, How to Find a Disease Specialist. We also encourage you to explore the 

rest of this page to find resources that can help you find specialists. 

Healthcare Resources 

To find a medical professional who specializes in genetics, you can ask your doctor for a referral or you can 

search for one yourself. Online directories are provided by the American College of Medical Genetics and 

the National Society of Genetic Counselors. If you need additional help, contact a GARD Information 

Specialist. You can also learn more about genetic consultations from Genetics Home Reference. 

Living With 
Living with a genetic or rare disease can impact the daily lives of patients and families. These resources can 

help families navigate various aspects of living with a rare disease. 

Financial Resources 

 The Social Security Administration has included this condition in their Compassionate Allowances Initiative. 

This initiative speeds up the processing of disability claims for applicants with certain medical conditions that 

cause severe disability. More information about Compassionate Allowances and applying for Social Security 

disability is available online. 

 

https://rarediseases.info.nih.gov/diseases/6445/fibrodysplasia-ossificans-progressiva 

 

  

http://www.ifopa.org/en/living-with-fop-menu/treatment-guidelines.html
http://www.orphananesthesia.eu/en/rare-diseases/published-guidelines/cat_view/61-rare-diseases/60-published-guidelines/111-fibrodysplasia-ossificans-progressiva.html
https://rarediseases.info.nih.gov/guides/pages/25/how-to-find-a-disease-specialist
https://www.acmg.net/ACMG/Find_Genetic_Services/ACMG/ISGweb/FindaGeneticService.aspx?hkey=720856ab-a827-42fb-a788-b618b15079f9
https://www.findageneticcounselor.com/
https://rarediseases.info.nih.gov/about-gard/contact-gard
https://rarediseases.info.nih.gov/about-gard/contact-gard
https://ghr.nlm.nih.gov/primer#consult
https://secure.ssa.gov/apps10/poms.nsf/lnx/0423022395
http://www.ssa.gov/compassionateallowances/index.htm
https://www.ssa.gov/benefits/disability/
https://www.ssa.gov/benefits/disability/
https://rarediseases.info.nih.gov/diseases/6445/fibrodysplasia-ossificans-progressiva


Ankylosing spondylitis 
 

Overview 
Ankylosing spondylitis is an inflammatory disease that, over time, can cause some of the vertebrae in your 

spine to fuse. This fusing makes the spine less flexible and can result in a hunched-forward posture. If ribs are 

affected, it can be difficult to breathe deeply. 

Ankylosing spondylitis affects men more often than women. Signs and symptoms typically begin in early 

adulthood. Inflammation also can occur in other parts of your body — most commonly, your eyes. 

There is no cure for ankylosing spondylitis, but treatments can lessen your symptoms and possibly slow 

progression of the disease. 

 

Symptoms 
Early signs and symptoms of ankylosing spondylitis might include pain and stiffness in your lower back and 

hips, especially in the morning and after periods of inactivity. Neck pain and fatigue also are common. Over 

time, symptoms might worsen, improve or stop at irregular intervals. 

The areas most commonly affected are: 

 The joint between the base of your spine and your pelvis (sacroiliac) 

 The vertebrae in your lower back 

 The places where your tendons and ligaments attach to bones (entheses), mainly in your spine, but 

sometimes along the back of your heel 

 The cartilage between your breastbone and ribs 

 Your hip and shoulder joints 

 

When to see a doctor 

Seek medical attention if you have low back or buttock pain that came on slowly, is worse in the morning or 

awakens you from your sleep in the second half of the night — particularly if this pain improves with exercise 

and worsens with rest. See an eye specialist (ophthalmologist) immediately if you develop a painful red eye, 

severe light sensitivity or blurred vision. 

 

Causes 

Ankylosing spondylitis has no known specific cause, though genetic factors seem to be involved. In particular, 

people who have a gene called HLA-B27 are at greatly increased risk of developing ankylosing spondylitis. 

However, only some people with the gene develop the condition. 

 

Risk factors 
 Your sex. Men are more likely to develop ankylosing spondylitis than are women. 

 Your age. Onset generally occurs in late adolescence or early adulthood. 

