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Efficacy of Cold Gel for Soft Tissue Injuries

A Prospective Randomized Double-Blinded Trial

Olavi V. Airaksinen,*t MD, PhD, Nils Kyrklund,* MD, Ky®osti Latvala,} MD,
Jukka P. Kouri,* MD, Mats Gronblad,|| MD, PhD, and Pertti Kolari,2 PhD

From the *Departments of Physical and Rehabilitation Medicine, Kuopio University Hospital,
Kuopio, £Tampere University Hospital, Tampere, and ||Helsinki University Hospital and the
4nvalid Foundation, Helsinki, Finland

Background: The use of cold treatment to limit edema, decrease pain, and induce effective muscle relaxation in soft tissue
injuries is widespread.
Purpose: To compare the efficacy of a novel cold gel with that of a placebo gel in patients with a soft tissue injury.
Study Design: Prospective randomized double-blinded controlled study.
Methods: Seventy-four patients with sports-related soft tissue injury were randomly assigned to active cold gel (Ice Power) or
placebo gel groups. The gel was applied four times daily on the skin for 14 days. Clinical assessment was made after 7, 14, and
28 days with use of visual analog scale ratings.
Results: Pain scores decreased from 59 to 30 during the first week, to 14 by the second, and to 7 by the end of study in the
cold gel group. In the placebo group, pain scores decreased from 58 to 45, 26, and 13, respectively (significant difference).
Patient satisfaction with treatment was 71 in the cold gel group and 44 in the placebo group (significant difference). Disability
decreased significantly more rapidly in the cold gel group.
Conclusions: Cold gel therapy provided an effective and safe treatment for sports-related soft tissue injuries.
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The use of cryotherapy is widespread in sports medicine gram for the treatment of both acute and chronic injuries.
today. The application of cold is a popular and established Cryotherapy has also been shown to effectively reduce
method for treating acute soft tissue injuries, but there is pain in the postoperative period after reconstructive sur-
a discrepancy between the scientific basis for cryotherapy gery of the joints.

and actual clinical studies. Various cooling procedures The physiologic and biologic effects of cryotherapy are
have been used to apply cold to the injured area, such as due to the reduction in temperature in the various tissues,
ice packs, ice towels, ice massage, frozen gel packs, ethyl together with neuromuscular actions and relaxation of the
chloride and other vapor coolants, chemical reaction de- muscles.'®'” Both superficial and deep temperature
vices, and inflatable splints that wuse refrigerant changes depend on the method of application, the initial
gas.®18:19.21 temperature, and the application time 3 13:17:19.20

Most clinical studies of the use of cryotherapy for vari- Cold therapy appears to be effective and harmless, and
ous injuries have shown a positive effect on pain relief and few complications or side effects have been reported after
on recovery.? Cryotherapy, if started within 36 hours after its use. Prolonged application at very low temperatures
the injury and used for a minimum of 3 days, was statis- should, however, be avoided, as this may cause serious
tically more effective than heat therapy for complete and side effects, such as frostbite and nerve injuries.®? Prac-
rapid recovery of acute ankle sprains.'* Cold is also used tical applications, indications, and contraindications are
to reduce recovery time as part of the rehabilitation pro- poorly known, and randomized clinical trials have not

been performed on the efficacy of cold therapy for patients
with soft tissue injuries.

1 Address correspondence and reprint requests to Olavi V. Airaksinen, MD, A novel cold-producing cream (gel), with ethanol and
PhD,'Departments of Phys:ical and Rehabilitation Medicine, Kuopio University menthol as the active cold-forming agents, has been de-
Hospital, 70210 Kuopio, Finland. . . C . .

No author or related institution has received any financial benefit from VeloPed for cold apphcatlon to an injured area. The aim of
research in this study. our trial with this novel cold-mediating gel was to study
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its efficacy to relieve pain and to decrease functional dis-
ability. We also evaluated its safety in a randomized con-
trolled study design of patients with acute sports-related
soft tissue injuries, comparing the active cold gel with a
placebo gel.

PATIENTS AND METHODS

The study population consisted of 74 patients with sports-
related soft tissue injury of the ankle, leg, knee, or hand.
The patients were randomly assigned to active cold gel
(Ice Power, Fysioline Ltd., Tampere, Finland) (13 women
and 24 men with a mean age of 32 = 12 years) or placebo
gel (14 women and 23 men with a mean age of 32 = 10
years) groups (Table 1).

