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Abstract

Cryotherapy is a common component of acute
and sub-acute therapy in certain settings, but the
use of cryotherapy is controversial and not well
understood. The theory for cryotherapy use in
an acute setting centers on decreasing secondary
injury and thus total tissue damage. Opponents
of this therapy cite a lack of evidence to support
the use of cryotherapy and that cryotherapy
delays the inflammatory processes. Neither
argument has conclusive evidence to support
their claims. The data to substantiate or refute
the use of cryotherapy exists in the various
settings that use cryotherapy on a daily basis and
needs to be collected, analyzed, and discussed.

Keywords: ice, best practice, injury manage-
ment
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1. Introduction/Background

Cryotherapy, the therapeutic applica-
tion of ice, is a common treatment for acute
and non-acute orthopedic injuries. The mne-
monics of RICE (rest, ice, compression,
elevation), PRICE (protection, rest, ice,
compression, elevation), and/or POLICE
(protection, optimal loading, ice,
compression, elevation) have been taught as
a guide for the treatment of these conditions,
with ice prominently found in each one.
Interestingly, there is little evidence to
support the use of ice for musculoskeletal
injuries.  The following discussion will
outline the theoretical basis for the use of
cryotherapy, including the existing data for
cryotherapy application, discuss the growing
evidence against cryotherapy use, and will
conclude with how the entire issue may be
resolved.

2. Theoretical Basis for Cryotherapy
Use

Inflammation is “a local response to
cellular injury that is marked by capillary
dilation, leukocyte infiltration, redness, heat,
and pain that serves as a mechanism
initiating the elimination of noxious agents
and of damaged tissue.” Knight connected
this naturally occurring process to acute
orthopedic injury in 1976 with the
development of the Sport Injury Model.?
The Sport Injury Model includes -eight
overlapping phases that begin with an injury
and end with phagocytosis, the body
removing and repairing the damaged
tissues.*  Knight theorized that cryotherapy
applied while the body is going through the
inflammatory process helps decrease the
additional damage to the area that results
from the inflammatory process, something
referred to collectively as secondary injury.
Specifically, by decreasing the metabolic
needs of the surrounding tissues that might
have compromised oxygen supply, these
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tissues can continue to function until their
oxygen supply is restored. Theoretically, this
results in less total tissue damage. A few
studies support this claim, most notably the
work by Merrick, et al. in 1999.* In this
study using rats as a population, damage
akin to musculoskeletal injury was induced
and subsequently treated with cryotherapy.
The authors noted a decrease in oxidative
function as measured by the reduction of
triphenyltetrazolium chloride (TTC) to
triphenylformazan (formazan red).  This
reduction in oxidative function indicated that
secondary injury does occur. Further, the
prolonged use of cryotherapy (5 hours)
retarded the amount of secondary injury.

With the premise behind the acute
orthopedic injury use of cryotherapy related
to a decrease in tissue temperature, much of
the cryotherapy research has focused on
tissue temperatures. From these studies, the
following is evident with the use of ice
packs made from crushed ice:

e Crushed ice can be applied directly
to the skin®

e Chemical gel packs are not safe to
apply directly to the skin due to
the potential to cause frostbite and
therefore must be applied with a
barrier between the gel pack and
the skin*®

e Using a barrier between a crushed
ice pack and the skin decreases the
effectiveness of the modality to
cool the treatment area’

e Adipose tissue thickness should be
considered when applying an ice
pack,® although additional data is
needed to determine whether this
is solely due to adipose tissue
properties or depth of penetration®

e Applying ice under an elastic wrap
facilitates a decrease in tissue
temperature, whereas applying ice
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under plastic wrap does not
facilitate  the  same  tissue
temperature decrease™*

e Anesthesia can occur in 15 — 20
minutes?

e The amount of elevation does not
affect skin temperature cooling®®

e The use of a crushed ice pack does
not adversely affect muscle or
joint function***°

Although proponents feel a decrease in
temperature is beneficial to an acute
orthopedic injury, how much of a decrease
has never been determined.

