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key factor for managing the spinal balance”
(Spine 2002;27{18}:2026-2029), further in-
vestigation showed that pelvic incidence
influences the lumbosacral region of the spine
and can affect the development and prog-
ress of spondylolisthesis (Spine 2005;30{6
suppl}:S12-S21). This research also found
that each person’s pelvic incidence is unique
and can be easily measured from standard
spinal x-ray films, making it an ideal param-
eter for a large, long-term study of a diverse
population.

“Over the years, there have been many
efforts to identify landmarks or parame-
ters on x-rays that can reproducibly measure
the spondylolisthesis and assess progres-
sion and indicate surgery, but few measure-
ment schemes have been successful,” said
Dr. Weidenbaum, who helped to design
the study and is leading the participat-
ing researchers at NewYork-Presbyterian

Hospital/Columbia University Medical Cen-
ter. “Then came along this new way of look-
ing at the relationship between the lower
lumbar spine and the pelvis. Whether you're
lying down, standing, sitting, or walking,
your pelvic incidence is an anatomically fixed
thing and very easy to measure. We are now
using this as our tool to assess the relation-
ship between the condition of spondylolis-
thesis and these lumbopelvic parameters. By
defnition, pelvic incidence (PI) is the angle
determined by the line drawn from the fem-
oral head—or the axis between the femoral
heads—to the center of the sacral endplate
and a line perpendicular to that endplate.”
The vertebral slippage of spondylolisthe-
sis can be either developmental or degener-
ative, and it occurs in a broad spectrum of
patients, from adolescent gymnasts to elder-
ly persons with arthritis. Wide recruitment
is important and NewYork-Presbyterian/
Columbia is well suited to enrolling and
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An x-ray from a spondylolisthesis study patient illustrating measurement of pelvic incidence (Pl).
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studying a representative cohort of patients
with spondylolisthesis.

“We have a wide population base, differ-
ent ages, different types of spondylolisthe-
sis and we have state-of-the-art imaging and
data collection systems that we need to be
able to gather the data,” Dr. Weidenbaum
said. “Clinical studies of this type can pro-
vide archival data and change screening
methodologies. We're enrolling people of
all ages and with any type of spondylolis-
thesis, regardless of severity, and obtaining
standard x-rays, but analyzing them in a dif-
ferent way, with a different set of parameters.
Patient screening has yielded high recruit-
ment giving the study immediate traction.”

Dr. Weidenbaum estimates that 5% of the
population has some degree of spondylolis-
thesis. Only a fraction of those seek treat-
ment, until pain is severe. In most cases, it is
successfully treated with nonoperative mea-
sures; but if the pain persists, the most com-
mon surgical option is spinal fusion.

“The surgery for spondylolisthesis, for the
most part, is pretty successful,” Dr. Weiden-
baum said. “However, there are 2 big issues.
In the nonstabilized or nonfused patient,
the question remains, “Will they progress?’
Often controlled by physical therapy and/or
steroid injections, we do not know the natu-
ral history of spondylolisthesis. Is this going
to be back next year or in 5 years? And we
also need to know whether surgical outcomes
have durability. Does fusion still work 5, 10,
20, 30 years post-op? Long-term results are
the ultimate yardstick of success.”

The Spinal Deformity Study Group will
address both questions, first by categorizing
patients according to their pelvic incidence
measurements and tracking the natural his-
tory of each group, and second by following
patients after corrective surgery and correlat-
ing outcomes. These data will guide surgi-
cal indications regarding fusions and spinal
reduction.

“Reduction seems like the intuitive way
to go, but it’s sometimes associated with a
higher rate of nerve injury,” said Dr. Weiden-
baum, “particularly if displaced spondylolis-
thesis is accompanied by secondary soft-tissue
contractures with nerve root tethering, which
may not be amenable to full correction with-
out risk of nerve damage. We hope this study
will instruct us in minimizing the adverse
outcome.”
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of competition. Christopher S. Ahmad, MD,
for example, has focused much of his recent
research work on refining “Tommy John”
surgery, which is named after the former
Major League Baseball pitcher who famous-
ly served as the first high-profile patient to
undergo the procedure. John, who pitched
for several teams, including the Yankees, suf-
fered a career-ending elbow injury in 1974
and consulted with famed orthopaedic sur-
geon Frank Jobe, MD, who pioneered the
procedure, also known as ulnar collateral
ligament (UCL) reconstruction. Dr. Jobe’s
technique involved replacing a damaged lig-
ament in the medial elbow with a tendon
graft initially from the forearm, the pal-
maris longus; today, leg and foot tendons are
also used. After the surgery, John went on
to pitch for 9 successful years in the majors,
appearing in 170 games.

