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B Abstract

Cellulite is a condition that affects the vast majority of
women. Although it is of no danger to one's overaill health,
cellulite can be psychosocially debilitating. Consequently.
much research has been devoted to understanding cek
lulite and its etiopathogenesis. With additional insights
into the underlying causes of its clinical presentation.
therapeutic modalities have been developed that offer
hope to cellulite sufferers. This review examines evidence
for topical treatments, noninvasive energy-based devices,
and recently developed minimally invasive interventions
that may finally provide a solution.

Semin Cutan Med Surg 34:140-143 © 2015 Frontline
Medical Communications

ellulite is a prevalent condition, affecting up to 90% of

women.' Patients often turn to their dermatologist or

plastic surgeon for advice on its treatment. Cellulite is
characterized by dimpling and uneven skin texture on the hips,
buttocks, and thighs starting at puberty. Although cellulite pres-
ents no health risk, it can be psychosocially debilitating to those
who suffer from it. Interestingly. an estimated 2% of men can be
affected.! The precise etiology of cellulite is unknown, though it
is presumed to be a hormonal process due to estrogen, given the
timing of its onset as well as the potential for exacerbation during
pregnancy. nursing, and use of oral contraceptives.'

ISkin Associates of South Florida, Coral Gables.

2 Department of Dermatology & Cutaneous Surgery, University of Miami,

Florida.

iAboutSkin Dermatology and DermSurgery, Englewood and Lone Tree,

Colorado.

“University of Colorado Department of Dermatology, Aurora.

SDepartment of Dermatology, University of California at Irvine.

sInstitute for Skin Advancement, Calgary, Alberta, Canada.

Section of Dermatology, University of Calgary, Alberta, Canada.

%Skincare Physicians, Chestnut Hill, Massachusetts.

“Department of Dermatology, Yale School of Medicine, New Haven, Connecticut.
Department of Dermatology, The Warren Alpert Medical School of Brown
University, Providence, Rhode Island.

i Department of Dermatology, Geisel School of Medicine, Dartmouth College,
Hanover, New Hampshire.
Disclosures: Drs Green, Cohen, and Kaminer perform research, are on
the speakers bureau, and served on advisory b(}afds for Merz/Ulthera. Dr
Kaufman has served on advisory boards and performs research for Merz. Drs.
Green, Metelitsa, and Kaufman have served on the speaker’s bureau for Cyno-
sure. Dr Cohen has performed clinical research for Syneron/Candela.
Correspondence: Jeremy B. Green, MD, FAAD; Skin Associates of South
Florida: 4425 Ponce de Leon Boulevard, Suite 200; Coral Gables, FL 33146,
Email: jgreen@sfiskin.com.

ches to cellulite

35 Joely Kaufman. MD,

12 Andrei 1 Metelitsa, MD, FRCPC,aJ

In recent years, the pathogenesis of the cli_nic1al appearanc, .
; become better understom_l. Thcl:u"les include jmp,:

Cf:_lllllltf: hﬂii tion. tissue edema, localized adipocyte hype
mlcrromrcu]ﬂ |.- r;'adﬂ inflammation, and subsequent ""‘“ﬂcﬁltuja;
Pcrs',sw:]: a:;?:i“ the form of fibrosclerosis.** One study of the
;:::tl;rll?;gy of cellulite ‘_skin found large cl_ustmjs of gdipos? tisgge
encircled by surrounding coarse connective tissue in additiop ,,
capillary compression by fat lobules gnd arteriolar congestion
Fibrous bands attached to the deep fascia \’-‘fthh,LCOIITEmg throy
the subcutaneous fat in a perpendicular orlentatlon' 1o the surfy,
of the skin, insert into the undersurface of thf: skin, and are .
sponsible for the clinical appearance of cellulite. Magnetic res,.
nance imaging and a spectroscopy study confirmed the presence
of these multiple, randomly ordered, fibrous septae; however i
women with cellulite, a higher percentage of these were orienteg
perpendicular to the skin surface when compared to women o
men without cellulite.” When a patient is standing, the fat around
these cords (or tethers) protrudes, causing a dimpled appearance
to the skin.

