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ABSTRACT 
Objectives. Consensus guidelines developed for the use of hyaluronic acid dermal fillers describe the use of cooling 

the skin to reduce patient discomfort during injection. The vasoconstrictive effects of cold may provide reduced 
ecchymosis and swelling at the site. However, the effect of applying ice or cooled air is unpredictable because these 
modalities do not deliver precise temperature, which may result in cold burn or insufficient effect to targeted areas. This 
open-label, randomized, single-blinded, split-face trial was conducted to measure the extent to which applying a spot 
cooling device reduces patient discomfort and ecchymoses in the clinical setting in patients undergoing a dermal filler 
procedure. Subjects. 1\venty male and female subjects of any race, ages 35 to 65 years, with moderate and severe 
nasolabial folds were included in this study. Seven (35%) subjects had received previous small gel particle hyaluronic acid 
injections. Methods. Prior to injection, the topical cooling system was set at 35°F and a cooled applicator was applied for 
20 seconds on one nasolabial fold . A control using a noncooled applicator was applied for 20 seconds on the other 
nasolabial fold . Postprocedure ice packs were prohibited so as not to confound the subject's perception of procedure­
related pain. Subjects (using visual analog pain scales) and blinded investigators rated pain and ecchymosis using 
predetermined scales and satisfaction surveys. Results. Use of the cooling system was associated with mean pain 
reduction of 61,70, and 42 percent compared to control, as measured by visual analog pain scales, immediately following 
and one hour and three hours post small gel particle hyaluronic acid injection. Additionally, use of the cooling system was 
associated vvith mean ecchymosis reduction of 88, 89, 80, and 66 percent compared to control immediately following 
injection, one hour, three hours, and next-day postinjection. Conclusion. The cooling system provided adequate pain 
management (both subjectively and objectively through blinded evaluations) during and after small gel particle hyaluronic 
acid dermal filler injections for the correction of moderate nasolabial folds. Furthermore, results demonstrate that the 
cooling system is associated with decreased ecchymosis. Future studies are needed comparing the use of topical 
anesthetics to a cooling system for the reduction of pain and ecchymosis associated with the use of dermal filler injections. 

The number of aesthetic procedures requiring the use 
of needle-based injections is progressively increasing 
due to their widely successful and effective results .l 

Of these injections, botulinum toxins and injectable 
hyaluronic acid dermal fillers are most often used. 
According to the American Society for Aesthetic Plastic 
Surgery, hyaluronic acid gels account for approximately 80 
percent of the nearly two million soft tissue filler injections 

performed in 2006. 1 The most commonly utilized soft tissue 
filler is Restylane® (Medicis Aesthetics Inc., Scottsdale, 
Arizona), a small gel particle hyaluronic acid (SGP-HA) that 
is indicated for mid-to-deep dermal implantation for the 
correction of moderate-to-severe facial wrinkles and folds, 
such as nasolabial folds .2 All injections may cause some 
discomfort to the patient as well as postinjection 
ecchymosis and swelling. Topical anesthetics and ice are 
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the most often employed methods for limiting the degree of 
pain, ecchymoses, or swelling. 

Much research has been devoted to the development of 
effective topical anesthetics of the skin to minimize or 
eliminate the discomfort experienced by the patient 
during the procedure. ] Many studies exist that scrutinize 
the effi cacy of topical anesthetics for dermatological 
procedures," and several studies specifically have 
investigated mixing 2% lidocaine with HA prior to 
injection.",G Effective anesthesia via topical administration 
is difficult to achieve on keratinized or non traumatized 
skin due to limited transepidermal absorption. Various 
creams, ointments, and gels have been used for this; 
however, their efficacy has been less than ideal and 
complications have occurred. While a variety of topical 
anesthetics are currently available, their use is limited by 
variable efficacy, lengthy application times, and often 
elaborate and tin1e-consuming techniques for occlusion 
and removal of the anesthetic. Consequently, there has 
been an increased need for safe, more effective, and 
expedient topical anesthesia. 