Patients were included in this study after a careful
clinical evaluation that included a history and physical
examination. The movement restrictions and pain at pal-
pation and movement during the examination were re-
corded with use of a three-category scale (none, mild,
severe). Edema of the injured area was also graded on a
three-category scale (none, mild, severe) by clinical inspec-
tion and palpation. Only patients with minor soft tissue
injury of the extremities that had occurred less than 48
hours before the examination were included. Exclusion
criteria were as follows: pain on the visual analog scale of
less than 30 mm, pregnancy, the presence of cutaneous
lesions or injuries at the site of application that would
prevent the use of gel therapy, and an injury needing
surgery or physiotherapy. The use of nonsteroidal antiin-
flammatory drugs was allowed in both groups as a rescue
medication, and any use was recorded. Injuries were clas-
sified into three groups according to severity. The location
of injuries is shown in Table 2. All patients with knee or

TABLE 1
Patient Characteristics

Characteristic Placebo group  Cold gel group
Women 14 13
Men 23 24
Mean age of all subjects (years) 32 + 10 32 =12
Mean age of women (years) 34+ 9 35+ 9
Mean age of men (years) 31 +10 30 + 13
Mean height of all subjects (cm) 178 =+ 11 177 = 12
Mean weight of all subjects (kg) 77+ 11 76 = 11
TABLE 2

Locations of Injuries by Treatment Group

Location Placebo gel group Cold gel group
Foot 4 3
Ankle 12 11
Knee 9 10
Wrist 7 6
Hand 1 2
Other location 4 5

Total injuries 37 37
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ankle injuries used elastic bandages (Beiersdorf AG, Ham-
burg, Germany) for 14 days.

The study design was prospective, randomized, and
double-blinded. The randomization was made in groups of
four, taking into account the sex, injury type, and age, by
a computer program designed to reach an equal compari-
son of groups. The randomization program was kept sep-
arately from the investigators and only opened after all
patients had attended the final follow-up visit.

This study was approved by the Ethical Committee of
Kuopio University Hospital. All patients were informed
that they were participating in a clinical study in which
their soft tissue injuries would be treated randomly with
use of one of two different gels, one including active agents
and the other a placebo. The patients were not informed of
the sensations they would feel nor were the effects of cold
discussed.

The cold gel group applied 5 g of Ice Power four times a
day for 14 days on the painful injured area. The placebo
group received the same treatment with a placebo gel.
Patients in both groups were given identical instructions
on the use of the gels. The gel was applied onto the skin
with use of the fingers to apply a slight massage. The
active cold gel consisted of 3.5% menthol and 8% ethanol
and adjuvants. The placebo gel was made similarly but
without ethanol and menthol. The gel tubes, which con-
sisted of 250 g of gel at the beginning of the study, were
returned after 14 days and the amount of gel used was
recorded. Only 15 patients reported using nonsteroidal
antiinflammatory drugs during the evaluation time (Table
3). Only one patient in the placebo group had dropped out
by the final visit on the 28th day.

The follow-up visits were scheduled at 7, 14, and 28
days. Clinical evaluations were made at every visit. The
primary end points of the study were pain at rest, pain on
movement during normal function, and functional disabil-
ity. The secondary end points were the patient’s and in-
vestigator’s global assessment and satisfaction with the
treatment and the patient’s readiness to use the same
treatment, if she or he had a similar injury. All of these
outcomes were measured on visual analog scales with
scores expressed as millimeters from 0 to 100.'® In addi-
tion, the global assessment of the therapy and the pa-
tient’s satisfaction were also measured by use of a ques-
tionnaire, in which the choices were the following: 0, no
benefit or harm; 1, little benefit; 2, good benefit; and 3,
excellent benefit.! At the last visit, the patients were
asked an open question regarding their feelings about the
study and about improvements in the symptoms of their
soft tissue injury.

All results were expressed as the mean = SD. The
clinical outcome variables were analyzed on the basis of

TABLE 3
Use of Nonsteroidal Antiinflammatory Drugs

Drug Placebo group Cold gel group
Ibuprofen 4 3
Nimesulide 3 3
Diclofenac 2 0
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intent to treat. Statistical comparison between the groups
was made by using a two-way Student’s ¢-test, the Mann-
Whitney U-test, and analysis of variance. Bonferroni cor-
rection was used for correction of the significance levels for
multiple testing. The statistical significance was set at
P < 0.05.