 Your heredity. Most people who have ankylosing spondylitis have the HLA-B27 gene. But many people 

who have this gene never develop ankylosing spondylitis. 

 

Complications 
In severe ankylosing spondylitis, new bone forms as part of the body's attempt to heal. This new bone gradually 

bridges the gap between vertebrae and eventually fuses sections of vertebrae. Those parts of your spine become 

stiff and inflexible. Fusion can also stiffen your rib cage, restricting your lung capacity and function. 

Other complications might include: 

 Eye inflammation (uveitis). One of the most common complications of ankylosing spondylitis, uveitis 

can cause rapid-onset eye pain, sensitivity to light and blurred vision. See your doctor right away if you 

develop these symptoms. 

 Compression fractures. Some people's bones thin during the early stages of ankylosing spondylitis. 

Weakened vertebrae can crumble, increasing the severity of your stooped posture. Vertebral fractures can 

put pressure on and possibly injure the spinal cord and the nerves that pass through the spine. 



 Heart problems. Ankylosing spondylitis can cause problems with your aorta, the largest artery in your 

body. The inflamed aorta can enlarge to the point that it distorts the shape of the aortic valve in the heart, 

which impairs its function. 

 

Diagnosis 
During the physical exam, your doctor might ask you to bend in different directions to test the range of motion 

in your spine. He or she might try to reproduce your pain by pressing on specific portions of your pelvis or by 

moving your legs into a particular position. Also, your doctor might ask you to take a deep breath to see if you 

have difficulty expanding your chest. 

 

Imaging tests 

X-rays allow your doctor to check for changes in your joints and bones, though the visible signs of ankylosing 

spondylitis might not be evident early in the disease. 

An MRI uses radio waves and a strong magnetic field to provide more-detailed images of bones and soft 

tissues. MRI scans can reveal evidence of ankylosing spondylitis earlier in the disease process, but are much 

more expensive. 

 

Lab tests 

There are no specific lab tests to identify ankylosing spondylitis. Certain blood tests can check for markers of 

inflammation, but inflammation can be caused by many different health problems. 

Your blood can be tested for the HLA-B27 gene, but most people who have that gene don't have ankylosing 

spondylitis, and fewer black people with the disease have the gene than do white people. 

 

Treatment 
The goal of treatment is to relieve your pain and stiffness, and prevent or delay complications and spinal 

deformity. Ankylosing spondylitis treatment is most successful before the disease causes irreversible damage to 

your joints. 

 

Medications 

Nonsteroidal anti-inflammatory drugs (NSAIDs) — such as naproxen (Naprosyn) and indomethacin (Indocin) 

— are the medications doctors most commonly use to treat ankylosing spondylitis. They can relieve your 

inflammation, pain and stiffness. However, these medications might cause gastrointestinal bleeding. 

If NSAIDs aren't helpful, your doctor might suggest starting a biologic medication, such as a tumor necrosis 

factor (TNF) blocker or an interleukin 17 (IL-17) inhibitor. TNF blockers target a cell protein that causes 

inflammation in the body. IL-17 plays a role in your body's defense against infection and also has a role in 

inflammation. 

TNF blockers help reduce pain, stiffness, and tender or swollen joints. They are administered by injecting the 

medication under the skin or through an intravenous line. 

The five TNF blockers approved by the Food & Drug Administration to treat ankylosing spondylitis are: 

 Adalimumab (Humira) 

 Certolizumab pegol (Cimzia) 

 Etanercept (Enbrel) 

 Golimumab (Simponi; Simponi Aria) 

 Infliximab (Remicade) 

Secukinumab (Cosentyx) is the first IL-17 inhibitor approved by the FDA for the treatment of ankylosing 

spondylitis. 

TNF blockers and IL-17 inhibitors can reactivate latent tuberculosis and make you more prone to infection. 

 

Therapy 

Physical therapy is an important part of treatment and can provide a number of benefits, from pain relief to 

improved strength and flexibility. A physical therapist can design specific exercises for your needs. 



Range-of-motion and stretching exercises can help maintain flexibility in your joints and preserve good posture. 