Recently, research has turned toward alternative 
methods of topical anesthesia when injecting dermal fillers, 
such as skin cooling through the use of ice or cooled air. The 
use of cold to relieve pain has been employed since 
Hippocrates in the 4th century BC. 7 Cooling the tissue also 
induces vasoconstriction, which may decrease swelling and 
ecchymosis.s The Restylane Consensus Group published its 
proceedings, which included the use of patient comfort 
techniques, such as the use of icing before, during, and 
after treatment with HA.8 Half of the panel members assert 
that icing after treatment achieves the most benefit, yet 
another 40 percent of members use ice before, during, and 
after treatment. The American Society for Dermatologic 
Surgery (ASDS) Guidelines recommend several 
mechanisms to din1inish dermal fill er inj ec tion pain 
including preinjection application of ice.n Unfortunately, the 
effect of applying ice or cooled air is often w1predictable 
because these modalities cannot be delivered accurately 
and precisely to targeted areas. Also, applying ice and 
cooled air directly to the site of injection may be associated 
with risks to the patient because the temperature is 
imprecise and cannot be controlled. 

The ArTek Spot<!l (ThermoTek, Inc., Flower Mow1d, 
Texas), a commercially available spot contact cooling 
system, has been used to control pain associated with hair 
and tattoo removal procedures. It also has been used to 
prevent pain and discomfort associated with dermal fillers 
and other injectables as an alternative to ice cubes, 
ointments, and chemical sprays. lO To date, however, no 
randomized, controlled trials have assessed its safety and 
efficacy for prevention of pain and ecchymosis in subjects 
receiving dermal filler injections. 

The purpose of this study was to assess the efficacy, 
safety, and subject satisfaction of a contact topical cooling 
system on the reduction of subjective and objective pain 
and ecchymosis when applied prior to HA gel injections for 
correction of nasolabial folds. 

METHODS 
Subjects. This study received full institutional review 

board approval by US IRB, Inc. prior to commencement 
(U.S.IRB2009CCCRJ01). The study was conducted as an 
open-label, randomized, split-face, two-center, investigator­
blinded trial involving male and female subjects ages 35 to 
65 years with moderate nasolabial folds. Subjects were 
excluded if they had used aspirin, nonsteroidal anti­
inflammatory drugs (NSAIDS), anticoagulants, St. John's 
Wort, or high doses of Vitan1in E within two weeks prior to 
screening/treatment. Any subject who had received dermal 
fillers within 12 months was also excluded. 

1\venty subjects were enrolled at two sites in the United 
States. At the Screening visit, written, informed consent 
was obtained from each subject. If the subject agreed to 
participate, he or she was assigned the next sequentially 
available subj ect number. In addition, each subject's 
medical history, demographic information, and previous 
and concomitant medications were collected and reported. 
The subject was asked to return to the investigative site on 
a scheduled visit (Day of Injection). 

On the Day of Injection, blinded investigators utilized a 
randomization scheme for assigning each subject a side of 
the face for application of the cooling system. Prior to 
injection, the topical cooling system was set at 35°F and a 
cooled applicator was applied for 20 seconds on one 
nasolabial fold. A control using a noncooled applicator was 
applied for 20 seconds on the other nasolabial fold. The 
physician assistant applied the applicator without the 
investigator knmving whether it was cooled or noncooled. 
Postprocedure ice packs were prohibited so as not to 
confound the subject's perception of procedure-related pain. 

Investigators inj ec ted the SGP-HA using a linear 
threading technique, injecting the fold from top to bottom 
in a retrograde fashion, beginning ,'lith the right nasolabial 
fold. Investigators made every attempt to inject the SGP­
HA into the skin with a willorm speed to cause slow, gentle 
distention of the dermis. At the discretion of the 
investigator and in an effort to achieve appropriate 
cosmetic results, a crosshatching technique was allowed as 
long as the process was utilized for both nasolabial folds. 
Investigators used the 30-gauge needle provided with the 
syringe and did not change to a different neeclle during the 
procedure. The investigators used a sin1ilar injection 
technique on both nasolabial folds, inj ecting similar 
amOLmts of SGP-HA with the same nwnber of injections. 
Dosage was limited to one syringe per nasolabial fold. 
Patients received a similar number of injections and 
an10unts of SGP-HA. 

Upon first neeclle stick and upon completion of the 
injections at each treatment site, the subject assessed the 
amount of pain associated with the procedure by 
completing the visual analog pain scale (VAS) (see outcome 
measures) for the respective injection time. Thereafter, the 
blinded investigator, who was blinded as to which side of 
the face the cooled versus noncooled applicator was 
applied, also assessed the perceived degree of anesthesia 
the application provided for the subject. Following this 
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Caucasian 
16 (80)55 years old 19 (95) 7 (35) 14 (70)Hispanic 
4 (20) 

WSRS = Wrinkle seventy rating scale 

initial pain assessment, the investigator continued the SGP­
HA injections into the other nasolabial fold. The initial time 
of injection, volume of the SGP-HA used, time to 
completion, and the total nwnber of injections for each 
treatment area were collected and recorded. 