“To have a relationship
with one of the most
famous sports franchises
in the world speaks
volumes about the care
offered at the Hospital.
The arrangement

brings much-deserved
recognition to our sports
medicine practice and
provides us with new
research opportunities
in a number of areas.”
—NMelvin P. Rosenwasser, MD

Dr. Ahmad, who joined the staff at
New York-Presbyterian/Columbia in 2001
after a sports fellowship at the Kerlan-Jobe
Institute in Los Angeles, CA, co-authored
with orthopaedic resident Mark A. Vitale,
MD, MPH, a meta-analysis of studies involv-
ing nearly 500 patients who had undergone
UCL reconstruction. They reported that
recent modifications to the flexor-prona-
tor origin muscle-splitting approach have
led to improved outcomes (Am J Sports Med
2008;36[61:1193-1205).

“These enhancements make the proce-
dure easier to perform with less damage to
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“These enhancements make the procedure easier to
perform with less damage to the patient’s elbow. Our
goal is to maximize the likelihood that our patients—the
athletes—can return to their previous pitching ability
and succeed at the highest level of competition....

The techniques we will learn and hone... will

ultimately benefit all patients with similar injuries.”

—Christopher S. Ahmad, MD

the patient’s elbow,” said Dr. Ahmad, who
trained under Dr. Jobe. “Ultimately, our
goal is to maximize the likelihood that our
patients—the athletes—can return to their
previous pitching ability and succeed at the
highest level of competition.”

In Dr. Jobe’s original procedure, according
to Dr. Ahmad, the palmaris longus tendon
was used as an autograft for reconstruction
of the UCL; the flexor-pronator musculature
was detached at its origin and a transposi-
tion of the ulnar nerve was performed. The
flexor-pronator muscle provides dynamic sta-
bility to the elbow but after detachment may
be weakened, which will result in longer
rehabilitation and perhaps loss of pitching
prowess. Recent techniques avoid detach-
ment of the flexor-pronator origin as well
as any manipulation of the ulnar nerve via
the muscle-splitting technique, by splitting
the flexor bundle from the medial epicon-
dyle to 1 c¢m distal to the sublime tubercle
of the ulna.

In a laboratory study at the Center for
Shoulder, Elbow and Sports Medicine, Dr.
Ahmad and co-workers demonstrated that
the flexor-pronator mass is a crucial dynamic
force promoting valgus stability of the elbow
and thus helps preserve the UCL (J Bone_Joint
Surg Am 2004;86{10}:2268-2274). Another
surgical evolution developed by Dr. Ahmad
is the use of a construct with a proximal liga-
ment docking fixation and distal ulnar inter-
ference screw fixation to make all aspects of
this reconstruction more predictable and
reliable (Am_J Sports Med 2007;35{121:2040-
2047). Fixing the reconstructed ligament
into a single tunnel distally, nearer to the
native anatomic insertion of the UCL, may
provide better biomechanical restoration of
elbow stability.

Most competitive pitchers develop poste-
rior elbow pain during their careers. X-rays
will show osteophytes on the tip of the ole-
cranon. Previously, the posterior humero-

ulnar impingement was treated by resection
of the osteophytes, which overloaded the
already compromised UCL, often leading
to disruption. Dr. Ahmad and co-work-
ers’ basic science investigation demonstrat-
ed that olecranon spur formation develops in
the presence of UCL injury (Anz_J Sports Med
2004;32{71:1607-1612). “We believe that
every patient with posterior osteophytes on
their olecranon must be evaluated for a con-
comitant UCL injury,” said Dr. Ahmad.

Other throwing injuries involve the shoul-
der rotator cuff and capsule. Drs. Ahmad and
Bigliani and William N. Levine, MD, have
pioneered new approaches for repair of these
vital structures. Their recent publication
found that double-row rotator cuff repair has
better fixation than a single row (Am_J Sports
Med 2008;36{5}:888-892). Another recent
article (in press) described a new technique
to repair a torn labrum in athletes that is less
invasive and injurious to the rotator cuff dur-
ing the labral repair procedures.

Surgeons in the Department of Ortho-
paedics at New York-Presbyterian/Columbia
believe that close cooperation and interac-
tion between the Hospital and the New
York Yankees provide not only the high-
est level of care to the professional athlete
but will expand the knowledge base for
the treatment of these injuries, which will
allow for continued improvement in patient
outcomes.

“Professional athletes present challenges to
their ligaments and joints,” said Dr. Ahmad.
“The techniques we use to repair them have
to be optimized and minimally invasive. The
techniques we will learn and hone on our
professional patients will ultimately benefit
all patients with similar injuries.”
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