Proper sleep and walking positions and abdominal and back exercises can help maintain your upright posture. 

 

Surgery 

Most people with ankylosing spondylitis don't need surgery. However, your doctor might recommend surgery if 

you have severe pain or joint damage, or if your hip joint is so damaged that it needs to be replaced. 

 

Lifestyle and home remedies 
Besides seeing your doctor regularly and taking your medications as prescribed, here are some things you can 

do to help your condition. 

 Stay active. Exercise can help ease pain, maintain flexibility and improve your posture. 

 Apply heat and cold. Heat applied to stiff joints and tight muscles can ease pain and stiffness. Try 

heating pads and hot baths and showers. Ice on inflamed areas can help reduce swelling. 

 Don't smoke. If you smoke, quit. Smoking is generally bad for your health, but it creates additional 

problems for people with ankylosing spondylitis, including further hampering breathing. 

 Practice good posture. Practicing standing straight in front of a mirror can help you avoid some of the 

problems associated with ankylosing spondylitis. 

 

Coping and support 
The course of your condition can change over time, and you might have painful episodes (relapses) and periods 

of less pain (remissions) throughout your life. But most people are able to live productive lives despite a 

diagnosis of ankylosing spondylitis. 

You might want to join an online or in-person support group of people with this condition, to share experiences 

and support. 

 

Preparing for your appointment 
You might first bring your symptoms to the attention of your family doctor. He or she may refer you to a doctor 

who specializes in inflammatory disorders (rheumatologist). 

Here's some information to help you get ready for your appointment. 

 

What you can do 

Make a list of: 

 Your symptoms, including any that may seem unrelated to the reason you made the appointment, and 

when they began 

 Key personal information, including major stresses, recent life changes and family medical history 

 All medications, vitamins and other supplements you take and their doses 

 Questions to ask your doctor 

 

Take a family member or friend along, if possible, to help you remember the information you're given. 

 

https://www.mayoclinic.org/diseases-conditions/ankylosing-spondylitis/symptoms-causes/syc-20354808 
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Scoliosis 
 

Overview 
Scoliosis is a sideways curvature of the spine that occurs most often during the growth spurt just before puberty. 

While scoliosis can be caused by conditions such as cerebral palsy and muscular dystrophy, the cause of most 

scoliosis is unknown. 

Most cases of scoliosis are mild, but some children develop spine deformities that continue to get more severe 

as they grow. Severe scoliosis can be disabling. An especially severe spinal curve can reduce the amount of 

space within the chest, making it difficult for the lungs to function properly. 

Children who have mild scoliosis are monitored closely, usually with X-rays, to see if the curve is getting 

worse. In many cases, no treatment is necessary. Some children will need to wear a brace to stop the curve from 

worsening. Others may need surgery to keep the scoliosis from worsening and to straighten severe cases of 

scoliosis. 

 

Symptoms 
Signs and symptoms of scoliosis may include: 

 Uneven shoulders 

 One shoulder blade that appears more prominent than the other 

 Uneven waist 

 One hip higher than the other 

If a scoliosis curve gets worse, the spine will also rotate or twist, in addition to curving side to side. This causes 

the ribs on one side of the body to stick out farther than on the other side. 

 

When to see a doctor 

Go to your doctor if you notice signs or symptoms of scoliosis in your child. Mild curves, however, can develop 

without the parent or child knowing it because they appear gradually and usually don't cause pain. Occasionally, 

teachers, friends and sports teammates are the first to notice a child's scoliosis. 

 

Causes 

Doctors don't know what causes the most common type of scoliosis — although it appears to involve hereditary 

factors, because the disorder tends to run in families. Less common types of scoliosis may be caused by: 

 Neuromuscular conditions, such as cerebral palsy or muscular dystrophy 

 Birth defects affecting the development of the bones of the spine 

 Injuries to or infections of the spine 

 

Risk factors 
Risk factors for developing the most common type of scoliosis include: 

 Age. Signs and symptoms typically begin during the growth spurt that occurs just prior to puberty. 

 Sex. Although both boys and girls develop mild scoliosis at about the same rate, girls have a much higher 

risk of the curve worsening and requiring treatment. 

