ACDF vs. Cervical
Disc Arthroplasty

A guide for patients suffering from a
herniated disc, slipped disc, ruptured disc,
and/or a pinched nerve in the neck
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Cervig:a[ Disc
Herniation

A number of conditions can cause chronic or persistent
neck pain, and many can occur simultaneously. While some neck

pain is caused by injury, many degenerative conditions that result

from ordinary wear and tear over time can also be to blame. thinning disc

Among the more common conditions that cause cervical spine
pain are a herniated or slipped disc, a ruptured disc, and/

or a pinched nerve. Spinal discs are rubberlike cushions located
between the vertebrae. In childhood, these discs are gel-like. As we
age, the gel solidifies, and then over time hardens, making it less &
pliable. Stress or injury can result in disruption of the disc, which can ' f -~ : ~ Herniated disc

cause the disc to protrude in spots. When the protruding disc pushes on

a nerve, it can cause severe pain. ' { '
Often the terms herniated disc, slipped disc, ruptured disc, bulging disc, and

pinched nerve are used interchangeably to describe painful conditions that occur

in the cervical spine. At Neurosurgery One, we use the term displaced disc to refer
to conditions in which the disruption of the disc is causing pain or other symptoms.

Bulging disc
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Tests to Diagnose and
Pinpoint Your Neck Pain

To determine the exact origins of your pain, your physician will take your
medical history, asking you about the location, frequency, and duration of your pain.
You also will be checked for muscle weakness, numbness, range of motion, and pain during
movement. In addition, your doctor or specialist may recommend imaging and/or other
diagnostic tests to help arrive at a precise diagnosis of the pain’s origin. Depending on your
symptoms, your doctor or specialist may choose from several diagnostic tests, including:

> X-ray. An X-ray (radiograph) provides a picture of the bones, and that picture can be

used to identify degenerative disease, fractures, or even tumors. Many causes of
> CT scan. CT scans combine computer-guided X-rays taken from many different directions back pain resolve
and views to produce detailed, cross-sectional images of the internal neck. These images can with conservative

treatments. Patients
and physicians should
consider imaging

reveal bulging or herniated discs, as well as more subtle changes in bones.
> MRI. An MRI uses radio waves and a strong magnetic field to create detailed images — unlike

X-ray, MRI can show tissue as well as bone. The MRI detects variations in anatomical only if the pain has
structures, and produces a series of detailed cross sections of the soft tissues and bones, persisted after 4-6
which can reveal a bulging, protruding, or herniated disc. weeks of treatment
> Myelogram. In this test, a special dye is injected into the area around the spinal column, to according to a 2010
allow better viewing of the spinal canal, discs, and the condition of nerves in and around the Norwegian study.’

spine. A CT scan is often combined with a myelogram to get a view of what’s going on with
the bones, discs, and nerves.

> Electrodiagnostic testing. A study of your nerve conduction, which tests the electrical activity
of nerves in the arms and legs. This test often is followed by an electromyogram, which tests
electrical activity in the muscles. Both tests measure the speed of the electrical signals being sent
along nerves, which can help your physician pinpoint the location of any nerve problems.
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Before Considering
Cervical Spine Surgery

In certain cases, such as spinal compression, surgery must be performed

as soon as possible. But in most cases, surgery isn’t the first treatment

that should be considered to treat neck pain. At Neurosurgery One, we are
dedicated to helping patients alleviate pain in the most conservative way
possible. That’s why we have board-certified and highly experienced physiatrists
on staff who specialize in nonsurgical pain relief options.

If therapies such as over-the-counter pain medication, massage, and following an

anti-inflammatory diet don’t work, our physiatrists may treat your neck pain using:

» Spinal injections to reduce inflammation, resulting in less pain
» Therapeutic nerve blocks, which use intense numbing to keep the nerves
from sending pain signals to the muscles

» Radiofrequency ablation, which involves heating the nerves to block pain signals

These treatments are highly effective in many patients, and are less invasive and
less expensive than surgery. But nonsurgical options don’t work for everyone. At
Neurosurgery One, our physiatrists are specially trained in electromyography, a
diagnostic test that helps them determine the root of your neck pain and the best
treatment to relieve your pain.