RESULTS

The pain experienced by patients in both the placebo and
cold gel groups was at the same level at the beginning of
this study. During the trial, pain decreased markedly in
both the cold gel and placebo groups as measured on a
visual analog scale at each measuring time both at rest
and on movement. The differences between the groups
were highly significant (Figs. 1 and 2).

The pain at rest decreased from 59 = 15 to 30 * 16
during the 1st week, to 14 + 13 at 14 days, and to 7 = 12
at 28 days in the active cold gel group. In the placebo
group, the pain at rest decreased from 59 * 15 to 45 * 15,
26 + 18, and 13 *+ 14, respectively (P < 0.001) (Fig. 1).

The pain on movement decreased from 57 = 14 to 27 +
13 during the 1st week, to 13 = 12 at 14 days, and to 6 =
11 at 28 days in the active cold gel group. In the placebo
group, the pain on movement decreased from 59 = 15 to
41 + 14, 21 + 13, and 13 * 12, respectively (P < 0001)
(Fig. 2).

The functional disability evaluated by the visual analog
scale was 63 in the cold gel group and 62 in the placebo
group at the beginning of the study. The score decreased to
31 at 7 days in the active cold gel group but to only 48 in
the placebo group (P < 0.001). The improvement was
statistically highly significant in the active cold gel group
compared with the placebo gel group at each follow-up
visit (Fig. 3).

The patients’ satisfaction with the treatment as as-
sessed by the visual analog scale was 71 in the active cold
gel group and 44 in the placebo group (P < 0.001).

The patients’ global assessment of the treatment (score
from 0 to 3) at the end of the study was significantly
favorable for the active cold gel treatment (2.3 *= 0.3 for
cold gel versus 1.4 * 0.3 for placebo, P < 0.001). The
investigator’s assessment (score from 0 to 3) also favored
the active cold gel treatment (2.4 * 0.3 for cold gel versus
1.5 = 0.3 placebo, P < 0.001).

Two patients in each group reported minor skin abra-
sion after the application of the gel onto the skin. None of
these patient felt sufficient discomfort to discontinue the
study. No other adverse events were reported during the
study.

Five patients in the placebo gel group assumed that
they had been assigned to use of the placebo gel, whereas
no one in the cold gel group thought that they were using
a placebo. The patients returned the gel tubes to the
investigator after the 14th day for evaluation of the
amount of gel used. The mean amount of gel used was
224 *+ 16 g in the cold gel group and 196 * 17 g in the
placebo gel group; the difference was not significant.
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Figure 1. Pain at rest in the active cold gel and placebo gel
groups (mean * SD). *** statistical significance between the
groups (P < 0.001).
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Figure 2. Pain on movement in the active cold gel and pla-
cebo gel groups (mean + SD). *** statistical significance
between the groups (P < 0.001).
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Figure 3. Functional disability measured on a visual analog
scale in the active cold gel and placebo gel groups (mean =+
SD). ***  statistical significance between the groups (P <
0.001).

DISCUSSION

The cellular and molecular mechanisms that enable us to
sense cold are not well understood. Menthol elicits a cool-
ing sensation. Recently, a menthol receptor has been char-
acterized and cloned that is also activated by thermal
stimuli in the cool-to-cold range. This cold- and menthol-
sensitive receptor, CMR1, is a member of the transient
receptor potential family of excitatory ion channels, and it
has been proposed that it functions as a transducer of cold



Vol. 31, No. 5, 2003

stimuli in the somatosensory system.'® If this proposal is
found to be correct, it would demonstrate that menthol
plays an important role as a cold-mediating factor. In the
gel used in our study, the menthol and ethanol were
thought to be the active and effective factors.

Cold application is one of the most extensively used
treatments for athletic injuries.? 61229 Cryotherapy for
20 minutes, two to four times a day for the first 2 to 3 days
is helpful in promoting an early return to full activity.'?
Recently, a systematic review indicated that ice was an
effective modality, but it should be applied in repeated
applications of 10 minutes to be most effective, to avoid
side effects, and to prevent possible further injury.'* In
our study, we did not measure the decrease of skin tem-
perature or the effects to blood flow in the skin. Our study
was concentrated on the global efficacy of cold for pain
relief, improvement of function, and recovery from soft
tissue injuries. The theoretical mechanisms of cold ther-
apy were based on the positive physiologic effects of cold
therapy for tissue recovery after trauma, such as pain
relief, decrease of nerve conduction, and decrease of
edema by contraction of blood vessels.