 Family history. Scoliosis can run in families, but most children with scoliosis don't have a family history 

of the disease. 

 

Complications 
While most people with scoliosis have a mild form of the disorder, scoliosis may sometimes cause 

complications, including: 

 Lung and heart damage. In severe scoliosis, the rib cage may press against the lungs and heart, making it 

more difficult to breathe and harder for the heart to pump. 

 Back problems. Adults who had scoliosis as children are more likely to have chronic back pain than are 

people in the general population. 



 Appearance. As scoliosis worsens, it can cause more noticeable changes — including unlevel shoulders, 

prominent ribs, uneven hips, and a shift of the waist and trunk to the side. Individuals with scoliosis often 

become self-conscious about their appearance. 

 

Diagnosis 
The doctor will initially take a detailed medical history and may ask questions about recent growth. During the 

physical exam, your doctor may have your child stand and then bend forward from the waist, with arms hanging 

loosely, to see if one side of the rib cage is more prominent than the other. 

Your doctor may also perform a neurological exam to check for: 

 Muscle weakness 

 Numbness 

 Abnormal reflexes 

 

Imaging tests 

Plain X-rays can confirm the diagnosis of scoliosis and reveal the severity of the spinal curvature. If a doctor 

suspects that an underlying condition — such as a tumor — is causing the scoliosis, he or she may recommend 

additional imaging tests, such as an MRI. 

 

Treatment 
Most children with scoliosis have mild curves and probably won't need treatment with a brace or surgery. 

Children who have mild scoliosis may need checkups every four to six months to see if there have been changes 

in the curvature of their spines. 

While there are guidelines for mild, moderate and severe curves, the decision to begin treatment is always made 

on an individual basis. Factors to be considered include: 

 Gender. Girls have a much higher risk of progression than do boys. 

 Severity of curve. Larger curves are more likely to worsen with time. 

 Curve pattern. Double curves, also known as S-shaped curves, tend to worsen more often than do C-

shaped curves. 

 Location of curve. Curves located in the center (thoracic) section of the spine worsen more often than do 

curves in the upper or lower sections of the spine. 

 Maturity. If a child's bones have stopped growing, the risk of curve progression is low. That also means 

that braces have the most effect in children whose bones are still growing. 

 

Braces 

If your child's bones are still growing and he or she has moderate scoliosis, your doctor may recommend a 

brace. Wearing a brace won't cure scoliosis or reverse the curve, but it usually prevents further progression of 

the curve. 

The most common type of brace is made of plastic and is contoured to conform to the body. This close-fitting 

brace is almost invisible under the clothes, as it fits under the arms and around the rib cage, lower back and 

hips. 

Most braces are worn day and night. A brace's effectiveness increases with the number of hours a day it's worn. 

Children who wear braces can usually participate in most activities and have few restrictions. If necessary, kids 

can take off the brace to participate in sports or other physical activities. 

Braces are discontinued after the bones stop growing. This typically occurs: 

 About two years after girls begin to menstruate 

 When boys need to shave daily 

 When there are no further changes in height 

 

Surgery 

Severe scoliosis typically progresses with time, so your doctor might suggest scoliosis surgery to reduce the 

severity of the spinal curve and to prevent it from getting worse. The most common type of scoliosis surgery is 

called spinal fusion. 



In spinal fusion, surgeons connect two or more of the bones in the spine (vertebrae) together, so they can't move 

independently. Pieces of bone or a bone-like material are placed between the vertebrae. Metal rods, hooks, 

screws or wires typically hold that part of the spine straight and still while the old and new bone material fuses 

together. 

If the scoliosis is progressing rapidly at a young age, surgeons can install a rod that can adjust in length as the 

child grows. This growing rod is attached to the top and bottom sections of the spinal curvature, and is usually 

lengthened every six months. 

Complications of spinal surgery may include bleeding, infection, pain or nerve damage. Rarely, the bone fails to 

heal and another surgery may be needed. 

 

Lifestyle and home remedies 
Although physical therapy exercises can't stop scoliosis, general exercise or participating in sports may have the 

benefit of improving overall health and well-being. 