Cellulite results in skin described by many colorful terms, in-
cluding peau d’orange, mattress-like, tufted-cushions, and cottage
cheese—none of which are desirable. Consequently, clinicians
have attempted multiple interventions including exercise, weight
loss, topical products, and devices both noninvasive and invasive.
Since cellulite is a skin structure issue, patients with normal body
mass index can get it; although, being overweight can exacerbate
its appearance.

Topical treatments

Topical preparations including vitamins A, C. E, caffeine, and
Gingko biloba among others are widely used by cellulite suffer
ers, but there is little published data to support their efficacy.” Pur
ported mechanisms of action of these topicals include restoring
the r_.wrmal structure of the dermis and subcutaneous tissues, pré-
venting I'r-:u:~radica| formation, reducing lipogenesis, and ineress-
'ng microcirculation flow. Caffeine has been shown to induce
adipocytolysis by inhibiting phosphodiesterase and increasing
levels of eyclic adenosine monophosphate.’

_A recently published placebo-controlled trial of a topical pr&-
prietary gcl—containing caffeine, retinol, forskolin, and sacred
lotus- —applied twice daily for 3 months found that there Wi @
sllan:nca}ly significant improvement in the appearance of cellv
:illl:. IR?n‘lmllis an il:lgrl;‘di::nl in many topical cellulite treat” o
th: sEi:t’: Tlih::] ‘l{} 1'“¢r-s:a5-'jt the thickness and tensile stren ﬂr
soluble (-:-|i'ﬁ:i(1; Cr study of a product consisting of i e

é ¢, and xanthenes applied by 15 subjects twice

for 6 weeks f; isti
. u,l-_:s. found a statistically significant improvement
standard visual cellylite scale score ?

s
1=



B FIGURE 1. Cellulaze mechanism of action. Courfesy of Cynosure Lasers.

Noninvasive energy-based devices
Despite the enthusiasm of patients for topically applied products,
in-office treatments offer them the best hope of improving the ap-
pearance of cellulite. Recent reports suggest the effectiveness of
acoustic wave therapy (AWT), whereby pressure pulses are de-
livered to the subcutaneous tissue. AWT is best known for use
in urology to disintegrate kidney stones. The high-intensity ul-
trasound waves disrupt the cellular membrane of adipocytes by
causing shear stress and inducing lipolysis. The AWT treatments
may also improve blood circulation, enhance lymphatic flow; and
stimulate production of collagen and elastin.'”!" One group lrgatéd
15 women with AWT (Cellactor SC1, Storz Medical A_G, Tiger-
wilen, Switzerland) on the lateral thighs and hips 8 times in 4
weeks.”? At 3-month follow-up, they observed a 1.7 e recuBion
in thigh circumference versus the untreated cpntrol sl‘dﬁ a“c! noicrds
that this improved the appearance of cellulite. The mvcsllgitc;at
also noted a reduction In ultrasound-measured subcutancot
thickness on the treated side versus the control. ool
Radiofrequency (RF) energy yses; a0 SleoiE ducing neo-
the dermis and subcutaneous tisSUcs, PumGHCd]y m's of adipo-
collagenesis, tissue tightening, and causing apORN.

ite is due to the
cytes.”® The thermal effect of RE encl‘g}fh'i’“ C‘:]'i": 4150 known S
- 5 » 5, ; E . u
tissue’s intrinsic resistance to its flow 10 gh 1t ocess of col-

' : ha
fissue impedanee RRIEES () lieh® thmug'ﬂn ::nd thickening,
luoen denaturation which induces its contracti

: iy .o TriActive (
sequently leads to skin tightening- o, suction, and cool-

¢, Italy) uses 6 diode lasers with massagf rd Massachusetts)
. whereas SmoothShapes (Cynosure: Syesic

utilizes a diode laser with heat induction and massage. Some de-
vices combine massage, RF and IR (Velashape, Syneron/Candela,
Irvine, California); whereas others use ultrasound energy to treat
fat and improve the appearance of cellulite (Ultrashape, Syneron/
Candela, Irvine, CA). Despite the multitude of combination mo-
dality noninvasive devices available, statistical evidence support-
ing their efficacy for cellulite is low."