OUTCOME MEASURES 
Visual analog pain scale. The subject was asked to 

evaluate the pain experienced at first needle stick, 
inunediately postinjection, and then one and three hours 
after the procedure by responding to the VAS. Subjects 
were prompted by the investigator when it was time to rate 
their pain through the VAS. The subject completed the VAS 
by drawing a single vertical line through a lOcm horizontal 
line labeled "no pain" at the left end and "the worst pain you 
can imagine" at the right end. Following completion of the 
study, the distance from the furthest left vertical axis of the 
scale (no pain) and the patient's VAS mark was measured in 
millimeters using a ruler. 

Blinded investigator ratings. The blinded investigator 
scored the degree of perceived subject pain experienced 
during the procedure using a Likert scale. The Likert scale 
ranged from "no perceived pain" (0) to "severe pain" (3). In 
addition, for each treatment area, the investigator evaluated 
hislher overall assessment of the efficacy of the cooling 
system by responding to the following question: Did the 
cooling system provide adequate anesthesia for the dermal 
filler procedure? 

lnunediately after the cooling system applicators were 
removed from the subject's skin and just prior to the HA 
injections, the investigator examined the areas for 
ecchymosis. Ecchymosis was graded on a scale from 0 
(none) to 4 (severe) immediately postinjection and then 
one hour after and three hours after the procedure. This 
assessment was also conducted the day after treatment. 

Subject satisfaction surveys. After completing the 
pain assessment one hour post-treatment, subjects were 
asked to complete a satisfaction survey addressing their 
assessment of the pain management options utilized. The 
survey consisted of two parts, one that assessed subjects' 
impressions with pain management at each treatment site 
and another that assessed subjects' overall impression 
(Appendix A). 

7 (35) 4 (20)6 (30) 4 (20) 5 (25) 

STATISTICAL EVALUATION 
All analyses were performed with SPSS version 13.0 

(SPSS, Inc., Chicago, Illinois). Differences among the mean 
pain levels , as measured by the VAS, were analyzed using 
two-t:'liled, paired, independent sample t-tests (cooled vs. 
noncooled-immediate, 1 hour, 3 hours). Differences in the 
proportions of the blinded investigators' ratings of 
perceived pain were compared using a 2X3 chi-square 
analysis (cooled vs. noncooled- no pain vs. slight pain vs. 
moderate pain). Proportions of the blinded investigators 
ratings of the overall efficacy of the cooling system were 
analyzed using a 2X2 chi-square analysis (cooled vs. 
noncooled-satisfied vs. nonsatisfied). Differences among 
the mean levels of ecchymosis were analyzed using two­
tailed, paired, independent sample t-tests (cooled vs. 
noncooled-inunediate, 1 hour, 3 hours, next day) . Lastly, 
differences in the proportions subject's ratings of pain were 
compared using a 2X4 chi-square analysis (cooled vs. 
noncooled- no pain vs. minimal pain vs. mild pain vs. 
moderate pain). 

RESULTS 
There were 20 subjects enrolled in this study, 19 (95%) 

of whom were female. The mean age was 55 years old 
(Table 1). Thirty-five percent of the subjects (n=7) had 
received previous treatment with Restylane into their 
nasolabial folds prior to this study, and 65 percent (n=13) 
were naive to treatment with a dermal filler. 

Statistically significant differences (P<0.05) were found 
in the mean pain I vels , as measured by the VAS, on the side 
of the face where the cooled applicator was applied versus 
the side of the face where the noncooled applicator was 
applied Cfable 2). Specifically, subjects expressed 
significantly less pain (61 %) immediately following SGP-HA 
injections on the side of the face that was randomly 
assigned to the cooled applicator [t(20) = -3.266, P=0.002j. 
Likewise, subjects expressed significantly less pain (70%) 
on the cooled side of the face as compared to the noncooled 
side at one hour postinjection [t(20) = -2.034, P=0.049j. 
Three hours postinjection, even though pain levels were 
much lower, the mean VAS pain levels were 42-percent less 
on the cooled side. The results were not statistically 
significant [t(38) = -0.758, P=0.453j based on the low VAS 
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TABLE 2. Subject-rated visual analog pain scale mean pain levels 