 

Alternative medicine 
Studies indicate that the following treatments for scoliosis are ineffective: 

 Chiropractic manipulation 

 Electrical stimulation of muscles 

 Dietary supplements 

 

Coping and support 
Coping with scoliosis is difficult for a young person in an already complicated stage of life. Teens are 

bombarded with physical changes and emotional and social challenges. With the added diagnosis of scoliosis, 

anger, insecurity and fear may occur. 

A strong, supportive peer group can have a significant impact on a child's or teen's acceptance of scoliosis, 

bracing or surgical treatment. Encourage your child to talk to his or her friends and ask for their support. 

Consider joining a support group for parents and kids with scoliosis. Support group members can provide 

advice, relay real-life experiences and help you connect with others facing similar challenges. 

 

Preparing for your appointment 
Your child's doctor may check for scoliosis at a routine well-child visit. Many schools also have screening 

programs for scoliosis. Physical examinations prior to sports participation often detect scoliosis. If you are 

informed that your child might have scoliosis, see your doctor to confirm the condition. 

 

What you can do 

Before the appointment, write a list that includes: 

 Detailed descriptions of your child's signs and symptoms, if any are present 

 Information about medical problems your child has had in the past 

 Information about the medical problems that tend to run in your family 

 Questions you want to ask the doctor 

 

https://www.mayoclinic.org/diseases-conditions/scoliosis/symptoms-causes/syc-20350716 
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Rickets 
 

Overview 
Rickets is the softening and weakening of bones in children, usually because of an extreme and prolonged 

vitamin D deficiency. 

Vitamin D promotes the absorption of calcium and phosphorus from the gastrointestinal tract. A deficiency of 

vitamin D makes it difficult to maintain proper calcium and phosphorus levels in bones, which can cause 

rickets. 

Adding vitamin D or calcium to the diet generally corrects the bone problems associated with rickets. When 

rickets are due to another underlying medical problem, your child may need additional medications or other 

treatment. Some skeletal deformities caused by rickets may require corrective surgery. 

 

Symptoms 
Signs and symptoms of rickets can include: 

 Delayed growth 

 Pain in the spine, pelvis and legs 

 Muscle weakness 

Because rickets softens the growth plates at the ends of a child's bones, it can cause skeletal deformities such as: 

 Bowed legs or knock knees 

 Thickened wrists and ankles 

 Breastbone projection 

 

When to see a doctor 

Talk to your doctor if your child develops bone pain, muscle weakness or obvious skeletal deformities. 

 

Causes 

Your body needs vitamin D to absorb calcium and phosphorus from food. Rickets can occur if your child's body 

doesn't get enough vitamin D or if his or her body has problems using vitamin D properly. Occasionally, not 

getting enough calcium or lack of calcium and vitamin D can cause rickets. 

 

Lack of vitamin D 

Children who don't get enough vitamin D from these two sources can develop a deficiency: 

 Sunlight. Your skin produces vitamin D when it's exposed to sunlight. But children in developed 

countries tend to spend less time outdoors. They're also more likely to use sunscreen, which blocks the 

rays that trigger the skin's production of vitamin D. 

 Food. Fish oils, fatty fish and egg yolks contain vitamin D. Vitamin D also has been added to some foods, 

such as milk, cereal and some fruit juices. 

 

Problems with absorption 

Some children are born with or develop medical conditions that affect the way their bodies absorb vitamin D. 

Some examples include: 

 Celiac disease 

 Inflammatory bowel disease 

 Cystic fibrosis 

 Kidney problems 

 

Risk factors 
Factors that can increase a child's risk of rickets include: 

 Dark skin. Dark skin doesn't react as strongly to sunshine as does lighter skin, so it produces less vitamin 

D. 

 Mother's vitamin D deficiency during pregnancy. A baby born to a mother with severe vitamin D 

deficiency can be born with signs of rickets or develop them within a few months after birth. 



 Northern latitudes. Children who live in geographical locations where there is less sunshine are at higher 

risk of rickets. 

 Premature birth. Babies born before their due dates are more likely to develop rickets. 

