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ABSTRACT

The use of ice to treat injuries and aid in recovery has
become very common. This strongly-held belief that "ice
is best"is prevalent not only in the general public but
also in health care. Two major questions are critically
analyzed in this paper, using a variety of expert and
evidence-based perspectives: does usingice help with
healing and reduce inflammation? Does it suppress

the inflammatory process that impedes healing and
postpone the body's natural healing plan? Research was
sourced from Google Scholar, the Google search engine,
PubMed, ResearchGate, ScienceDirect, and Academia.
Further education around this topic in the medical
community is needed to better help guide sports science
and rehabilitation. (J Contemporary Chiropr 2024;7:96-101)
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INTRODUCTION

The application of ice has been extremely popular
overrecent decades as a treatment for injury and a
method of recovery. (1) This strong assumption that “ice
is best”is not only observed throughout the general
population but has rippled throughout the healthcare
community. Sprained your ankle? Ice it. Pulled a muscle?
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Iceit. Sore after a workout? Ice it. (2) This may be a
problem, as healthcare professionals worldwide have
been promoting the use of ice based on limited data,
inconclusive research outcomes, and a popular yet
outdated acronym. (3,4) Dr. Gabe Mirkin first coined

the term “RICE" in 1978, a snappy 4-letter acronym that
quickly gathered momentum and popularity throughout
the 80s and 90s, and which stands for rest, ice,
compression, and elevation. (5) However, Dr. Mirkin has
since revisited his claims, explicitly stating that ice may
delay healing rather than help it. (6) Is RICE the best way
to supportrecovery? When we look at the physiology of
injury, we see conflicting views on how ice may interact
with healing outcomes. Our paper looks at current,
relevant, and high-quality evidence to help guide us to a
better understanding.

DISCUSSION

The research for this commentary was sourced from
Google Scholar, the Google search engine, PubMed,
ResearchGate, ScienceDirect, and Academia. 43
sources were discovered and used, including research
reviews, randomized controlled trials, experimental
research, medical textbooks, and other relevant articles.
Throughout this paper, we explore various professional
and evidence-based viewpoints and critically analyze

2 key questions: does ice reduce inflammation and aid
in the healing process? Does it delay the body’s innate
responses and blunt the inflammatory process, thereby
impeding healing?



Why Ice?

Published articles dating back to the early 1940s explain
that doctors would commonly use ice to help decrease
infection rates, block pain, and reduce the rate of death
on the operating table during amputation surgeries.

(7) Ice slows cellular metabolism, allowing surgeons to
keep as much muscle tissue alive as possible. While

ice was initially intended to preserve severed limbs

and decrease complications in the operating room,

it would eventually be used for all injuries. When one
examines the positive attributes of ice, we quickly see
evidence showing that it is great for dulling and relieving
pain. (8) Although this may be valid if your objective

is only pain management following an acute injury,

what about healing outcomes? As mentioned above,

the belief behind icing injuries gathered momentum in
the 1970s with the term “R.I.C.E", which many adopted
into their belief system as it merged into Western
medicine culture throughout the ‘80s and later. (5,9)
Around this time, many thought using ice was helpful

to negate the body’s neutrophils”adverse effects on
tissue regeneration to avoid the possibility of secondary
damage to the surrounding tissues around the injury
and avoid secondary hypoxic cell damage. (10) There is
ageneral belief that ice helps alleviate pain, reduces
inflammation, and restricts swelling. This is why some
surgeons insist their patients use ice for months after
surgery.

There is no doubt thatice relieves pain momentarily.
According to existing scientific research, the main
advantage of using cryotherapy is a transient decrease
in pain.(2) However, the mere fact that the pain has
subsided does not indicate that the injury has healed.
More harm could potentially occur than healing.
Additionally, some of those studies suggested that using
ice in addition to other treatments like heat, massage,
muscle contraction, and exercise could enhance the
results of recovery. (2) It is essential to note that it is
hard to distinguish which modality made that positive
change.(2)

Why Not?

Over the last few decades, some have continued to
perpetuate the narrative that inflammation and swelling
are harmful and should be stopped or reduced as soon as
possible. However, inflammation and swelling are normal
responses to injury. When evaluating the drawbacks

of ice, we find multiple studies link icing to heightened
ischemia, decreased blood flow, and increased
vasoconstriction. (11,12) Ice has the potential to stop,
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reduce, and even control inflammation, but a valid
questionis, should it be stopped or reduced? Are we
confident that interfering with an innate mechanism that
has evolved over millions of years will help with healing
outcomes? Although drawing extremes may run the

