Division of Pediatric Orthopaedic Surgery

Number of Faculty 8
Number of Fellows

Clinical Fellows 2
Number of Other Students (full and part-time) 7
Number of Support Personnel 25
Number of Peer Reviewed Publications 17
Patient Encounters

Outpatient 26,300

Inpatient 918
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OVERVIEW

The Division of Orthopaedics’ primary focus is the management of congenital and acquired musculoskeletal
problems in children. The division’s clinical research efforts continue with the goal of improving patient care,
while our basic science has continued to expand.
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Because a crucial difference between pediatric and adult orthopaedic biomechanics is growth, the
mechanobiology of growth is a primary research interest, especially as it impacts the clinical treatment of
skeletal deformities. We have designed and fabricated a spinal implant based on the premise that some
scoliosis may be surgically arrested or corrected much less invasively than currently, by slowing growth on
the convex side of the curve. The second phase of the work was finished with the support of industrial
partners Ethicon Endo Surgery and DePuy AcroMed, both divisions of Johnson and Johnson. We have
determined that the implant and surgical procedures as they are now defined are capable of consistently
altering spine growth. We are also examining spine growth plate tissues from scoliosis patients to define the
structure and function of the growth plate in scoliosis, with these tissues; we have determined that growth
activity remains in the spine in scoliosis patients with severe deformities, depending on age. We are now
planning studies to define the pressure levels that arrest growth. A local company, ePrime, has licensed the
staple. We have joined to define and design a staple for patients.

The spine research program in Orthopaedic Surgery has focused on understanding the anatomy,
biomechanics and biology of the spine and how this may be used to improve the clinical practice of spine
surgery. Drs. Alvin Crawford, Eric Wall, Charles Mehlman and Donita Bylski-Austrow have pursued: 1) the
development of innovative treatment methods; 2) the mechanobiology of growth, which relates new treatment
modalities and patient diagnosis, with in vivo pressures and growth plate structural changes, and 4) the
biomechanical function of spine ligaments affected by surgical procedures. These studies, in addition to
extending basic science, have been designed to relate directly to the diagnosis and management of patients
with skeletal growth disorders such as scoliosis, kyphosis, limb length discrepancies, and genu valgum. The
ultimate goal is to significantly advance the treatment of these disfiguring and often disabling musculoskeletal
disorders.

Orthopaedic Research Laboratory

We acquired funding and space for a new Orthopaedic Research Laboratory, awarded through CCHMC’s
Invest in Excellence program. The laboratory currently houses computers, mechanical, electrical and surgical
tools, microscope and freezer area, as well as arthroscopy bioskills training equipment. Mechanical testing
facilities were recently granted to the lab by Ethicon End Surgery. The Orthopaedic Research Laboratory
(1,136 sq. ft.), located one block from the hospital, includes 2 offices and 4 lab bays with total desk space for
12.

Projects during the Summer 2004
Alison Grimaldi: UC BME, 7/03- 4/04. Compiled and analyzed spine anthropometry from MR images of
scoliosis patients.

Jonathon Henkel: Case Western Reserve, BME, CCHRF Summer Undergraduate Research Program.
Quantified geometric needle parameters for painless injection device, and changes in bone and disc
morphology after spine stapling.

Nicole McDonald: Summer Research Co-op Program. Nicole received her BS in Biomedical Engineering
from the University of Toledo. She is a second year medical student at the University of Cincinnati College of
Medicine. Summer project: torsional and flexion strength of inter-medullary pins in the femur when inserted
from an antegrade approach.

Frank Sauser: UC ECE, under direction of David Glos, fabricating and testing sub-miniature pressure
transducers which will be implanted in vivo to determine pressures on the growth plate of the spine.

David Sheyn: UC BME, ConnectionsE (accepted to UC Medical School), PSTP (UC Physician Scientist
Training Program). Quantified changes to vertebral growth plates after spine stapling in preclinical model.

Jonathan Snyder: Summer Research Co-op Program. Jonathan received his BA in Biology from the
University of Virginia. He is a second year medical student at the University of Cincinnati, College of
Medicine. Summer project: A retrograde radiographic study of the remodeling capability of different age
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groups when faced with a both-bone forearm fracture. The children included in this study are those which
experienced at least 20 degrees of deformity at some point in their follow-up.

Adarsh Srivastava: Summer Research Co-op Program. Adarsh received his BS in Chemical Science
from Xavier University. He is a second year medical student at the Nova Southeastern University, College of
Osteopathic Medicine. Summer project: the effectiveness of elastic stable intramedullary nailing (ESIN) of
the pediatric tibial shaft fracture.

Endoscopic Scoliosis Surgery

We have a patent on a novel spine implant system, which has been shown capable of altering spine growth.
The implants are being developed to correct adolescent idiopathic scoliosis using an entirely endoscopic
technique. The work was presented to the 2003 Scoliosis Research Society where it won the prestigious
Hibb’s Award for clinical research and the 2004 Orthopaedic Research Society, and has been accepted for
presentation in Spine.

A study on the histological structure of vertebral growth plates was presented at the 2004 Orthopaedic
Research Society. This was a collaborative effort with CCHMC Pathology. Growth plate samples have also
been banked to assess functional changes in the growth plate. Techniques in molecular biology have begun
to be defined by collaborating with CCHMC divisions of Pediatric Surgery and Pathology.

To determine the mechanical state of stress that alters growth, we are preparing to directly measure
pressures in the spine in an in vivo model. The data acquisition system for the miniature pressure transducers
that will be implanted has been acquired, calibration and testing procedures continue. Subminiature pressure
transducers are being fabricated in collaboration with UC Electrical Engineering. The work is the subject of a
podium presentation at the IEEE Engineering in Medicine and Biology conference. A grant submitted to the
NIH is in review.

Vagmin Vora, MD PL-VI Grant Medical College, Bombay, India
David Antekeier, MD PL-VI University of Louisville School of Medicine,
Louisville, Kentucky
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