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Abstract

Cellulite, a skin surface change that is nearly ubiquitous in women, is a condition that remains elusive to treatment. In
fact, no treatment is completely successful as none are more than mildly and temporarily effective. Despite the lack of
evidence to support efficacy, treatment options continue to proliferate. This article will briefly review the currently avail-
able data about cellulite treatments including noninvasive devices such as massage, radiofrequency, and laser and light-
based treatments; invasive modalities including liposuction, mesotherapy, and subcision; and other treatments including

topical creams and carboxy gherapk NAL OF DRUGS IN DERMATOLOGY

Introduction

Cellulite is the characteristic, nonpathologic appearance of
dimpled, “cottage cheese-like” skin surface change typically
seen in women on the thighs and buttocks. It is also
commonly seen on the abdomen, breasts, and arms. Given
that the occurrence of cellulite is'nearly universal in post-
pubertal females, it is thought of as a female secondary sex
characteristic.! Nevertheless, it can be a distressing condition
and patients spend billions of dollars on treatments that are
largely ineffective.? Treatment offerings for cellulite,are boun-
tiful, indicating a lack of any'definitive treatment.

Cellulite has variably been attributed to structural, circula-
tory, hormonal, and inflammatory factors, but the path of
development is unsettled."?® Although there are several
purported explanations for the appearance of cellulite, the
best evidence supports structural variations in thesubcuta-
neous fat architecture in the setting of hormonal differences

Table 1. Noninvasive skin treatment devices.

between men and women. Given that cellulite is present in
the majority of postpubertal women and is rare in men except
in cases of androgen deficieney, it is highly likely that hor-
mones play an essential role in the pathogenesis. Moreover,
compared with men, women have subcutaneous fat that is
less reinforced by connective tissue septa and more prone to
herniation,|yielding the undulating skin surface that is clin-
ically seen as cellulite. Infaddition, the dermis in women is
thinner“than méf;, allowing these herniations to be more
easily visualized.

Surgical options, noninvasive devices, injectables, and top-
ical creams have all been used in the treatment of cellulite,
and the majority of these treatments lack evidence and proof
of efficacy. In fact, there is little data evaluating most cellulite
treatments. This article will review the current literature and
data.onwsuch cellulite treatments as noninvasive devices,
invasive modalities, and /other offerings including creams
and ‘carboxy therapy (Table 1).

Device Mechanism

FDA Approval

Endermologie

Handheld device that kneadsthe skin

EDA approved for cellulite

Intense pulsed light Broadband light

FDA approved

VelaSmooth Bipolar radiofrequency, infrared light, and FDA approved for cellulite

massage
Alma Accent RF System | Unipolar and bipolar radiofrequency FDA approved for rhytides and wrinkles
ThermaCool Unipolar radiofrequency FDA approved for rhytides and wrinkles
Triactive Low fluence 810-nm diode laser and FDA approved for cellulite

vacuum massage

Synergie Aesthetic

Massage System nm light pad

Vacuum massage +660-880-nm probe or 880-

FDA approved for cellulite

SmoothShapes 100
light and 915-nm laser

Suction and mechanical massage with 650-nm

FDA approved for cellulite
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Noninvasive Devices

Noninvasive devices incorporate a variety of modalities
including laser and light, radiofrequency, ultrasound, and
massage. The greatest body of research has been published
about the VelaSmooth™ (Syneron Medical Ltd, Israel) treat-
ment; however, in general, research in peer-reviewed journals
is limited. The majority of studies are small, and many do not
test for statistical significance or use objective criteria to eval-
uate the effects of the treatments.