The successful use of cold therapy in various modalities
has been based on the physiologic knowledge of the effects
of cold on injured tissues. The efficacy of cold therapy for
soft tissue injuries was evaluated in this present trial in a
prospective randomized design, to our knowledge, for the
first time. Cold therapy is usually applied with ice packs,
ice towels, or crushed ice. In this study, we used a novel
cold-forming gel on the skin of the injured area and com-
pared its efficacy to a placebo gel without a cold-producing
composition. Our results showed the clear efficacy of ac-
tive cold gel for reducing pain at rest, pain on movement,
and disability, as evaluated on visual analog scales. Also,
the patient’s and investigator’s satisfaction with the ther-
apy was significantly greater for patients in the cold gel
group than in the placebo group. The use of regular ice
packs requires access to a refrigerator or to special pack-
aging for ice packs. The cold gel can easily be carried by a
patient or even tucked conveniently in the pocket of an
athlete.

Cold increases the pain threshold, the viscosity, and the
plastic deformation of tissues but decreases motor perfor-
mance.> 1121 The application of cold has also been
found to decrease the inflammatory reaction in experi-
mental conditions.'®2° However, some of these reactions
differ from expectations. Skin, subcutaneous, intramuscu-
lar, and joint temperature changes depend on the appli-
cation method, initial temperature, and application time.
Intramuscular temperature continues to drop after the
cooling modality has been removed.'® Cold water immer-
sion may reduce muscle stiffness and the amount of dam-
age after strenuous exercise activity. There appears to be
no effect on the perception of tenderness and strength loss,
which is characteristic after this form of activity.®® The
results of various studies are consistent in that the effects
are mediated through neuromuscular and pain processes.

The physiologic basis for cold therapy is assumed to be
cold-mediated vasoconstriction leading to decreased
edema formation and a reduction in overall tissue morbid-
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ity.* The acute microvascular effects of cryotherapy are
vasoconstriction and decreased perfusion.?* 2 However,
when cryotherapy was used as a treatment after contusion
or sham contusion, there were no long-lasting microvas-
cular effects either in the presence or absence of contusion
as assessed by laser-Doppler flowmetry.* In general, the
results of studies on cold and blood flow vary considerably;
however, it appears that blood flow increases with super-
ficial cold application and decreases when cold is applied
to large skin surface areas or if the application is
long-lasting.®

Motor performance is affected by temperature, with the
critical temperature being around 18°C, below which mus-
cle performance decreases.’'%7 Externally applied in-
stant cold packs used in a dog model caused local tissue
hypothermia that peaked at 20 minutes, persisted for at
least 1 hour, and was significantly augmented by adjunc-
tive compression.? Most of these effects produced by cold
application are beneficial after soft tissue injury. How
deeply the effects of the cold gel used in our study reached
could not be evaluated. The novel finding of a menthol
receptor’® would suggest that the cold-mediating effect
would be systemic and might be widespread. This specu-
lation will need further investigations of the deep effects
of superficial menthol-containing agents, such as the cold
gel we used.

Our study did not assess whether the cold gel actually
lowered the physical temperature of tissues under treat-
ment. Its mechanism of action may not be the same and it
may not produce all the same effects as traditional cryo-
therapy. Future experiments are necessary to determine
whether the gel actually lowers tissue temperature and
whether its effects are comparable with those of tradi-
tional cryotherapy.

According to some investigations of the use of superfi-
cial nonsteroidal antiinflammatory gels, the most sensi-
tive variables in these studies of patients with rheumatoid
arthritis and soft tissue injuries were the patient’s global
assessment, pain, and morning stiffness.’ ' With certain
reservations, due to the slightly different study popula-
tion, this conclusion applies also to the present study. The
most important parameters, evaluation by the patients
and pain at rest and movement, showed significant differ-
ences favoring the active cold gel therapy.