TIME RANDOMIZATION N MEAN CHANGE PVALUE 

Immediate Noncooled 
Cooled 

20 
20 

2.845 
1.100 -61% 0.002 

1 hour post Noncooled 
Cooled 

20 
20 

0.352 
0.105 

-70% 0.049 

3 hours post Noncooled 
Cooled 

20 
20 

0.060 
0.035 -42% 0.453 

13 7 oCooled <0.001 

1 13 6Noncooled 
(5) (65) (30) 

scores at three hours. 
Statistically significant ctiIferences (P<0.05) were found 

in the blinded investigators ratings of perceived pain on the 
side of the face where the cooled applicator was applied 
versus the side of the face where the noncooled applicator 
was applied. Specifically, the blinded investigators reported 
a greater proportion of severe and moderate pain ratings to 
the side of the face where the noncooled applicator was 
used; whereas, a greater proportion of no pain and slight 
pain ratings were given to the side of the face where the 
cooled applicator was utilized [r (2, N=40) = 18.086, 
P<O.OOI) (Table 3). 

Likevvise, statistically significant differences (P<0.05) 
were again found in the blinded investigators ratings of the 
overall assessment of the efficacy of the cooling system. 
Specifically, the blinded investigators' responses indicated 
that the cooled applicator provided effective anesthesia for 
the dermal filling procedure [X2 (1, N=40) = 40.00 , 
P <O.OOJ). 

There was a statistically significant reduction in 
ecchymoses on the sides of the face using the cooled 
applicator versus the sides using the noncooled applicator 
irrunediately following injection (88%, P=0.007], one-hour 
postinjection [89%, P=0.009], and three hours postinjection 
[80%, P=0.012) . There was a 66-percent mean reduction in 
ecchymosis the day following injection on the side of the 
face where the cooled applicator was utilized [66%, 
P=0.092) (Table 4, Figures 1 and 2). 

Results obtained from subject satisfaction data revealed 
a significant preference for the cooling system. Specifically, 
20 out of 20 subjects reported that they preferred the 
anesthetic properties of the cooled applicator as compared 
to the noncooled applicator [x 2 (1, N=40) = 40.00, P<O.OOl] 
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(Table 5). Moreover, trends toward greater proportions of 
"no pain" and "slight pain" ratings emerged in the subjects' 
ratings of pain on the side of the face where the cooled 
applicator was applied [r (3, N=40) = 6.743, P =0.081j. One 
hundred percent (100%) ofthe subjects indicated that they 
would consider having the procedure done again and would 
recommend it to a friend or family member. 

DISCUSSION 
Patient comfort is an important consideration during 

aesthetic procedures. In fact, minimal pain ranked third in 
importance only bested by cosmetic outcome and 
communication in determining patient satisfaction and 
willingness to undergo skin rejuvenation treatments. II 
Topical anesthetics are, hence, invaluable tools for 
dermatologists. Many local anesthetics, however, do not 
provide effective anesthesia due to their inability to 
penetrate the skin and may cause a variety of complications, 
such as allergic reactions and toxicities. 12 In a review of the 
topical anesthetics used in cosmetic and laser dermatology, 
Amin and Goldberg3 noted that in some patients, local 
anesthetics may be associated with a narrow margin of 
safety: Patients may manifest minor signs and symptoms of 
anesthetic toxicity such as tinnitus, perioral tingling, or 
metallic taste.3 In addition, the use of topical anesthetics 
may require increased time involvement for the patient, 
practitioner, and staff, as topical anesthetics must be 
applied 10 to 15 minutes prior to the procedure. 

As alternatives to local anesthetics , various other 
methods have undergone research. Specifically, the 
analgesic effect of vibration in minimizing pain in patients 
undergoing a variety of cosmetic procedures was studied. 
However, results indicate that while vibration anesthesia 
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Baseline 3 Hour Next Day 

following BoNT-A injections. '4 

Bechara et al'" studied the effect of 
skin cooling on pain during BoNT-A 
injections and found that application 
of both ice and cooled air significantly 
result in decreased pain. ' 5 Other 
researchers have demonstrated the 
effect of the cooling properties of 
transparent hydrogel pads on 
patients undergoing nonablative laser 
surgery and have reported that 
patients experience less discomfort 
when using tills method of 
anesthesia. ' 6 Other cooling tech­
niques, such as forced air analgesia, 
have been reported to decrease the 
discomfort associated with fractional 
photo thermolysis treatment. ' 7 