Massage

Based on the unproven theory that vascular and lymphatic
alterations promote cellulite, a number of devices are de-
signed to integrate massage intq treatmenty Endermaologie®
(LPG, France) is an FDA-approved, hand-held device that
employs massage and skin kneading to affected areas. The
skin is pulled and kneaded between 2 rollers in an effort to
promote lymphatic drainage and alter skin architecture.!
One study found a 1.86-mm decrease in skin thickness after
12 treatments.!®!" Another study reported only marginal re-
sults, with the investigator noting improvement in only 2 of
17 patients treated with Endermologie alone.” In a pig
model, 12 Yucatan pigs underwent deep mechanical massage
resulting in increased subcutaneous eollagen aceumulation
most pronounced in the deep subcutaneous tissue and
statistically significant in pigs that underwert 10 or 20" treat-
ment sessions. Contour differences, however, were not noted
in the comparison of the tfeated/and untreated areas.”

Light Sources and Laser

Intense pulsed light (IPL) has been investigated in the treat-
ment of cellulite. The rationale for the use of IPL is based on
the idea that it builds collagen, creating a thicker dermis,
which is more typical of the male/population.!* Fink studied
the use of IPL with and without a retinyl/based cream."” The
Quadra Q4® IPL system (DermaMed, Lenni, PA) was used.at
fluences between 8 and 14 J/cm?. The light emitted by this
system ranges between 510 and 1200 nm, peaking at 585 nm.
Of the 20 patients studied, 8 received.IPL aloneswhile 1.2 re-
ceived IPL and retinyl cream. Five-patients-discontinued
the study. The majority of the patients who reported im-
provement greater than 50% were in the IPL and cream
group. These effects diminished in some patients over time.
This study was not blinded, and no control group was eval-
uated; thus the validity is limited.

Several devices combine massage with low-fluence light or
laser with the aim that these light sources will thicken the der-
mis and influence circulation and lymphatic drainage. The
FDA -approved Synergie Aesthetic Massage System™ (Dyna-
tronics, Salt Lake City, UT) employs massage with or with-
out a 660- to 880-nm probe or 880-nm light pad. Triactive™
(Cynosure, Westford, MA) is an FDA -approved low-fluence
810-nm diode laser with suction massage. SmoothShapes®
100 (SmoothShapes, Merrimack, NH) is an FDA-approved
650-nm light source combined with a 915-nm laser. Of these
treatments, only the Triactive has been studied with data pub-
lished in peer-reviewed journals. Boyce studied 16 female
patients who had underwent 12 treatments with the Triactive
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and found a 21% improvement of cellulite that was not pres-
ent at 1 month after the last treatment.!® There were, how-
ever, important limitations to this study: the investigators
didn’t use a control group and significance was not tested.

Anderson reported that the 1210-nm and 1720-nm laser
wavelengths are able to selectively heat adipose tissue; how-
ever, no devices associated with these wavelengths are com-
mercially available. In addition, at the time of this article, no
studies of these devices in the treatment of cellulite have
been published.!” However, selective laser irradiation of fat
at these wavelengths may represent an important break-
through in the treatment of cellulite.

Ruadiofrequendy

Radiofrequency (RE) devices have been developed to reduce
the appearance of cellulitéyThe purpose of integrating RF
into cellulite treatments is tohaffect the connective tissue
septa and fat, which contribute to cellulite. Of the available
devices with RE only the VelaSmooth is approved by the
EDA specifically for this indication.

The VelaSmooth combines infrared light (700-2000 nm),
bipolar RFjand suction, and mechanical massage. In the
largest study of the VelaSmooth, Sadick evaluated 35 patients
who completed either 8 0sfl6 treatments with VelaSmooth. '8
A blinded dermatologist evaluated the photographs and
found a 40% improvement on average. Statistical signifi-
cance was not tested, ahd histological assessment failed to re-
veal any difference between the treated and untreated sites.
Furthermore, the duration of improvement was not studied.

Another blinded study of 20 patients found a 50% improve-
ment in cellulite with the Velasmooth."” Two of the 20 patients
didn’esshow an improvement, and clinical effect seemed to
diminish slightly over time. A study of 16 patients who re-
ceived 8 treatments found a greater than 50% improvement
that diminished somewhat over 6 months. The validity of this
study is compromised by the absence of a control group and
because the investigators did not test for significance.?