Frostbite is a recognized danger of the use of cold packs
or ice therapy for sports injuries and soft tissue trauma.
Cases of nerve palsy resulting from ice application have
been reported, although these palsies were temporary;
they usually resolved spontaneously without any signifi-
cant sequelae.®”? The adverse events in our trial were
minimal and did not lead to the discontinuation of the
therapy in any patient. In both groups the incidence of
side effects was the same, leading to the conclusion that it
was the gel composition that caused skin abrasion, not the
ethanol or menthol ointments that were responsible for
the cold effects. However, only 37 patients were treated
with active cold gel in this study. Clinical trials in a much
larger number of subjects are necessary to establish the
risk of adverse reaction in a broad population.

In conclusion, this prospective randomized controlled
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trial showed that cold gel caused significantly faster pain
relief and significantly faster rehabilitation results after
minor soft tissue injuries. All primary and secondary end
points favored cold gel therapy. Our results indicated that
cold gel was superior to placebo gel and provided an effec-
tive and safe treatment for pain and disability for sports-
related soft tissue injuries.

REFERENCES

1. Airaksinen O, Venalainen J, Pietilainen T: Ketoprofen 2.5% gel versus
placebo gel in the treatment of acute soft tissue injuries. Int J Clin Phar-
macol Ther Toxicol 31: 561-563, 1993

2. Barlas D, Homan CS, Thode HC Jr: In vivo tissue temperature comparison
of cryotherapy with and without external compression. Ann Emerg Med
28: 436-439, 1996

3. Best TM: Soft-tissue injuries and muscle tears. Clin Sports Med 16:
419-434, 1997

4. Curl WW, Smith BP, Marr A, et al: The effect of contusion and cryotherapy
on skeletal muscle microcirculation. J Sports Med Phys Fitness 37: 279—
286, 1997

5. Dahlistedt L, Samuelson P, Dalen N: Cryotherapy after cruciate knee
surgery. Skin, subcutaneous and articular temperatures in 8 patients. Acta
Orthop Scand 67: 255-257, 1996

6. de Cree C: Frostbite at the gym: It's not the ice but the temperature that
matters! Br J Sports Med 33: 435-436, 1999

7. Drez D, Faust DC, Evans JP: Cryotherapy and nerve palsy. Am J Sports
Med 9: 256-257, 1981

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

American Journal of Sports Medicine

. Eston R, Peters D: Effects of cold water immersion on the symptoms of

exercise-induced muscle damage. J Sports Sci 17: 231-238, 1999

. Glasby MA, Fullerton AC, Lawson GM: Immediate and delayed nerve

repair using freeze-thawed muscle autografts in complex nerve injuries.
Associated arterial injury. J Hand Surg 23B: 354-359, 1998

Gotzsche PC: Sensitivity of effect variables in rheumatoid arthritis: A
meta-analysis of 130 placebo controlled NSAID trials. J Clin Epidemiol 43:
1313-1318, 1990

Hocutt JE Jr, Jaffe R, Rylander CR, et al: Cryotherapy in ankle sprains.
Am J Sports Med 10: 316-319, 1982

Karunakara RG, Lephart SM, Pincivero DM: Changes in forearm blood
flow during single and intermittent cold application. J Orthop Sports Phys
Ther 29: 177-180, 1999

Kellett J: Acute soft tissue injuries—a review of the literature. Med Sci
Sports Exerc 18: 489-500, 1986

MacAuley DC: Ice therapy: How good is the evidence? Int J Sports Med
22: 379-384, 2001

McKemy DD, Neuhausser WM, Julius D: Identification of a cold receptor
reveals a general role for TRP channels in thermosensation. Nature
416(6876): 52-58, 2002

McMaster WC, Liddle S, Waugh TR: Laboratory evaluation of various cold
therapy modalities. Am J Sports Med 6: 291-294, 1978

Meeusen R, Lievens P: The use of cryotherapy in sports injuries. Sports
Med 3: 398-414, 1986

Price DD, McGrath PA, Rafii A, et al: The validation of visual analogue
scales as ratio scale measures for chronic and experimental pain. Pain 17:
45-56, 1983

Swenson C, Sward L, Karlsson J: Cryotherapy in sports medicine. Scand
J Med Sci Sports 6: 193-200, 1996

Thorsson O: Cold therapy of athletic injuries. Current literature review [in
Swedish]. Lakartidningen 98: 1512-1513, 2001

VanGelder CM, Sheridan RL: Freezing soft tissue injury from propane
gas. J Trauma 46: 355-356, 1999