Minimally invasive procedures
With improved understanding of the pathophysiology of cellulite,
it follows that any long-lasting and successful treatment would
directly impact the tethered bands. One such technology utilizes a
1440 nm neodymium-doped yttrium aluminum garnet (Nd:YAG)
side-firing fiber and temperature sensitive cannula to treat the fi-
brous septae (Cellulaze, Cynosure, Westford, MA). The 1440 nm
wavelength is absorbed by adipose tissue 127 times greater and
water 252 times greater than using the 1064 nm wavelength. Aﬁ?r
cellulite dimples are marked and prepped, tumescent anesthesia
is introduced, followed by the laser cannula: A 3-step treatment
approach is undertaken; first, the laser fiber 1s angleid downward
to treat fat (1 -2 cm depth); second, parallel to the skin .sgdaoe‘for
thermal subcision of fibrous septae (3 — 5 mm depth); ‘hﬂgi
wards towards the undersurface of Ll:}e skin to induce derm
:gmodeling (Figure 1)." In the study citedy 10 SIS mﬁ
. e treatment. The subjects Wore 8 compression garment for
: Smieek and experienced bruising and swelling that lasted 2
?ur;eeks, At,ﬁ—month follow-up‘“'it!'l 3-D lmagmgo'f MW%M
mean decrease in depth of skin dimples, 66% pmmﬁf
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® 11 Therapeutic approaches to cellulite

ed in a prone position. A vacuum_assismd
dpiece is placed over each markeg e

isition, and tumescent anesthegj, X

then plac
sucli{m han

for tissue acqy 4 :
delivered using a multi hole 22-gauge needle 5 '

depth of 6 mm for a totalr of approximately S0
(Figure 3). The same suction hafldplece it then s

plied to each site and mEChan.mal mlﬂa}se of .
fibrous septac is perfﬂnnefi using 2 reciprocati
(forward and backward) microblade in a SWeeping
motion at either a 6 mm OF 10 mm depth. In g,
pivctal trial, 53 womerf with moderate to -
cellulite underwent a single treatment.' Avergy,
discomfort was 4.5/ lO_duﬂng anesthe:nc. infilirs,
tion, and 3/10 during ISSUe release. Bruising q.
curred in 37/54 subjects at 2-week follow-up, A
3.month follow-up. there was a mean 2.1-poin

B FIGURE 2. Before and six months after a single Celluloze treatment. Court improvement in ::'ellu]itc appearaice it 5-]_Joim

G Sasaki, MD and Cynosure Lasers. e e and e 9808 improvement in lesions per inde-

pendent assessment of before and after images by

: ol ; i ion w 4% at 1- i

gt n vt i coo, s o g v e i S L US o
i t “eaticfied” with the results. In general,  low-up. The Cellina :

subjects rated themselves “satisfied” with the ful i foieeer however, there/are pa e

retreatment is not expected (Figure 2). e : : :
Subcision—manual needle release of the fibrous tethers—has by the original investigators .{MSK.) in 20'_10 that have experienced
no recurrence of their cellulite lesions (Figure 4).

been performed for many years; however, it is not widely prac-
ticed due to its nonreproducibility and morbidity including pain
and bruising. An updated subcision technique (Cellfina System, Conclusion

Ulthera/Merz, Mesa, Arizona) makes it depth-controlled, repro-  The authors have found that patients often describe any unde-
ducible, reliable, and safe. With the patient standing in proper  sirable feature on their skin from the umbilicus to the knees as
overhead light to accentuate the contours of the skin of the thighs  cellulite. With multiple potentially effective interventions to ad-
and buttocks, the dimples are individually marked. The patientis  dress the root cause of cellulite (fibrous tethers), patient education

esy of
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B FIGURE 3. Celifina platform. Courtesy of Ulthera. \/ .
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B FIGURE 4.Before and one year after
courtesy of M Kaminer, MD and Ulthera.
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and selection becomes paramount. Long horizontal lines and the
infragluteal cleft or bulge, the so-called “banana-roll” are less
amenable to correction with these devices. Prior to performing
cellulite procedures, we must impart this knowledge to our pa-
tients to ensure realistic expectations. As with any treatment in
medicine, aesthetic in particular, primum non nocere (first, do no
harm) should be our guiding principle.
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