If nonsurgical treatments aren’t right for you or neck pain is negatively
affecting your quality of life, it may be time to consider spine surgery.
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Immediate surgery

for certain types of

neck conditions is
recommended. These
conditions include blunt
or penetrating trauma
that damages the spinal
column, according to a
study published in the
journal PLOS ONE.?
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Are You a Candidate for Surgery?

Using the most advanced surgical procedures, including minimally invasive surgery and image-guided
procedures, cervical spine surgery is now safer and more effective than ever before.

Are you a candidate for cervical spine surgery?

If you answer “yes” to several of these questions, cervical spine surgery might
be right for you.

> Have you tried physical therapy?

» Have you tried medications?

> Have you tried steroid injections?

» Have you had imaging tests (X-ray, CT, MRI) of your spine and
diagnostic injections?

» Has a structural cause of your pain been identified?

» Is your quality of life or activity level greatly diminished by
your pain?

More than 20 percent of Americans suffer
from back and neck pain annually, yet less
than 5 percent?® of people will require surgery.
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Cervical Spinal Fusion Surgery

Anterior Cervical Discectomy and Fusion (ACDF)

Spine fusion is the most commonly performed surgery for displaced discs in the neck. In cervical fusion surgery,
plates, screws, bone, and/or other materials are used to stabilize the spine by limiting motion between vertebrae.

The most common type of cervical fusion procedure is the anterior cervical discectomy and fusion, or ACDE. In 2013,
the latest year for which data is available, there were nearly 130,000 ACDF surgeries performed nationally.* ACDF
removes damaged discs that are compressing the spinal cord and/or spinal nerves and replaces it with bone or other
material that allows the vertebrae to grow together to stabilize the spine. Neurosurgery One performs this surgery
with a minimally invasive technique through one small incision at the front of the neck.

ACDE is performed to relieve pain in patients who:
» Have significant arm pain
» Experience weakness in the hand or arm
» Have pain that does not resolve after several months
> Have pain that does not go away after less-invasive treatments

> Have been diagnosed with herniated or degenerative discs,
and the condition has not healed after several months
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How ACDF Is Performed

Typically, surgeons access the cervical spine from the front (anterior aspect)

A ~ 3
of the neck to reach the disc without disturbing the spinal cord, spinal & 7/ -
nerves, and the strong neck muscles. The neurosurgeon will then remove " / -
the degenerated or herniated disc. 7 .
The space left by the absent disc is then filled with bone or another Z
material to prevent the vertebrae from collapsing and rubbing together. -".p

The material serves as a bridge between the two vertebrae to create a 3
spinal fusion. The bone graft and vertebrae are fixed in place with metal

plates and screws. After surgery, new bone cells will grow around the graft

as part of the body’s natural healing process.

After three to six months, the two vertebrae should be joined together as one
solid piece of bone. This provides greater stability to the cervical spine.

Two years post-surgery, 84.4% of multilevel ACDF patients reported good or
excellent results, according to a study in Evidence-Based Spine-Care Journal’
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Benefits and Risks of ACDF

Benefits of ACDF

Spinal fusion is not recommended for every patient,
but the procedure can provide several benefits

for properly selected candidates who have not
found sustainable relief through nonsurgical
treatment options.

Between 60 percent and 90
percent of spine fusion
patients have significantly
reduced neck pain or
their neck pain has
completely been
eliminated after
receiving a spine
fusion, according to
numerous studies.®
Spinal fusion also has
been shown to prevent
neck pain recurrence.

Risks of ACDF

Like all surgeries, spinal fusion surgery
carries risks, such as:

> Anesthesia reaction

> Infection

> Negatively impacting other
preexisting health conditions

These risks are minimized by careful
consideration of your health history
and also by partnering with select
hospitals to ensure the highest level of
quality standards.

Another risk is that new pain and/or
degeneration of the discs above or
below the fusion can occur.
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Artificial Cervical
Disc Replacement

Artificial cervical disc replacement is a much newer surgery, first introduced in the U.S. in 20007, and
continuing to gain popularity with the evolution of implants. In artificial cervical disc replacement surgery,
a one-inch incision is made, most often in the neck fold, and the degenerated or herniated disc is removed.
Once the disc is removed, a new disc, specifically sized to fit the patient, is inserted. Many artificial discs
consist of two metal end plates separated by a polyethylene — or plastic — spacer.