A more recent study of the VelaSmooth found a statistically
significant decrease in thigh circumference at 4 weeks, but no
immediate decrease or a decrease at 8 weeks.?! Visual im-
provements of less than 50% were noted in the majority of
subjects. Histologic changes were not seen. A large
proportion of patients (31%) experienced bruising.

Nootheti compared the efficacy of the VelaSmooth and Tri-
Active in 20 female patients who were treated twice a week
for 6 weeks.? Patients were treated with the TriActive to 1
leg and VelaSmooth to the other leg. The average improve-
ment of surface irregularities was 7% and 25% for the
VelaSmooth and Triactive, respectively. These differences
were not found to be statistically significant. Bruising was
more commonly seen after the VelaSmooth treatments.

Like the VelaSmooth, the Alma Accent® RF System (Alma
Lasers, Israel) and the ThermaCool® (Thermage, Hayward,
CA) utilize radiofrequency and may be useful in the treat-
ment of cellulite. Both the Accent and the ThermaCool are
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FDA approved for the treatment of wrinkles and rhytides.
The ThermaCool is a unipolar RE, while the Accent system
is a unipolar and bipolar RF device. Of the 2 devices, only the
Accent system has been evaluated for the treatment of cel-
lulite. In 1 study, 26 females were treated 2 times with the
Accent system in the unipolar mode.? The authors evaluated
the change in distance from the dermis to muscle and the
dermis to Camper’s fascia in the thigh and in the buttock by
ultrasound. In the results, 64% to 72% of patients showed a
15% to 28% decrease in these measures. The findings were
not uniformly significant. The authors noted a qualitative in-
crease of fibrous tissue (53% of patients) and change in mor-
phology of the fibrous tissue with a straightening of the
fibrous bands (50% of patients): Tihese qualitative observa-
tions were not tested for statistical significance. There was no
control group. Treatments were complicated by blisters in2
patients and bruising in 3 patients.

Ultrasound

[t is too early to determine whether noninvasive ultrasound
may have a cellulite application. The UltraShape® (Ultra-
Shape Ltd, San Ramon, CA) is a non-FDA -approved device
that has been recently shown to reduce fat. In a study of 30
patients (who maintained constant weight during the treat-
ment period), results showed a mean decrease jof 2.3 cm in
local deposits of fat after 3 treatments.?* This findifig"Was
statistically significant; however, further study of this device
is needed. Whether the UlraShape treatment is effective in
changing the architectural component of cellulite remains to
be fully proven.

Invasive Approaches

Liposuction

Liposuction, including superficial liposuction, has been em=
ployed to treat cellulite.”> While this modality can diminish
fat deposits deep in the subcutaneous fat, its effect on the
superficial components of fat seen in cellulite is often disap-
pointing.?%*” Ultrasonic liposeulpturing has not been defini-
tively shown to improve cellulite any moreé than conventional
liposuction, and skin necrosis from devascularization after ex-
tensive undermining has been reported.?®-° Excisional lifts,
such as a thigh lift, and liposuction in combination with fat
grafting have been proposed to address the limitation of li-
posuction in the treatment of cellulite.’!*?

Subcision

Originally described by Orentreich, subcision is a technique
used to remove the fibrous bands that some believe con-
tribute to cellulite.’> Subcision describes a process whereby
after injection of local anesthesia, an 18-gauge needle is in-
serted into the subcutaneous tissue, 10 to 20 mm below the
depression, and moved parallel to the epidermis to release the
fibrous bands. Hexsel reported a series of 232 patients treated
with subcision.?” Only patients with depressions visible at rest
were treated. Seventy-nine percent of patients were satisfied
with the improvement while 2 patients (0.86%) were dissat-
isfied (20% had “partially successful” results). Ninety percent
of patients experienced bruises that caused some pain for up
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to 4 months, and 100% of patients experienced hyperpig-
mentation. Persistent erythema was observed in 3% of
patients. The value of this study is limited as all photographs
were evaluated qualitatively and significance was not tested.