Having discussed the wuse of
cryotherapy in several settings, it is evident
many believe that the benefits of
cryotherapy are the same regardless of
whether cryotherapy is applied acutely, later
in the injury process, or in situations
unrelated to orthopedic injury. For example,
the use of cryotherapy in between sets of
arm pulls®® or pull-ups®’ increases overall
performance. Clinicians need to be aware of
the specific therapeutic goal they have in
mind when using cryotherapy and adjust the
approach accordingly. Discussion  of
guidelines for these adjustments occurs in
detail below.

2.1. Whole Body Cryotherapy

In recent years, whole body
cryotherapy (WBC) has gained in
prominence. According to the U.S. Food
and Drug  Administration, various
manufacturers’ websites claim that WBC has
beneficial effects on “asthma, Alzheimer’s,
anxiety,  chronic  pain,  depression,
fibromyalgia, insomnia, migraines, multiple
sclerosis, osteoarthritis, rheumatoid arthritis,
and weight loss,” as well as can “improve
blood circulation, increase metabolism,
improve recovery and soreness after
workouts, and relieve joint and body pain.”*®
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The FDA asserts there is a lack of evidence
for the use of WBC, even pointing out that
WBC has not been cleared or approved for
medical treatment of any specific medical
conditions. However, the evidence for the
use of WBC, while limited, is growing. For
example, positive results were observed
when using WBC in conjunction with
physical therapy in the management of
adhesive capsulitis of the shoulder,”® an
improvement in quality of life of
fibromyalgic patients,® and the treatment of
exercise induced muscle damage.?

3. Growing Evidence

Cryotherapy Use

against

Those who speak in opposition to the
use of cryotherapy come from two main
positions. The first position concentrates on
the idea that cryotherapy slows the natural
inflammatory process by decreasing blood
flow to the area and the signaling necessary
to promote the inflammatory process. A
recent article seems to support this claim.
Lindsey et al. demonstrated that repetitive
cryotherapy decreased T-cell and monocyte
activation.”> T-cells and monocytes play an
integral role in the regulation of the
inflammatory process. One would question
whether decreasing T-cell and monocyte
activation is appropriate, or if it is merely
postponing their work. Juxtaposing this to
the theoretical use of cryotherapy, is it better
to have less total tissue damage or the
inflammatory process occurring naturally
and in a timely manner? Many questions
remain unanswered such as how long does
cryotherapy delay these natural processes,
and is that delay detrimental to total healing
time?

The second position focuses on the
inconclusive  and  negative literature
regarding cryotherapy. A systematic review
in the American Journal of Sports Medicine
concentrating on acute soft-tissue injury
concluded that insufficient evidence exists to
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support the use of ice.”® Hubbard and
Denegar elaborate further to state “the exact
effect of cryotherapy on more frequently
treated acute injuries has not been fully
elucidated.”® Costello, et al. conclude that
with regard to WBC, “there is insufficient
evidence to determine whether whole-body
cryotherapy reduces self-reported muscle
soreness, or improves subjective recovery,
after exercise compared with passive rest or
no WBC in physical active young males.”?
In a separate study, Costello, et al. observed
no effect of WBC on indices of muscle
damage.”®

4. Conclusions

In today’s world of evidence-based
medicine, there is little to no evidence for
the use of cryotherapy. Nor is there
compelling evidence to support the
discontinuance of cryotherapy as a
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therapeutic modality. Many of the studies
referred to herein are not strong studies,
limited by small sample sizes and/or healthy
subjects. Even though scientific evidence is
scarce, anecdotal evidence exists. It is not
appropriate to base clinical practice on
anecdotal evidence, but perhaps this
common clinical practice needs to guide
future research, with an actual patient
population and specific clinical problems
and outcomes. The data to substantiate or
refute the use of cryotherapy exists in the
various settings that use cryotherapy daily
and needs to be collected, analyzed, and
discussed. In doing so, scientists may be
able to answer the questions posed above,
amongst others. In the end, it may be
determined that beyond providing some
minor pain relief, cryotherapy really is of no
benefit. Alternately, it could be determined
cryotherapy may do all that it is purported to
do when used correctly.
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