 Medications. Certain types of anti-seizure medications and antiretroviral medications, used to treat HIV 

infections, appear to interfere with the body's ability to use vitamin D. 

 Exclusive breast-feeding. Breast milk doesn't contain enough vitamin D to prevent rickets. Babies who 

are exclusively breast-fed should receive vitamin D drops. 

 

Complications 
Left untreated, rickets can lead to: 

 Failure to grow 

 Abnormally curved spine 

 Skeletal deformities 

 Dental defects 

 Seizures 

 

Prevention 
Exposure to sunlight provides the best source of vitamin D. During most seasons, 10 to 15 minutes of exposure 

to the sun near midday is enough. However, if you're dark-skinned, if it's winter or if you live in northern 

latitudes, you might not be able to get enough vitamin D from sun exposure. 

In addition, because of skin cancer concerns, infants and young children, especially, are warned to avoid direct 

sun or to always wear sunscreen and protective clothing. 

To prevent rickets, make sure your child eats foods that contain vitamin D naturally — fatty fish, fish oil and 

egg yolks — or that have been fortified with vitamin D, such as: 

 Infant formula 

 Cereal 

 Bread 

 Milk, but not foods made from milk, such as yogurt and cheese 

 Orange juice 

Check labels to determine the vitamin D content of fortified foods. 

If you're pregnant, ask your doctor about taking vitamin D supplements. 

Because human milk contains only a small amount of vitamin D, all breast-fed infants should receive 400 

international units (IU) of oral vitamin D daily. The American Academy of Pediatricians recommends that 

breast-fed infants or those who drink less than 33.8 ounces (1 liter) of infant formula a day to take an oral 

vitamin D supplement. 

 

Diagnosis 
During the exam, the doctor will gently press on your child's bones, checking for abnormalities. He or she will 

pay particular attention to your child's: 

 Skull. Babies who have rickets often have softer skull bones and might have a delay in the closure of the 

soft spots (fontanels). 

 Legs. While even healthy toddlers are a little bowlegged, an exaggerated bowing of the legs is common 

with rickets. 

 Chest. Some children with rickets develop abnormalities in their rib cages, which can flatten and cause 

their breastbones to protrude. 

 Wrists and ankles. Children who have rickets often have wrists and ankles that are larger or thicker than 

normal. 

X-rays of the affected bones can reveal bone deformities. Blood and urine tests can confirm a diagnosis of 

rickets and also monitor the progress of treatment. 



 

Treatment 
Most cases of rickets can be treated with vitamin D and calcium supplements. Follow your child's doctor's 

directions as to dosage. Too much vitamin D can be harmful. 

Your child's doctor will monitor your child's progress with X-rays and blood tests. 

 

Surgical and other procedures 

For some cases of bowlegs or spinal deformities, your doctor might suggest special bracing to position your 

child's body appropriately as the bones grow. More-severe skeletal deformities might require surgery. 

 

Preparing for your appointment 

You'll likely start by seeing your family doctor or a pediatrician. Depending on the cause of your child's 

symptoms, you might be referred to a specialist. 

Here's information to help you get ready for your appointment. 

 

What you can do 

Before your appointment, make a list of: 

 Your child's symptoms, including any that might not seem related to the reason you made the 

appointment, and note when they started 

 Key personal information, including medications and supplements your child takes and whether anyone 

in your immediate family has had similar symptoms 

 Information about your child's diet, including food and drink he or she usually consumes 

 

https://www.mayoclinic.org/diseases-conditions/rickets/symptoms-causes/syc-20351943 
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Rheumatoid arthritis vs. osteoarthritis 
 

Overview 

Arthritis is inflammation of one or more of your joints. The main symptoms of arthritis are joint pain and 

stiffness, which typically worsen with age. The most common types of arthritis are osteoarthritis and 

rheumatoid arthritis. 

Osteoarthritis causes cartilage — the hard, slippery tissue that covers the ends of bones where they form a joint 

— to break down. Rheumatoid arthritis is an autoimmune disorder that first targets the lining of joints 

(synovium). 

Uric acid crystals, infections or underlying disease, such as psoriasis or lupus, can cause other types of arthritis. 

