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Guest Editorial

“Children are not small adults” is a common saying 
among pediatric care providers across all special-
ties, including pediatric orthopedics. In addition 

to obvious size differences, children have physical features 
that are different from those in adults, such as growth 
plates, increased ligamentous laxity, and different levels of 
cognitive ability and neuromuscular control. In addition, 
growth can lead to progression of deformities (neuro-
muscular disease) or can be used to correct deformities 
(remodeling of fractures). Awareness of these factors, as 
well as emotional and social issues, is critical to provide 
the best outcome to pediatric patients.

The past decade has led to tremendous advances in 
pediatric orthopedics, including the development of highly 
specialized children’s hospitals with comprehensive multi-
specialty clinics, the use of genetic testing, and the use of 
computer-assisted technologies for deformity-correction 
and intraoperative navigation. While tremendous advances 
have been made, one area that has been lagging is the 
development of pediatric-specific orthopedic implants. 
This problem is multifactorial and not unique to pediatric 
orthopedics. Adult devices such as defibrillators, pacemak-
ers, heart valves, dialysis catheters/ports, and orthopedic 
implants are commonly used in children in an off-label 
fashion. For example, up to 60% of procedures performed 
in pediatric interventional cardiology are off-label.1 Com-
mon off-label uses in pediatric orthopedics involve the use 
of adult pedicle screws and trauma implants in skeletally 
immature patients.

Most experts say the biggest driver behind this lag is 
economics. The pediatric market is smaller than the adult 
market. Some pediatric conditions, such as genetic disor-
ders, early onset scoliosis, and hip dysplasia are rare relative 
to adult musculoskeletal conditions such as osteoarthritis.

This makes it more difficult for companies to recover 
money spent on research and development. Probably the 
best example of this is in the joint arthroplasty market. 
According to the CDC, in 2009, 676,000 and 327,000 total 
hip and knee replacements, respectively, were done in the 
US alone. This tremendous volume, and potential revenue 
for the manufacturers, has led to a host of innovations such 
as gender and activity-specific implants. An interesting 
contrast to this is the cast saw. Fracture care is one of the 
most common pediatric orthopedic procedures performed 

world-wide. Despite studies regarding cast saw complica-
tions, including burns, patient/parental anxiety, and in-
creased medico-legal risk when complications occur, little 
change has occurred to these devices since their invention 
by Dr. Homer Stryker in 1943. 

In addition, it is becoming much more difficult and 
expensive to bring new products to market. Obtaining FDA 
approval usually requires large multicenter trials, which 
are not possible given the rarity of some of the pediatric 
orthopedic conditions, as well as the reluctance of patients, 
parents, physicians, and institutions to enroll children in 
clinical trials. Some devices for rare conditions such as the 
VEPTR (vertical expandable prosthetic titanium rib) have 
been FDA-approved, but as a humanitarian device exemp-
tion. 

In addition to off-label use, devices often are modified 
to provide a better fit. Some devices are available for chil-
dren as a custom order, but they are not readily available 
when needed. In addition, only 30% of pediatric care in 
the US is provided in children’s hospitals where pediatric 
implants, if they even exist, as well as people experienced 
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in their use, are most likely to be available
To address this problem, Congress passed the Pediatric 

Device Safety and Improvement Act in 2007, which autho-
rized the FDA to issue grants to stimulate the development 
of pediatric-specific devices. So far, approximately $11 mil-
lion has been awarded to 220 projects in various stages of 
completion across all areas of pediatric care, not just ortho-
pedics. While a good first step, the overall amount spent is 
dwarfed by the amount spent on adults. 

Despite these challenges, patient- and market-driven 
factors are increasing interest in the development of 
pediatric orthopedic devices. With increasing parental 
demand for specialized pediatric care grows, so does the 
demand for pediatric-specific implants. Increased com-
petition among device companies to be “full-service” 
to hospital systems has led to increased interest in de-

veloping pediatric-specific implants. While the implants 
themselves may not be profit leaders, their ability to make 
an implant company full-service to a hospital system may 
make it cost-effective, similar to the way retail companies 
use “loss leaders” to drive store traffic. Even now, there is 
only one pediatric specific orthopedic device company in 
the marketplace.

Pediatric orthopedists have long recognized that chil-
dren are not small adults, and it is time that the medical 
device manufacturers and regulatory agencies recognize it 
as well.
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