Good candidates for artificial cervical disc replacement (ACDR) are patients who:?
» Experience arm pain
» Experience numbness and tingling in the arm and hands
> Have good motion in the area where the neck bends
» Have degenerative disc disease in one or two discs

» Have exhausted conservative treatment options

ACDR is not recommended for patients who:°
» Have arthritis in the facet joint
» Have instability in the cervical spine
» Have an active infection
> Have an allergy to stainless steel or other implant material

» Have had previous fusion surgery in the area of the degenerated disc
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Benefits and Risks of Artificial
Cervical Disc Replacement

With artificial disc replacement surgery, most patients are discharged from the hospital
within 24 hours.

A 2016 study published in PLOS ONE *° found that artificial disc replacement resulted in better
function outcomes, less need for additional surgery, and fewer complications than fusion.
Other potential benefits** of artificial disc replacement over traditional fusion surgery include:

> Maintains full range of neck motion'?

> Reduces the likelihood of degeneration in adjacent segments of the
cervical spine?

> Eliminates the potential complications associated with bone graft used
in fusion surgery'*

Several studies have
shown that disc
» Shorter recovery time; most patients are able to resume normal activities replacement has at
within a few weeks least equivalent results
to fusion in relieving
neck pain, arm pain,
patient function, and
satisfaction, and with no
ACDR risks include: increase in postsurgical

> Most patients can resume full activity, including vigorous activities,
such as jogging, as soon as three months

. . . . . . i i 16,17,18
> Normal inherent risks of any surgery, such as surgical site infection complications.

» Less than 2 percent chance ** that the implanted disc will move out of place

» Lack of long-term data showing how long the implanted disc will last
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Fusion vs. Replacement

The choice between anterior cervical discectomy and fusion (ACDF) and artificial cervical disc replacement (ACDR) is based on each
individual patient’s situation. If you are a candidate for both procedures, you will want to see a surgeon who performs both so that
there is no bias in the decision. This table provides a general comparison that you can use to discuss the decision with your surgeon.

Anterior Cervical Discectomy and Fusion  Artificial Cervical Disc Replacement

History Used since the 1950s First used in U.S. in 2000; more widely
used in the past 10 years

Procedure “Welds” two vertebrae into one Retains natural space between vertebrae
Better for ... Multilevel cases or severe arthritis One- or two-level involvement

Overall success rate

(4 years post-surgery"’) 72.5% 85.1%

Hospital stay 0-2 days 0-1 days

Range of motion® Significant reductions in range of motion Retains range of motion
Rehabilitation and Physical therapy after 4 weeks; back to Physical therapy after 2-3 weeks;
recovery activities like golf and tennis in 3 months*®  back to full activities in 4-6 weeks*

Rate of adjacent segment
disease (60 months 4.9% 2.9%

post-surgery*)

e 2 2l See the difference in range of motion between
Fhiobi s LISt cervical disc replacement vs. cervical fusion surgery.
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Minimally Invasive Spine
Surgery at Neurosurgery One

To relieve back pain and dysfunction, minimally invasive spine surgery uses a small incision and muscle-
sparing techniques to target the problem area with less damage to nearby tissue.

In traditional open spine surgery, there is a large incision down the middle of the back through which
the muscles are reflected off the bone so the surgeon can access the spine. The affected muscles can be

damaged and weakened from being cut through. Some research® suggests the disruption to surrounding
tissue may increase the risk of future problems in nearby areas of the spine, called adjacent segment disease.

By contrast, minimally invasive spine surgery uses a muscle-preserving o
technique by creating a space between muscle fibers instead of cutting The benefits of minimally invasive
through them. Specially designed surgical instruments are used, which allow spine surgery® can include:

the surgeon to see and work in the narrow surgical field. > Smaller incision

While minimally invasive spine surgery is easier on the patient, it’s actually
harder for the surgeon. Because of the challenge presented by operating
through a smaller working channel, it’s important to find a surgeon who is
trained and experienced in minimally invasive surgery techniques.