Mesotherapy

Mesotherapy describes intracutaneous or subcutaneous in-
jections of compounds or mixtures of compounds. Neither
the compounds themselves nor the ratios of these com-
pounds are well defined. Mesotherapy has been used for a
variety of conditions, including cellulite; however, the role
of mesotherapy in the treatment of cellulite is unsubstanti-
ated.’*¥ Phosphatidylcholine injection, and specifically the
sodium-deoxycholate-component of the formulation, offers
a potential treatment. A number of studies have confirmed
the efficacyof phosphatidylcholine for the removal of adipose
tissue.>** Whether or not this,compound will be effective in
the treatment of cellulite requites further evaluation.

Topical Treatments

The role of topical treatments in cellulite therapy is highly
questionable. Topical treatments for cellulite continue to pro-
liferate despite the dearth of any data substantiating efficacy.
A variety of ereams are thought to stimulate lipolysis. Strictly
speaking, lipolysis is definéd as fat cell shrinkage as opposed
to fat cell*loss.*Topical creams are proposed to function
through lipolysis of fat by changing the structure of the der-
mis and connective tissue or improving circulation. Of the
topical compounds used, methylxanthines and retinoids have
been studied the most.

In vitro, methylxanthines (eg, caffeine, aminophylline, and
theophylline) have been shown to stimulate lipolysis.”!°
Aminophylline is thought to temporarily stimulate lipolysis
by blocking phosphodiestérase and increasing cyclic adeno-
sine ' monophosphate (¢AMP) concentrations, and it has
been reported to decrease thigh circumference in randomized,
double-blind, placebo-controlled, crossover studies; how-
ever, the degree of improvement may be minimal.!?442 One
study showed an increased level of free fatty acids after the
application of methylxanthines.¥ Another study of a cream
containing caffeine and a variety of botanicals showed a de-
crease in subcutaneous fat thickness that was not sustainable
after discontinuation of the cream.!* A double-blind, ran-
domized trial of an anticellulite cream containing caffeine
found improvement in cellulite in 68% of subjects after
photographic evaluation by blinded dermatologists. (The
contralateral leg served as the control). Of 40 patients
enrolled, 34 completed the study. Thigh circumference was
decreased by 1.93 cm in legs treated with the active product
and 1.27 cm in legs treated with placebo. Significance was
not tested.®” Yohimbe is another compound thought to stim-
ulate fat metabolism.* The clinical relevance of these
findings in the treatment of cellulite or the reduction of fat
has not been established.

Like aminophylline, the effect of retinoids has been evaluated
in some detail. The basis for treatment with retinoids
involves the impact of these compounds on dermal thickness.
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Kligman performed a double-blind, randomized, placebo-
controlled trial of 66 women treated with a topical retinol
and found that dermatologists (63%) and subjects (68%)
found the retinol-treated side more improved in comparison
to the control side.* This finding was statistically significant.
The authors also found a significant difference in blood flow
on the retinol-treated side and a 0.16 mm increase in dermal
thickness on the retinol-treated side. Significance did not
appear to be tested for dermal thickness.

In another study, a topical retinol was compared to a placebo
in a randomized, controlled trial of 15 women.*’ After 6 months
of treatment, skin elasticity was increased from baseline by
10.7%. While this difference is a significant change from base-
line, the standard deviation of the final result'ihcluded the'base-
line value, raising questions aboutgthestrue validityrof-these
results. Mean dermal thickness was unaffected. The authors also
noted a 2- to 5-fold increase in the number of XIlla* dendro-
cytes after treatment with retinol. Again, it is unclear whether
there was any clinical relevance to these findings.

