What is PennHIP?

PennHIP stands for the University of Pennsylvania Hip Improvement Program.

PennHIP is a multifaceted radiographic technology (x-ray) for hip evaluation. The
technique assesses the quality of the canine hip and quantitatively measures canine hip
joint laxity. The PennHIP method of evaluation is more accurate than the current standard
in its ability to predict the onset of osteoarthritis. Osteoarthritis, also known as
degenerative joint disease (DJD), is the hallmark of canine hip dysplasia (CHD).

PennHIP is more than just a radiographic technique. It is also a network of veterinarians
trained to perform the PennHIP methodology properly and, perhaps most importantly, it
is a large scientific database that houses the PennHIP data. The radiographs are made by
certified PennHIP members worldwide and are sent to the PennHIP analysis center for
evaluation. The resulting data is stored in the database, which is continually monitored as
it expands. As more information becomes available, the PennHIP laboratory is able to
obtain more precise answers to questions about the etiology (cause), prediction and
genetic basis of CHD.
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The PennHIP laboratory publishes its findings in scientific journals. Published
information is disseminated to all PennHIP members; it is also shared with interested
breed clubs and routinely appears in publications within the dog fancy.

To summarize, PennHIP is composed of three major components

» A diagnostic radiographic technique
* A network of trained veterinarians

= A medical database for scientific
analysis

A Brief History



In 1983, Dr. Gail Smith from the University of
Pennsylvania School of Veterinary Medicine conceived
and developed a new scientific method for the early
diagnosis of CHD. Research conducted in his laboratory
proved the diagnostic method to be capable of estimating
the susceptibility for CHD in dogs as young as sixteen
weeks of age. In 1993, Dr. Smith established PennHIP, a
cooperative scientific initiative, to serve as a multi-center
clinical trial of the new hip dysplasia diagnostic technology. The program was successful
and quickly grew beyond the capacity and purpose of a university research laboratory.
Initially, the University of Pennsylvania licensed PennHIP to outside biotech companies
in order to make the technology available for widespread public use and to allow Dr.
Smith and his colleagues to continue their research at the School of Veterinary Medicine.
PennHIP has recently been reacquired by the University of Pennsylvania and is now a
not-for-profit organization.

Introduction to the PennHIP Method

The PennHIP method is a novel way to assess, measure and interpret hip joint
laxity. It consists of three separate radiographs: the distraction view, the compression
view and the hip-extended view (see below). The distraction view and compression view,
developed by Dr. Smith, are used to obtain accurate and precise measurements of joint
laxity and congruity. The hip-extended view is used to obtain supplementary information
regarding the existence of degenerative joint disease (DJD) of the hip joint. (The hip-
extended view is the conventional radiographic view used to evaluate the integrity of the
canine hip joint.) The PennHIP technique is more accurate than the current standard and
it has been shown to be a better predictor for the onset of DJD.

The radiographs below are of the same dog, yet the hip joint laxties in each view look
very different. Notice that the hips in the distraction view appear to be much looser than
they do in the hip-extended view.

Distraction View Compression View Hip-extended View



The obvious contrast in joint laxity between the distraction and hip-extended
views demonstrates the fundamental difference between the two radiographs.
The looser the joint on the distraction view, the greater is the chance that
the hip will develop DJD. The hip-extended view tends to mask true hip joint
laxity because the joint capsule is wound up into a tightened orientation when
the hips are extended. This explains why measurable joint laxity on the
distraction view is always greater than the measurable laxity from the hip-
extended view. In fact, distraction laxity is up to 11 times greater depending
on the breed of dog under study. To see how joint laxity is actually measured
and interpreted, go to the PennHIP Research section.

The compression view is used to determine the "goodness of fit" of the femoral heads
into the acetabula. In a hip with DJD, the remodeling that occurs in the acetabulum
and/or the femoral head, will often result in an ill-fitting "ball" and "socket" (see Canine
Hip Dysplasia for an example of DJD).

To summarize, the PennHIP method

= Obtains DJD readings from the standard hip-extended view

* Obtains hip joint congruity readings from the compression view

» Obtains quantitative measurements of hip joint laxity from the
distraction view

Why do the Hips Appear Looser on the Distraction
View?

For a brief review of the anatomy of the canine hip joint, see the Canine Hip Dysplasia
section.


http://www.pennhip.org/chd_intro.html
http://www.pennhip.org/chd_intro.html
http://www.pennhip.org/chd_intro.html
http://www.pennhip.org/resch_sum.html
http://www.pennhip.org/ph_method.html#WINDUP%23WINDUP

A ball and socket joint has the ability to rotate

about the three orthogonal (XYZ) axes. With
respect to the hip, the femur can rotate back
and forth (flexion/extension), medial and
lateral (adduction/abduction), and can rotate
"toe in"/"toe out" (internal/external
rotation). The diagram at the right illustrates
these points. Palpation of the hip also
demonstrates that the femoral head can be
translated (displaced) laterally. That is, it
moves out or away from the acetabular cup.
This lateral displacement, although an
important property of the hip joint, had not
been adequately studied prior to 1983. The
amount of the displacement is simply the
laxity of the joint.

The maximum amount of displacement of the
femoral head in the neutral position is not
limited by the length of the round ligament as
once thought. Instead, it is dependent on the
relative volume of the synovial fluid in the
joint, acting in combination with the joint
capsule.
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Biomechanical testing in the laboratory
showed that femoral head displacement is
greatest when the femur is in a position
approximating a neutral or "standing"
position, also called the stance-phase of
weight bearing. The legs are placed in this
position for the distraction view.

In the familiar hip-extended view, the
femur is pulled into extension (see the
diagram at left). The fibrous elements of the
joint capsule get "wound up" so to speak, so
that the resulting tension serves to drive the
femoral head into the acetabulum (socket).
This explains why the measurable joint
laxity on the distraction view is always
greater than the measurable laxity from the
hip-extended view.

It follows that a loose-hipped dog, such as



the one at the beginning of this page, could
falsely be considered to have "tight" or
"normal" hips according to the hip-extended
radiograph. Such a dog would likely be
approved for breeding and therefore could
pass this loose-hipped trait onto its
offspring.
In the schematic below, figure A depicts a normal joint in the neutral position. The joint
capsule and the round ligament are lax (relaxed, but not stretched) when there is no
distractive force being applied. When a force is applied (figure B) the joint capsule
invaginates reflecting a pressure differential (vacuum effect) across the joint capsule. The
relative degree of displacement is dependent upon the amount of synovial fluid present.
More synovial fluid volume means greater hip laxity. Notice that the round ligament
remains lax in this position. In a dog with excessive synovial fluid volume (figure C) the
capsule does not invaginate and the magnitude of femoral head displacement is limited
by the the joint capsule, the surrounding musculature and the round ligament. The
distraction radiographic procedure shows the relative displacement of the femoral head
from the acetabulum when a distractive force is applied, however the synovial fluid and
joint capsule are transparent to x-rays and therefore are not visible on the radiograph. It is
the amount of displacement of the femoral head from the acetabulum during distraction
radiography that has been termed "passive hip laxity" and that has been shown to be
directly related to the probability that a hip will develop degenerative joint disease
characteristic of hip dysplasia.
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