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A tumor is a mass of abnormal tissue that can be found anywhere in the body." Not all tumors are dangerous. Some
tumors can be benign and may not pose any significant danger to the patient. Sometimes, however, a tumor can be
malignant, which means that it has the ability to invade surrounding normal tissue and spread throughout the body via the
circulatory or lymphatic systems’, potentially causing a variety of health related problems for the patient. The spinal bones
(vertebrae) are a site where tumors can occur in some people.? Spinal tumors are most commonly secondary, or metastatic,
meaning that they originate from a primary tumor elsewhere in the body and spread to the spine through the lymph nodes
or bloodstream.® In addition, spinal tumors can also form in either the vertebrae themselves or from the tissues that form
the spinal cord and nervous system; these are known as primary spinal tumors. Occasionally, spinal tumors can become
large enough that they put pressure on the spinal cord or nerves. If this happens, a variety of neurological symptoms, such
as numbness or weakness in the arms or legs, can develop. Spinal tumors may also cause damage to or even lead to the
collapse of one or more vertebral bodies.* As a result, the tumor may put pressure on (compress) the spinal cord or nerves
and/or cause pain either at the site of the collapsed vertebra or radiating down the arms or legs.?

Collapsed
vertebra

- Primary spinal tumors grow in a vertebral body or the tissues that form the spinal cord and nervous system.® Primary
spinal tumors can be formed from a variety of tissues, including bone, cartilage, blood vessels or fibrous tissues.’

+ Metastatic spinal tumors originate as primary tumors elsewhere in the body and then spread to the spine. Tumors from
the lung, breast, prostate, and kidney are among the most common types of tumors that spread to the spine.’



+ Back or neck pain at the site of a spinal tumor,
which may be caused by damaged bone

+ Radiating pain in the arms or legs
+ Numbness or tingling in the arms or legs
+ Weakness in the arms or legs

+ Unstable feeling when walking

Anti-inflammatory and/or pain medications or bracing, may be used to treat symptoms of spinal tumors, but are not
intended to treat the tumor itself. Some patients may be prescribed chemotherapy and/or radiation depending upon the
type of tumor as well as a variety of other factors. Surgery can be considered for some patients, who have been deemed
suitable candidates by their doctors. Some benign tumors do not require any treatment at all.




Surgical Treatment Options for Tumors of the Spine

In general, surgical treatment options presented by your surgeon are aimed at relieving pressure on nerve roots in an attempt to address pain.

Surgery may be considered for removal of the tumor?®, which may require removing the entire
spinal bone (vertebral body) at that segment of the spine. Your surgeon may access your
spine through an incision on the front, side, or back of your body to reach the tumor. Surgical
instruments are then used to remove the tumor and the affected bone. Once the tumor is
removed, a cage made of metal or plastic is filled with natural bone material (see Glossary) and Incision: side of the abdomen
is then inserted to provide stability to the spine and replace the void left by the removed tumor. (anterolateral lumbar)™

Following a vertebral body replacement, a spinal fusion (see Glossary) is often performed. Once
the bones of the back of the spine are exposed, a series of metal screws and rods are inserted
to provide stability to the spine following the removal of the tumor. Finally, your surgeon will
place either natural or synthetic bone material (see Glossary) in the surgical site to assist in ncision: mid or lower back
the healing process.* This procedure may be done anywhere along the spine, depending on the (posterior thoracic or lumbar)**
location of your tumor.

A spinal decompression involves fully or partially removing the bone and soft tissues that cover
and surround the nerves, including bone spurs (see Glossary), to enlarge the space for and
relieve pressure on (compression of) the nerve roots or thecal sac (see Glossary).

48 @ ., )
Incision: lower back
(posterior lumbar)**

* The placement of these implants is intended to assist in a healing process called spinal fusion (see Glossary). If successful, spinal fusion will typically
take place in the weeks and months following surgery, and can be assessed by your surgeon on imaging studies (e.g. x-rays) taken during follow up visits.

** While these images show thoracic and/or lumbar spinal anatomy, these procedures can be done anywhere along the spine, depending on the location of
the tumor.




Glossary

Donor bone: bone graft that comes from a donor and is referred to as allograft bone. Allograft bone usually comes from bone
banks that harvest the bone from cadavers

Foraminotomy: surgical removal of a portion of the foramen, the opening through which the spinal nerves pass on their way from
the spinal canal to the arms or legs

Intervertebral disc: soft structure found between each of the spinal bones (vertebrae), that acts as a shock absorber
Laminectomy: surgical removal of the entire lamina, a bone at the back of the spine
Laminotomy: surgical removal of a portion of the lamina, a bone at the back of the spine

Natural bone material: bone material that can come either from a patient's own body (autograft) or be donated (see donor bone)
from a bone bank after being harvested from a cadaver (allograft)

Primary spinal tumor: a tumor that grows in a vertebral body or the tissues that form the spinal cord and nervous system
Metastatic spinal tumor: a tumor that originates elsewhere in the body and then spreads to the spine

Spinal fusion: permanent connection of two or more vertebrae in the spine, eliminating motion between them. Spinal fusion
involves techniques that are designed to mimic the normal healing process of broken bones
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In general, surgical treatment options presented by your surgeon are aimed at relieving pressure on nerve roots in an attempt to address pain.
Some of the images in this brochure depict VB Spine’s products. Please speak to your doctor if you have questions about these products or anything else in this brochure.

The information presented is for educational purposes only. VB Spine is not dispensing medical advice. Please speak to your doctor to decide if spinal surgery is right for you. Only

your doctor can make the medical judgment regarding which products and treatments are right for your own individual condition. Spinal surgery carries certain risks. Your surgeon will
explain all the possible complications of the surgery, as well as side effects. Each spinal surgery patient will experience a different post-operative activity level, depending on his/her own
individual clinical factors. Your doctor will help counsel about how to best maintain your activities in order to recover properly from your surgery. Such activities include not engaging in
high-impact activities that could de-stabilize any instrumentation that may have been implanted.

VB Spine or its divisions or other corporate affiliated entities own, use or have applied for the following trademarks or service marks: . All other trademarks are trademarks of their
respective owners or holders.
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