Based on their in vitro effects, Sillicium and Centella asiatic are
2 other compounds that are used in the treatment of cellulite
and are purported to influence the connective tissue structure
of cellulite. Centella asiatic has also been reported to increase
lower limb perfusion in patients with chronic venous insuf-
ficiency and to decrease adipocyte size in a double-blind
study of 35 patients.” The clinical relevance of these:findings
with regard to cellulite has notbeen established-

Compounds that affect circulation have been proposed for
use in the treatment of cellulite, although there is minimal
support for this theory conceptually and experimentally.
Bladderwrack (Fuccus vesciculosus), Butcher’s Broom (Ruscus
aculeatus), Ginkgo biloba, common and_ground ivy, sweet
clover (Melilotus officinalis), horse chestnut (Aesculus hip-
pocastanum), Papaya (Carica papaya), pineapple (Annas
sativus), and artichoke (Cynara scolymus) may have an effect
on circulation.* One herbal-product, Cellasene; which
contains a variety of the aforementioned botanicals fdiled to
produce a significant change in cellulite infa study of 24
women, and furthermore, subjects complained of weight
gain in the first few weeks of therapy.”® The ability of these
compounds to improve cellulite is questionable, and more-
over, the safety of these creams is also an issue. In a study of
32 products, 263 chemical substances were found, of which
25% are known allergens.*’

Carboxy Therapy

Carboxy therapy is a treatment in which carbon dioxide is
injected into the subcutaneous tissue. This treatment
purports to affect fat cells and circulation.’®’!

Conclusion

The best of the currently available treatments have, at most,
shown mild improvements in the appearance of cellulite,
most of which are not maintained over time. Studies about
cellulite treatments are often limited by small patient groups,
a lack of a control group, inadequate blinding of investiga-
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tors, and a failure to test for statistical significance. Thus, the
promise of cellulite reduction with any treatment should be
regarded as speculation. Certainly, there are interesting treat-
ments on the horizon including phosphatidylcholine injec-
tions as well as ultrasound and laser-based therapies; however,
these treatments are untested and whether or not they will
address cellulite with any greater efficacy remains to be seen.

References

1. Avram MM. Cellulite: a review of its physiology and treatment.
J Cosmet Laser Ther. 2004;6:181-185.

2. van Vliet M, Ortiz A, Avram MM, Yamauchi PS. An assessment
of traditional and novel therapies for cellulite. ] Cosmet Laser Ther.

2005;7574101

3. Curri_SB. Cellulite and fatty tissue microculation. Cosmetics and
Toiletries.[1993;108:51-58.

4. Curri SB, Bombardelli E. Proposed etiology and therapeutic man-
agement of local lipodystrophy and districtual microcirculation.
Cosmetics and Toiletries. 1994;109:51-65.

5. Draelos ZD. The disease of cellulite. ] Cosmet Dermatol. 2005;4:
221-222.

6. Nurnberger E Muller G. So-¢alled cellulite: an invented disease.
J Dermatol Surg Oncol. 1978;4:221-229.

7. Rossi AB, Vergnanini Al& Cellulite: a review. ] Eur Acad Derma-
tol Venereol. 2000714:251-262.

8. Kligman ,AM, (Perspectives) Cellulite: facts and fiction. J Geri
Derm. 1997;5:136-139.

9. Alster TS, Tehrani M. Treatment of cellulite with optical devices:
an overview with practical considerations. Laser Surg Med. 2006;

38:727-730.

10. Draelos ZD, Marenus KD. Purported cellulite treatments. Derma-
tol.Surg. 1997;23:1177-1181.

11. Marchand JP, Privat Y. A'new instrument method for the treat-
ment of cellulite. Medecine au Feminin. 1991;39:25-34.

12. Collis N, Elliot LA, Sharpe C, Sharpe D. Cellulite Treatment: a
myth or reality: a prospective randomized, controlled trial of two
therapies, endermologie, and. aminophylline cream. Plast Recon-

struct Surg. 1999;104:1110-1114.
137 Adcock D, Paulsen S, Jabour K, et al. Analysis of the effects of
deep mechanical massage in the porcine model. Plast Reconstr Surg.

2001;108:233-240.

14. Goldberg DJ. New collagen formation after dermal remodeling with
an intense pulsed light source. ] Cutan Laser Ther. 2000;2:59-61.

15. Fink JS, Mermelstein H, Thomas A, Trow R. Use of intense pulsed
light and a retinyl-based cream as a potential treatment for cel-
lulite: a pilot study. ] Cosmet Dermatol. 2006;5:254-262.