» Shorter operative time
» Decreased blood loss
> Less muscle damage

. : . : > Reduced incidence of infection
Not everyone can or should have minimally invasive spine surgery. For

example, a fusion surgery of more than three levels is too complex to perform > Less postsurgical pain and
with minimal invasion. Talk to your spinal surgeon to find out what surgical faster recovery
approach is best for you and your condition.
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How to Select a
Spine Surgeon

While it’s true that an array of surgeons can perform spine surgery,
choosing a neurosurgeon to perform your spine surgery offers unique
expertise and benefits. Neurosurgeons, like those at Neurosurgery
One, undergo extensive training and have specific expertise to ensure
consideration is given to the spinal cord and peripheral nerves during
surgery, maximizing your success and minimizing pain.

Why a neurosurgeon for spine surgery?
» Two more years of training than most orthopedic surgeons

» Typically perform more spinal procedures during their residency
than orthopedic surgeons

» Expertise in dealing with nerves and spinal cord, critical components of
any surgery involving the cervical spinal cord or cervical spine area
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How to Select a Spine Surgeon

Experience matters when it comes to spine surgery. The experience of the surgeon and the
outcomes of spine surgery are directly correlated.

Benefits of a more experienced surgeon:

> Reduced complication rates: Complication rates are, on average, lower among more experienced surgeons. In
surgeries for spinal stenosis, complication rates were 38 percent higher among surgeons with minimal experience (less
than 15 operations in four years), compared to those who had performed more than 80 procedures during the same
time period, according to a study published in Neurosurgery.?

> Lower infection rates: Less experienced surgeons often take longer to perform surgery, which has been found to lead
to increased infection rates, according to a study published by The University of Chicago Press.*”

> Decreased length of hospital stays: In general, more experienced surgeons are more accurate and efficient during
surgery, resulting in less complications, anesthesia, and infections, all of which lead to shorter hospital stays.

> More careful patient screening: Highly experienced spine surgeons (15 years or more in the field) are more likely to
properly screen candidates for surgery, resulting in better outcomes, according to a survey published in the Journal of
Spinal Disorders and Techniques.*®

> Reduced reoperation rates: Many reports highlight infection as a primary reason for reoperation, which a surgeon’s
experience plays a significant role in reducing, according to 2014 research®® on reoperation within 30 days of fusion surgery.

How much experience is needed?
There is no magic number when it comes to experience. The general consensus judges “experience” by one of two marks:
1. Five years of performing the procedure

2. Conducting at least 30 surgeries of the given procedure (i.e., 30 disc fusions)

All of Neurosurgery One’s surgeons have extensive experience and meet these criteria.
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How to Select a Spine Surgeon

Cervical spine surgery is rarely an emergency unless it occurred during a traumatic accident. In nonemergency
situations before undergoing surgery, it’s important to select a surgeon who is right for you and your condition.
Take your time to interview possible surgeons and their staff to ensure you find the right fit.

Ask your potential surgeon the following questions:

> Do you have extensive experience or fellowship training in spine surgery?
> Have you completed this procedure before? If so, how many times?
> What are the most common complications of this procedure?
> What is your infection rate?
> What is your success with this type of surgery?
> What does recovery from this procedure entail?

> Where do you perform surgery?

Additional things you should consider when choosing a cervical spine surgeon:

> Do you have the surgeon’s full attention?

> Do you feel comfortable with the surgeon?

> Does the surgeon discuss all options with you?

> Does the surgeon’s appearance reflect the attention to detail you hope to see in the operating room?
> Are the surgeon and his or her team friendly and competent in addressing your concerns?

> Are the staff helpful with paperwork, travel plans, scheduling, etc.?
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About Neurosurgery One

The surgeons and staff of Neurosurgery One take pride in providing patients with unbiased information that
is supported by medical research. We are committed to offering patients information on all treatment options,
whether those options are delivered by our practice or we need to make a referral to another specialist.