Treatments vary depending on the type of arthritis. The main goals of arthritis treatments are to reduce 

symptoms and improve quality of life. 

 

Symptoms 
The most common signs and symptoms of arthritis involve the joints. Depending on the type of arthritis you 

have, your signs and symptoms may include: 

 Pain 

 Stiffness 

 Swelling 

 Redness 

 Decreased range of motion 

 

Causes 

The two main types of arthritis — osteoarthritis and rheumatoid arthritis — damage joints in different ways. 

 

Osteoarthritis 

The most common type of arthritis, osteoarthritis involves wear-and-tear damage to your joint's cartilage — the 

hard, slick coating on the ends of bones. Enough damage can result in bone grinding directly on bone, which 

causes pain and restricted movement. This wear and tear can occur over many years, or it can be hastened by a 

joint injury or infection. 

 

Rheumatoid arthritis 

In rheumatoid arthritis, the body's immune system attacks the lining of the joint capsule, a tough membrane that 

encloses all the joint parts. This lining, known as the synovial membrane, becomes inflamed and swollen. The 

disease process can eventually destroy cartilage and bone within the joint. 

 

Risk factors 
Risk factors for arthritis include: 

 Family history. Some types of arthritis run in families, so you may be more likely to develop arthritis if 

your parents or siblings have the disorder. Your genes can make you more susceptible to environmental 

factors that may trigger arthritis. 

 Age. The risk of many types of arthritis — including osteoarthritis, rheumatoid arthritis and gout — 

increases with age. 

 Your sex. Women are more likely than are men to develop rheumatoid arthritis, while most of the people 

who have gout, another type of arthritis, are men. 

 Previous joint injury. People who have injured a joint, perhaps while playing a sport, are more likely to 

eventually develop arthritis in that joint. 

 Obesity. Carrying excess pounds puts stress on joints, particularly your knees, hips and spine. Obese 

people have a higher risk of developing arthritis. 



Complications 
Severe arthritis, particularly if it affects your hands or arms, can make it difficult for you to do daily tasks. 

Arthritis of weight-bearing joints can keep you from walking comfortably or sitting up straight. In some cases, 

joints may become twisted and deformed. 

 

Diagnosis 
During the physical exam, your doctor will check your joints for swelling, redness and warmth. He or she will 

also want to see how well you can move your joints. Depending on the type of arthritis suspected, your doctor 

may suggest some of the following tests. 

 

Laboratory tests 

The analysis of different types of body fluids can help pinpoint the type of arthritis you may have. Fluids 

commonly analyzed include blood, urine and joint fluid. To obtain a sample of your joint fluid, your doctor will 

cleanse and numb the area before inserting a needle in your joint space to withdraw some fluid (aspiration). 

 

Imaging 

These types of tests can detect problems within your joint that may be causing your symptoms. Examples 

include: 

 X-rays. Using low levels of radiation to visualize bone, X-rays can show cartilage loss, bone damage and 

bone spurs. X-rays may not reveal early arthritic damage, but they are often used to track progression of 

the disease. 

 Computerized tomography (CT). CT scanners take X-rays from many different angles and combine the 

information to create cross-sectional views of internal structures. CTs can visualize both bone and the 

surrounding soft tissues. 

 Magnetic resonance imaging (MRI). Combining radio waves with a strong magnetic field, MRI can 

produce more-detailed cross-sectional images of soft tissues such as cartilage, tendons and ligaments. 

 Ultrasound. This technology uses high-frequency sound waves to image soft tissues, cartilage and fluid-

containing structures such as bursae. Ultrasound also is used to guide needle placement for joint 

aspirations and injections. 

 

Treatment 
Arthritis treatment focuses on relieving symptoms and improving joint function. You may need to try several 

different treatments, or combinations of treatments, before you determine what works best for you. 

 

Medications 

The medications used to treat arthritis vary depending on the type of arthritis. Commonly used arthritis 

medications include: 

 Analgesics. These medications help reduce pain, but have no effect on inflammation. Examples include 

acetaminophen (Tylenol, others), tramadol (Ultram, Ultracet, others) and narcotics containing oxycodone 

(Percocet, Oxycontin, others) or hydrocodone (Norco, Vicoprofen, others). 