16. Boyce S, Pabby A, Chuchaltkaren P, et al. Clinical evaluation of
a device for the treatment of cellulite: Triactive. Am ] Cosmet Surg.
2005;22:233-2317.

17. Anderson RR, Farinelli W, Laubach H, et al. Selective pho-
tothermolysis of lipid-rich tissues: a free electron laser study. Lasers
Surg Med. 2006;38:913-919.

18. Sadick NS, Mulholland RS. A prospective clinical study to eval-
uate the efficacy and safety of cellulite treatment using the com-
bination of optical and RF energies for subcutaneous tissue

heating. ] Cosmet Laser Ther. 2004;6:187-190.

© 2008-Journal of Drugs in Dermatology. All Rights Reserved.
This document contains proprietary information, images and marks of Journal of Drugs in Dermatology (JDD).
No reproduction or use of any portion of the contents of these materials may be made without the express written consent of JDD.
If you feel you have obtained this copy illegally, please contact JDD immediately.



19.

20.

21.

22.

23.

24.

25.

26.

21.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

345

JOURNAL OF DRUGS IN DERMATOLOGY
APRIL 2008 ® VOLUME 7 ® ISSUE 4

Alster TS, Tanzi EL. Cellulite treatment using a novel combina-
tion radiofrequency, infrared light, and mechanical tissue manip-
ulation device. ] Cosmet Laser Ther. 2005;7:81-85.

Kulick M. Evaluation of the combination of radio frequency, in-
frared energy and mechanical rollers with suction to improve skin
surface irregularities (cellulite) in a limited treatment area. ] Cos-

met Laser Ther. 2006;8:185-190.

Sadick NS, Magro C. A study evaluating the safety and efficacy of

the Velasmooth system in the treatment of cellulite. ] Cosmet Laser
Ther. 2007;9:15-20.

Nootheti PK, Magpantay A, Yosowitz G, et al. A single center,
randomized, comparative, prospective clinical study to determine

efficacy of the Velasmooth system versus the Triactive system for
the treatment of cellulite. Lasers Surg Med, 2006;38:908-912.

Pino ME, Rosado RH, Azuela A, et al. Effect of controlled volu-
metric tissue heating with radioffequeneyon celltliterand thesubz

cutaneous tissue of the buttocks and thighs. J Drugs Dermatol.
2006;5:714-722.

Moreno-Moraga ], Valero-Altes T, Riquelme A, et al. Body con-
touring by non-invasive transdermal focused ultrasound. Lasers
Surg Med. 2007;39:315-323.

Gasparotti M. Superficial liposuction: a new application of the
technique for aged and flaccid skin. Aesthetic Plast Surg. 1992;16:
141-153.

Karnes ], Salisbury M, Schaeferle M, et al. Hip lift: Aesthetic Plast
Surg. 2002;26:126-129.

Hexsel DM, Mazzuco R. Subcision; a treatment for cellulite..Int J
Dermatol. 2000;39:539-544

Adamo C, Mazzocchi M, Rossi A, Scuderi N. Ultrasonic li-
posculpturing: extrapolations from the analysis of in vivo sonicated
adipose tissue. Plast Reconstruc Surg. 1997;100:220-226.

Grotting JC, Beckenstein MS. The solid-probe technique in ultra-
sound-assisted lipoplasty. Clinics in Plastic Surgery. 1999;2:245-254.

Igra H, Satur N. Tumescent liposuction versts internal ultrasonic-
assisted tumescent liposuction. Dermatol Surg. 1997;23:1213-1218.

Toledo LS. Syringe liposculpture: a two year experience. Aesthetic
Plast Surg. 1991;15:321-326.

Lockwood T. The role of excisional lifting.in body.contour sur-
gery. Clinics in Plastic Surgery. 1996;4:695-712.

Orentreich DS, Orentreich NS. Subcutaneous incisionless (sub-
cision) surgery for the correction of depressed scars and wrinkles.

Dermatol Surg. 1995;21:543-549.