risk of resorting to a logical fallacy, it should at least be
mentioned that, in a physiological sense, the long-term
repercussions of prolonged ice on soft tissue are already
known. It can lead to tissue death, necrosis, or frostbite.
(13) You may wonder what qualifies as "prolonged.” Well,
that term has no fixed definition or meaning. Thereisa
lack of research regarding the ideal or specific duration
of ice onaninjury. (14) No matter the injury, the patient's
size, the injury's location, or the patient's history, we get
another arbitrary, varied, nonspecific response, “Apply it
on the skin for 10 or 20 minutes.” Based on what metric?
Long enough tointerrupt the filtration of neutrophils
and macrophages but not long enough to cause tissue
damage or cell death?(10,15) Some cite the Lewis-
Hunting response as a basis forice application duration
protocols. However, the Lewis Hunting reaction (which
is an alternating process of vasoconstriction followed by
vasodilation)is decades old (first described in 1930) and
based on approximations and generalities. (16) In fact,
Daanen stated that cold-induced vasodilation (CIVD)

in the extremities “generally” occurs “5-10 minutes”
following cold exposure. (16) Furthermore, Cheung
reported, “Despite being described almost a century
ago, the mechanisms of CIVD are still disputed; research
in this area has remained largely descriptive in nature.”
(17) Finally, MacAuley conducted a systematic review
published in the Clinical Journal of Sports Medicine,
which looked at 45 sports medicine texts, concluding
thereislittle guidance across the board regarding
duration when usingice. He found the little guidance
given was varied and stressed the need for an evidence-
based consensus around icing times. (14)

Dr. Gabe Mirkin came out in 2013 in the forward to

the 2nd edition of the groundbreaking book “Iced!

The lllusionary Treatment Option” by Gary Reinl and
withdrew his original statement. Admittedly, he

wrote, “Subsequent research shows that ice can delay
recovery. Mild movement helps tissue to heal faster,
and the application of cold suppresses the immune
responses that start and hasten recovery. Icing does
help suppress pain, but athletes are usually far more
interested in returning as quickly as possible to the
playing field. So, today, RICE is not the preferred
treatment for an acute athletic injury”. (16) Since Dr.
Mirkin strongly amended the “ice” piece of his acronym
“RICE", many suspect that we may have gotten it wrong.
(6) A 2014 study with 11 men showed that ice did not
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improve healing outcomes but rather delayed recovery
following eccentric exercise-induced muscle damage,
causing arebound in muscle hemoglobin concentration
compared with controls. (12) Van den Bekerom et al.
presented no evidence or any positive effect when
examining the treatment of ice on sprained ankles

(17), with also concluding no major outcomes for icing
injuries. (1) Furthermore, Khoshnevis et al found that
cryotherapy creates a deep state of reduced blood flow,
possibly leading to tissue death.(11) There are also 4
animal studies from 2008 and 2011 that show excessive
icing or topical cooling to be very damaging to soft
tissue, and a study in 2010 showed that it is less efficient
than physical therapy. (18- 20) What's more, a study in
2004 concluded thereis little evidence across the board
showingice to have ANY effect on healing outcomes.
(21,22)

The Inflammatory Process

Following aninjury, our innate immune system fires off
aseries of orders to protect the tissue from further
damage and initiate healing, identified as redness, heat,
pain, swelling, and reduced function. (23) Damaged
tissue then prompts the release of chemical signals,
causing blood vessel dilation, leaky capillaries, and the
attraction of neutrophils and, eventually, macrophages.
(24) From here, phagocytosis occurs, which involves
the removal of damaged and/or dead cells, increasing
blood flow, providing oxygen and nutrients, and clotting
proteins, resulting in “healing.”(25) These physiological
processes can essentially be put into three significant
healing phases: inflammation, proliferation, and
remodeling. (26) These phases occur in order, resulting
inrepaired healthy tissue. (27) As mentioned above, the
secondary injury was a key reason as to the why behind
ice and is often attributed to the adverse effects caused
by inflammation, such as the enzymatic, hypoxic, and
ischemic complications that can occur from the dead
cellsand debris, bleeding, hemorrhaging, change in
phospholipids, and oncosis. (28) However, all these
functions are a vital part of repair and regeneration,
with a large amount of research now concluding that
inflammation is an essential part of optimal healing and
a physiological response that occurs appropriately for
the given injury and healing required. (29) If ice was so
effective at treating secondary injury and improving
healing outcomes, why does the evidence suggest
otherwise?
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What About Swelling?

If you ask a healthcare practitioner why they use ice for
swelling, they'll likely tell you it's because “excessive”
swelling can lead to increased pain, decreased range
of motion, and a longer recovery time. This is true. If
swelling is allowed to stay in ajoint, it can have adverse
effects. However, swelling itself isn't a good or bad
thing. It's simply the end response of the inflammatory
cycle. It's what is done about it that makes all the
difference. Following injury, the surrounding blood
vessels dilate as part of the inflammatory response,
and the tiny capillaries surrounding the damaged tissue
“open up”to allow white blood cells to arrive. This rush
of white blood cells out of the capillaries also pulls
additional fluid into the surrounding tissue (which is
simply swelling). (23,24)

Swelling, however, is there for areason. It contains

the waste byproduct of the initial damaged tissue. (30)
Unfortunately, the additional fluid containing waste can’t
leave the same way it came in (through the circulatory
system). It has to be evacuated through the lymphatic
system. Your body has a few different pathways to move
fluid from place to place.(29) Your circulatory system
(composed of arteries and veins) pumps blood cells and
fluid to and from your heart all day. This continuous
transport system works day and night when you're
restingand moving around.