Moreover, significant reduction in 
injection pain by as much as 25 

Baseline 3 Hour 	 Next Day percent has been demonstrated via 
the use of cryopreparation by local 

Figures 1 and 2. A cooled applicator was applied to the patient's right nasolabial fold . A ice application immediately prior to 
noncooled applicator was applied to the patient's left nasolabial fold . Photos were taken injection.'s 
at time of injection, three hours postinjection, and the next day, respectively. Overall, the present study 

demonstrated that subjects ex­
perienced a 61-percent mean 
reduction in immediate pain and 
between 66- and 89-percent mean 
reduction in ecchymosis when a 
cooling system was applied prior to 
SGP-HA injections in the nasolabial 
fold versus placebo. This fmeting may 
be of significance given the relative 
ease and safety of a cooling system 
applied to the skin prior to a cosmetic 
procedure as compared with a topical 
or an injectable product that may 
present a variety of complications 
and challenges, such as allergic 
reactions, skin-sensitivity concerns, 
and quantity and dosage control. 

I 

TABLE 4. Blinded investigator ecchymosis rating 

TIME RANDDMIZATION N MEAN CHANGE PVALUE 

Immediate Noncooled 
Cooled 

20 
20 

0.40 
0.05 -88% 0.007 

1 hour post Noncooled 
Cooled 

20 
20 

0.45 
0.05 

-89% 0.009 

3 hours post Noncooled 
Cooled 

20 
20 

0.50 
0.10 -80% 0.012 

Next day Noncooled 
Cooled 

20 
20 

0.80 
0.35 

-66% 0.092 

TABLE 5. Subject satisfaction survey: Which treatment did you prefer? Results obtained from ecchymosis 
assessments are also of special

SUBJECT PREFERENCE OF interest, given that ecchymosis
TREATMENT 	 PVALUE 

severity was significantly less on the n (%) (COOLED VS. 
NON COOLED) side of the face where the cooled 

COOLED NON-COOLED 

1­
applicator was applied. Due to cold-
induced vasoconstriction, it is 

20 (100) 0(0) <0.001 feasible to posit that the cooling 
-------.....--------.....-----------....... 	 system may result in decreased 

postinjection bruising. Tills may be 
may increase the tolerability of the procedures, it does not an added benefit to the practitioner if telephone calls from 
eliminate the pain completely.'3 patients concerned about brwsing appearing the day after 

Subsequent research in alternative analgesic methods the procedure are decreased or eliminated. 
given prior to botulinum toxin type A (BoNT-A) injections One hundred percent of subjects indicated that they 
has demonstrated that pain, bruising, hematoma, and would consider having the procedure done again and would 
ecchymosis can be prevented by cooling the skin prior to and recommend it to a friend or family member. Increasing 
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patient comfort may encourage development of routine 
regimens of hyaluronic acid dermal filler treatments that 
have been shown to be beneficial due to collagen 8. 
production.20 Results from a long-term study designed to 
determine longevity of Restylane treatment suggested that 
early retreatment, scheduled at 4.5 months after the initial 
treatment, may halt or slow deterioration of the injtial 9. 
treatment as weU as result in a continued response for at 
least one year without addjtional treatment.21 10. 

Based on the results of this study, the cooling system 
provided adequate pain management (both subjectively 11. 
and on an objective, blinded evaluation) during and after 
SGP-HA dermal fill er inj ections for the correction of 12. 
nasolabial folds. Furthermore, results demonstrate that 
the cooling system is associated with decreased 
ecchymosis. Although this study only examined the use of 13. 
the cooling system with SGP-HA dermal filler injections, 
the findings may apply to other aesthetic injectables, such 
as botulinum toxin type A and other dermal fill er injection 
procedures. Future studies are needed comparing the use 14. 
of topical anesthetics to a cooling system for the 
prevention of discomfort and ecchymoses due to the use 
of aesthetic injections. 15. 
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ThermoTek's thermal pain management solutions help you work more efficiently, 
improve the patient experience and deliver better treatment results. 

ArTek Air® for Forced ThermoTek™ Air Cooling 
For procedures requiring non-contact For more information call toll free air cooling, the ArTek Air uses solid-state 
technology to deliver a superior forced 1-877-242-3232 
air solution. 

or visit us online at 
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