 Nonsteroidal anti-inflammatory drugs (NSAIDs). NSAIDs reduce both pain and inflammation. Over-

the-counter NSAIDs include ibuprofen (Advil, Motrin IB, others) and naproxen sodium (Aleve). Some 

types of NSAIDs are available only by prescription. Oral NSAIDs can cause stomach irritation, and some 

may increase your risk of heart attack or stroke. Some NSAIDs are also available as creams or gels, which 

can be rubbed on joints. 

 Counterirritants. Some varieties of creams and ointments contain menthol or capsaicin, the ingredient 

that makes hot peppers spicy. Rubbing these preparations on the skin over your aching joint may interfere 

with the transmission of pain signals from the joint itself. 

 Disease-modifying antirheumatic drugs (DMARDs). Often used to treat rheumatoid arthritis, DMARDs 

slow or stop your immune system from attacking your joints. Examples include methotrexate (Trexall) 

and hydroxychloroquine (Plaquenil). 



 Biologic response modifiers. Typically used in conjunction with DMARDs, biologic response modifiers 

are genetically engineered drugs that target various protein molecules that are involved in the immune 

response. Examples include etanercept (Enbrel) and infliximab (Remicade). 

 Corticosteroids. This class of drug, which includes prednisone and cortisone, reduces inflammation and 

suppresses the immune system. Corticosteroids can be taken orally or be injected directly into the painful 

joint. 

 

Therapy 

Physical therapy can be helpful for some types of arthritis. Exercises can improve range of motion and 

strengthen the muscles surrounding joints. In some cases, splints or braces may be warranted. 

 

Surgery 

If conservative measures don't help, your doctor may suggest surgery, such as: 

 Joint repair. In some instances, joint surfaces can be smoothed or realigned to reduce pain and improve 

function. These types of procedures can often be performed arthroscopically — through small incisions 

over the joint. 

 Joint replacement. This procedure removes your damaged joint and replaces it with an artificial one. 

Joints most commonly replaced are hips and knees. 

 Joint fusion. This procedure is more often used for smaller joints, such as those in the wrist, ankle and 

fingers. It removes the ends of the two bones in the joint and then locks those ends together until they heal 

into one rigid unit. 

 

Lifestyle and home remedies 
In many cases, arthritis symptoms can be reduced with the following measures: 

 Weight loss. If you're obese, losing weight will reduce the stress on your weight-bearing joints. This may 

increase your mobility and limit future joint injury. 

 Exercise. Regular exercise can help keep your joints flexible. Swimming and water aerobics may be good 

choices because the buoyancy of the water reduces stress on weight-bearing joints. 

 Heat and cold. Heating pads or ice packs may help relieve arthritis pain. 

 Assistive devices. Using canes, walkers, raised toilet seats and other assistive devices can help protect 

your joints and improve your ability to perform daily tasks. 

 

Alternative medicine 
Many people use alternative remedies for arthritis, but there is little reliable evidence to support the use of many 

of these products. The most promising alternative remedies for arthritis include: 

 Acupuncture. This therapy uses fine needles inserted at specific points on the skin to reduce many types 

of pain, including that caused by some types of arthritis. 

 Glucosamine. Although study results have been mixed, it now appears that glucosamine works no better 

than placebo. However, glucosamine and the placebo both relieved arthritis pain better than taking 

nothing, particularly in people who have moderate to severe pain. 

 Yoga or tai chi. The slow, stretching movements associated with yoga and tai chi may help improve joint 

flexibility and range of motion in people with some types of arthritis. 

 Massage. Light stroking and kneading of muscles may increase blood flow and warm affected joints, 

temporarily relieving pain. Make sure your massage therapist knows which joints are affected by arthritis. 

 

Preparing for your appointment 
While you might first discuss your symptoms with your family doctor, he or she may refer you to a doctor who 

specializes in the treatment of joint problems (rheumatologist) for further evaluation. 

 

 

https://www.mayoclinic.org/diseases-conditions/arthritis/diagnosis-treatment/drc-20350777 
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