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A Tear That Can Drive You To Tears
What A Year! for February 2012
Have you ever had a back injury? Have you ever suffered from consistent, long-term back pain? If so, you know how excruciating and disabling it can be. Or, perhaps you know someone who has experienced what is called a herniated disc in his or her spine. If that person has had surgery to repair the disc, he or she may still be in pain, and there may be side effect consequences. Wouldn’t it be great if synthetic discs could be surgically implanted to help return the person to normal function and way less pain.
This month’s What A Year! story looks at expanding research in synthetic discs and surgery.

To get the entire story, go to What A Year! and click on the 02.12 icon.
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1. What are intervertebral discs? Describe the anatomy of a disc.

Intervertebral discs connect the vertebrae and allow for limited movement and flexibility of the spinal column. They are composed of an outer layer called the annulus fibrosus that surrounds an inner, more fluid layer called the nucleus pulposus.

2. What is a herniated disc? What are some common causes of herniated discs? How can they be treated?

A herniated disc is caused by a tear in the annulus fibrosus that may allow the inner nucleus pulposus to extrude outwards and press against the spinal column. Herniated discs can be caused by degeneration over time or acute injury. Generally, herniated discs will heal over a period of weeks or months. In some cases they may require physical therapy or surgery.

3. How does Dr. Bonassar create artificial intervertebral discs?

To create artificial intervertebral discs, Dr. Bonassar grows the annulus fibrosus and the nucleus pulposus separately from different types of sheep cells. They use collagen, a fibrous connective tissue, as the base for the annulus fibrosus, creating a disc with a hole in the center. The nucleus pulposus is then inserted in the center to fill the hole.

4. How did Dr. Hartl test the effectiveness of the artificial intervertebral discs in rats?

To test the effectiveness of the artificial intervertebral discs, Dr. Hartl implanted the discs into the tails of rats. After six months, the researchers took images of the discs and performed some tests of biomechanical function. Based on the results of these tests, Dr. Bonassar and his team continued to improve the effectiveness of the artificial disc.

5. What is the next step for this research?

The next step in this research is to conduct similar experiments in larger animals such as sheep and goats. Dr. Bonassar and his team have already begun to grow larger discs in preparation for these experiments.




To Think About:





Drs. Hartl and Bonassar are focusing their technology on spinal disc replacement. Can you think of other ways in which this technology might be useful in the future?


WebMD’s emedicinehealth says that 13 million Americans per year go to a doctor with chronic back pain, and that 25% of people with back pain have a herniated disc. Because back pain is so disabling, it is the leading cause of lost workforce productivity, even though it’s not the most common ailment. In this context, what does “chronic” mean? How is workforce productivity measured? And what is the most common ailment among US workers?


Herniated discs are far more common in the lumbar (lower) spine than in the other parts of the spine. Why is that?