Rotunda AM, Avram MM, Avram AS. Cellulite: is there a role
for injectables? ] Cosmet Laser Ther. 2005;7:147-154.

Rotunda AM, Kolodney MS. Mesotherapy and phosphatidyl-
choline injections: historical clarification and review. Dermatol

Surg. 2006;32:465-480.

Duncan DI, Hasengschwandtner E Lipodissolve for subcutaneous
fat reduction and skin retraction. Aesthetic Surg J. 2005;25:530-
543.

Hexsel D, Serra M, Mazzuco R, et al. Phosphatidylcholine in the
treatment of localized fat. ] Drugs Dermatol. 2003;2:511-518.

Rittes PG. The use of phosphatidylcholine for correction of local-
ized fat deposits. Aesthetic Plast Surg. 2003;27:315-318.

Ablon G, Rotunda AM. Treatment of lower eyelid fat pads using
phosphatidylcholine: clinical trial and review. Dermatol Surg. 2004;
30:422-4217.

AN EVIDENCE-BASED ASSESSMENT OF TREATMENTS
FOR CELLULITE

40.

41.

42.

43.

4.

45.

46.

417.

48.

49.

50.

51

Dickinson BI, Gora-Harper ML. Aminophylline for cellulite re-
moval. Annals of Pharmacotherapy. 1996;30:292-293.

Greenway FL, Bray GA. Regional fat loss from the thighs of obese
women after adrenergic modulation. Clin Ther. 1987;9:663-669.

Hamilton EC, Greenway FL, Bray GA. Regional fat loss from the
thigh in women using topical 2% aminophylline cream. Obesity
Res. 1993;1:95S.

Hexsel D, Orlandi C, Zechmeister D. Botanical extracts used in
the treatment of cellulite. Dermatol Surg. 2005;31:866-872.

Bascaglia DA, Conte ET, McCain W, et al. The treatment of cel-
lulite with methylxanthine and herbal extract based cream: an ul-
trasonographic analysis. Cosmet Dermatol. 1996;9:30-40.

Rao J, Gold MH, Goldman MP. A two-center, double-blinded,
rdndomhized|tfial testing the(tplérability and efficacy of a novel
therapeutic agent for cellulite reduction. ] Cosmet Dermatol. 2005;

4:93-102:

Kligman AM, Pagnoni A, Stoudemayer T. Topical retinol im-
proves cellulite. ] Dermatol Treat.,1999;10:119-125.

Pierard-Franchimont C, Pierard GE, Henry F, et al. A randomized,
placebo-controlled trial of topical retinol in the treatment of cel-

lulite. Am J Clin Dermatol. 2000;1:369-374.

Lis-Balchin M. Parallel placebo-controlled clinical study of a mix-
ture of herbs sold as a remedy for cellulite. Phytother Res. 1999;13:
627-629.

Sainio EL, Rantanen TsKanerva L. Ingredients and safety of cel-
lulite creams. European ] Dermatol. 2000;10:596-603.

Brandi €] D’Aniello)€, Grimaldi L, et al. Carbon dioxide therapy
inthe treatment of localized adiposities: clinical study and
histopathological correlations. Aesthetic Plast Surg. 2001;25:170-174.
Brandi C, D’Aniello C, Grimaldi L, et al. Carbon dioxide therapy:

effects on skin irregularity and its use as a complement to liposuc-
tion. Aesthetic Plast Surg. 2004;28:222-225.

&_LEEDQ;MOR CORRESPONDENCE

Molly Wanner MD MBA
Department of Dermatology
Massachusetts General:Hospital
50/Staniford Street, Suite 200
Boston, MA 02114

Phone: 617-726-2914

e-mail: mwanner@partners.org

© 2008-Journal of Drugs in Dermatology. All Rights Reserved.
This document contains proprietary information, images and marks of Journal of Drugs in Dermatology (JDD).
No reproduction or use of any portion of the contents of these materials may be made without the express written consent of JDD.
If you feel you have obtained this copy illegally, please contact JDD immediately.