Why choose Neurosurgery One?
> Access to neurosurgeons who have completed hundreds of spine surgeries
> A highly experienced surgical team
> The latest surgical advancements, including minimally invasive surgery
> Complication and infection rates equal or better than national averages

» Unbiased information that is supported by medical research, offering patients information on treatment options
regardless of whether they choose treatment at Neurosurgery One

Our Locations

Castle Rock 2352 Meadows Boulevard, Suite 300 « Castle Rock, CO 80109
Lakewood 11750 W. Second Place, Suite 255 « Lakewood, CO 80228

Littleton 7780 S. Broadway, Suite 350 « Littleton, CO 80122

Lone Tree 9980 Park Meadows Drive, Suite 101 « Lone Tree, CO 80124

Parker 9403 Crown Crest Boulevard, Suite 200 « Parker, CO 80138
Westminster 14300 Orchard Parkway, Second Floor « Westminster, CO 80023

To learn-more,.visit us at neurosurgeryone.com Neu rosurgery One

or call us today at 720.638.7500.
17 neurosurgeryone.com | 720.638.7500



http://neurosurgeryone.com

Meet Our Neurosurgeons

Neurosurgery One is pleased to offer one of the top teams of spine surgeons in the nation.

Zain Allison, MD, specializes in neuro-oncology,
craniotomy, vascular surgery, and minimally invasive
spine fusion and decompression surgeries.

Wissam Asfahani, MD, FAANS, has 12 years of
experience treating brain and spine disorders using
surgical and nonsurgical therapies, including minimally
invasive spine surgery.

Joshua M. Beckman, MD, FAANS, specializes in
minimally invasive spine surgery, including lateral access
to the thoracic and lumbar spine and other emerging
advanced spine surgery techniques.

Angela M. Bohnen, MD, FAANS, specializes in
treatment of primary, skull base, and metastatic
brain tumors, as well as surgery for spine disorders
and deformities.

Abhijeet Gummadavelli, MD, specializes in epilespy
surgery as well as minimally invasive and traditional
brain tumor and spine surgeries.

To learn-more, visit us at neurosurgeryone.com

or call us today at 720.638.7500.

John Hudson, MD, PhD, FAANS, is an expert in
neuroendoscopic and other minimally invasive
approaches to brain surgery. He also provides
treatment for general spinal disorders.

Jason E. McGowan, MD, FAANS, specializes in
degenerative spinal disorders, including scoliosis,
and performs minimally invasive spine surgery and
complex spinal reconstruction procedures.

Lloyd Mobley III, MD, FAANS, specializes in nonsurgical
management and minimally invasive surgery for spine
disorders, as well as complex surgical procedures for spine
and brain conditions.

J. Adair Prall, MD, is a national expert on trigeminal
neuralgia and also specializes in treating complex tumors,
vascular malformations, and spinal disorders.

David VanSickle, MD, PhD, FAANS, is one of the country’s
preeminent surgeons pioneering the use of Asleep DBS
surgery. He specializes in functional neurosurgery and also
provides treatment for brain tumors, spinal disorders, and
neuromodulation for pain.
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Meet Our Physiatrists

Neurosurgery One is pleased to offer comprehensive spine care, including interventional
pain management with our board-certified physiatrists.

Erasmus G. Morfe, DO, FAAPMR, is a board-certified physiatrist with
(;? 14 years of experience in interventional pain management. He treats spine
Gl pain using nonsurgical techniques and performs electrodiagnostic studies
(EMG/NCS) as well as ultrasound-guided injections.

B =~

™,  Jason Peragine, MD, FAAPMR, is board-certified in physical medicine
= ;\i and rehabilitation as well as pain medicine. He performs a wide variety
*J of complex pain management procedures, with extensive experience in

” . cervical spine treatments.

Esther D. Yoon, MD, FAAPMR, is a fellowship-trained and

é board-certified physical medicine and rehabilitation physician
who specializes in interventional spine and musculoskeletal
medicine, and pain management. She treats a wide range of
spine and joint disorders.

S5
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or call us today at 720.638.7500.

Many types of neck pain
respond well to nonsurgical
pain relief, including:
» Headaches
> Whiplash
> Bulging discs
» Facet joint syndrome
(the breakdown of cartilage in
the spine and neck)
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Questions and Notes

Use this space to gather more information from your primary care physician to better
understand if spine surgery is for you.

Can my back or neck pain be pinpointed to a structural issue?

What reservations might you have about recommending spine surgery for my condition?
How can I better prepare my body for spine surgery?

What surgeons in the area would you recommend?

[ have additional questions about ...

My biggest concerns are ...
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