The lymphatic system is a tube-like system that runs
throughout the entire body, except it doesn't have
an“engine” like the heart to transport fluids. The
lymphatic system is completely passive.” This means
the body have to make it work. When one contract their
muscles, the lymphatic vessels deep inside the body
are squeezed, and the fluid within forces it to move.
Swelling, therefore, is merely the buildup of waste
around the injured area that needs to be evacuated
through the lymphatic system. It is a natural response
to injury that only becomes a problem when it is allowed
toaccumulate. When an athlete has a sprained ankle,
and their leg has ballooned two to three sizes the
following day, they don’t have a swelling problem...they
have an evacuation problem. Ice does not facilitate the
clearance of swelling through the passive lymphatic
system. While resting and icing may feel good in the
short term, the body is trapping debris around the injury
and stunting the natural healing process from occurring.
(31)



Long-Held Beliefs

Plain and simple, healing requires inflammation. It is

an essential biological response following an injury. It
isn't a bad thing, like you've been told your entire life.
While chronic levels of inflammation can play a role in
certain diseases(such as autoimmune disorders like
rheumatoid arthritis or lupus), it is extremely beneficial
to muscle regeneration directly after an acute muscle
injury. A lack of inflammation blunts the healing process
and contributes to poor muscle regeneration. (32-36)
This “blunting” of the healing process occurs when you
useice. Placingice onaninjury essentially places a
roadblock in front of the white blood cells trying to get
to the injured area and stunts the natural inflammation
process from occurring. While you think you're helping
the healing process by placing a bag of ice on your body,
you're delaying it from ever starting by preventing the
body from doing what it needs to do. (37)

Contrary to long-held traditional beliefs, research

does not support usingice forinjuries other than pain
management. (11,38) In fact, Reinl, an expert in the field
of sports medicine, states, “Cells that are otherwise
perfectly healthy do not die as aresult of some divinely
inspired, pre-programmed inescapable injury-driven
master plan. (39) They die (mostly) unnecessarily

from suffocation and disuse...if you want to stop the
unnecessary killing of these otherwise perfectly healthy
cells, simply follow ARITA (Active Recovery Is The
Answer).” Furthermore, multiple high-quality studies
conclude ice has no positive effects inregard to treating
injuries and no improvement in healing outcomes. (17,22)
In fact, a study by Yackzan et al found anincrease in
muscle soreness and a decrease in range of motion
following the treatment of ice post-training between
the 48-72 hour mark. (40) Research is now showing that
icing canin fact create damage to soft tissue, thus
reducing muscle recovery - not to mention research
showing thatice is less effective than other therapeutic
means. (18,19,21) Dr. Gabe Mirkin states, “You think you're
recovering faster, but science has shown you're not.” (41)

A Research Trial

A 2011 study looked into the effects of ice after a muscle
injury (one group received ice for 20 minutes following
the injury, the other did not). (36) The injuries were

then closely monitored for the next 28 days. During the
initial few hours following injury, it is common to see
macrophages (aka the “cleanup crew) flood the area.
The researchers found several within the damaged
muscle fibres of the “noicing” group;: however, those
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who had been given ice showed almost no signs of
macrophages. At 3 days post-injury, the “no-icing”
group already showed signs of regenerating muscle
cells. Yet, in the icing group, these cells were nowhere
to be found. At 4 days out, regenerated muscle cells
were found in both groups, but those in the “no-icing”
group were significantly larger than those in the icing
group. At 28 days post-injury, the regenerating muscle
of the “no-icing” group was 65% larger than the icing
group! In addition, the researchers found significantly
more scarring compared to the untreated muscles.
The study's authors concluded, “dudging from these
findings, it might be better to avoid icing, although

it has been widely used in sports medicine.” Despite
“conventional wisdom” that tells usice is a good idea,
research shows that ice actually delays muscle repair
afterinjury, and gives us direct evidence that ice can
ultimately lead to increased scarring. To make matters
even worse, the way in which we use ice also has the
potential to decrease muscle strength and size. When
most people have aninjury, they wrap a bag of ice tightly
around the painful joint or muscle and stop moving. We
do this because we've always been told moving the injury
will cause further damage. However, immobilizing your
injury is likely doing more harm than good.

CONCLUSION

Based on the information presented here, we cannot
support the hypothesis that “ice”is an appropriate
treatment for supporting healing outcomes. Our
information suggests thatice slows the cascade of
physiological events, which are in fact responsible for
optimal healing. We are aware that we're challenging
a prominent long-held belief by many, and further
educationis needed around this common misconception
in and throughout the medical community moving
forward. We encourage those to take personal
responsibility to reach their communities and change
this outdated narrative surrounding "ice.”

New research can and may change our conclusion on
this matter. Our approach to appraising this information
was to establish and follow a hierarchy of importance
when choosing what information should primarily shape
our conclusion. It is possible that more information

will change the breadth of our understanding of the
inflammatory process and how ice interacts with
healing, thus changing our current conclusion. Certainly,
further education around this topic is needed.
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