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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;
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aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).
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PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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UPPER ARM CONTOURING - A NARRATIVE REVIEW

Uwe Wollina'*, Alberto Goldman?.

!Department of Dermatology and Allergology, Stidtisches Klinikum Dresden, Dresden, Germany.

’Department of Plastic Surgery, Hospital Sio Lucas da PUCRS, Porto Alegre, Brazil.

Abstract.

Disfigurement of upper arms is a common esthetic problem.
All soft tissues contribute with skin and subcutaneous adipose
tissue as the major targets of medical intervention. This
narrative review describes the complex pathogenesis of upper
arm ptosis and its classification. Surgical and non-surgical
methods to improve upper arm contour are discussed. With the
broad spectrum of available treatments, a tailored approach is
possible to address the individual patient’s needs.

Key words. Upper arm ptosis, sagging, flaccidity, treatment,
surgery, laser, radiofrequency, filler.

Introduction.

Disfigurement of the upper arms is common and become more
frequent with increasing age. Several factors contribute to the
process. The major tissue components are the bony structures,
musculature, connective and adipose tissue, and the overlying
skin.

Certain genetic disorders predispose to loose and sagging skin
with diminished resilience and elasticity. The most common are
autosomal dominant and autosomal recessive cutis laxa and the
various subtypes of Ehlers-Danlos syndrome [1,2].

Cutis laxa can also occur in an acquired form in adults showing
flaccid skin [3]. Wrinkling of the upper arms can be a symptom
of mid-dermal elastosis in adult Caucasian females [4].

Adiposetissue hypertrophy canlead toupper arm disfigurement.
Examples are severe obesity, symmetrical lipomatosis, and
lipedema [5,6]. Bariatric surgery improves malignant obesity
but leads to upper arm ptosis [7,8].

Skeletal muscle atrophy is seen after temporary immobilization.
Sarcopenia is a senile syndrome with muscle volume loss, loss
of muscle strength, and metabolic alterations [9].

Upper arm contouring can be classified into three major targets:
(a) skin redundancy, (b) lipodystrophy, or (c) a combination
of both. Surgical and minimally invasive techniques allow
a tailored treatment. Severity of ptosis has been classified by
various authors. The classification of El Khatib (2007) is shown
in Table 1 [10].

Table 1. Classification of upper arm ptosis according to El Khatib
2007 [10].

Stage Remarks

stage 1 minimal fat deposit and no ptosis

stage 2a moderate fat deposit and grade 1 ptosis
stage 2b severe fat deposit and grade 2 ptosis

stage 3 severe fat deposit and grade 3 ptosis

stage 4 minimal or no fat deposit and grade 3 ptosis

Brachioplasty to correct the esthetic problem has gained
increasing popularity. Different techniques have been developed
to copy with volume changes and skin flaccidity [11,12].
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Brachioplasty.

The surgical technique has been developed in the 1920ies
[13]. Various modifications of the original surgical procedure
evolved during the last 100 year with elliptical, S- and L-shaped
excisions, fish incision, sinusoidal, double-ellipse and T-type
brachioplasty (Figure 1) [14]. While the surgical technique is
capable to remove excess adipose tissue and skin, adverse events
are more common than with the other techniques described in
this review (Table 2).

Figure 1. Brachioplasty. Upper line — before treatment, lower line —
after surgery. (a) 37-year-old woman with stage 2a ptosis. Before and
2 weeks after brachioplasty. (b) and (c) 55-year-old woman with stage
1V ptosis. Before and 3 weeks after surgery.

Table 2. Typical adverse events in classical brachioplasty (Modified
from Sisti et al. 2017) [14].

Adverse event Complication rate

(%)
Hypertrophic scars 11
Seroma and secondary lymphedema 7
Wound dehiscence and delayed wound closure |6
Wound infection 3
Nerve damage 2
Hematoma formation 1

Circumferential lipobrachioplasty is used to remove excessive
adipose tissue and/ or skin of upper arms. In an open trial 62
patients (49 women, 13 men) were treated by simultaneous
circumferential liposuction followed by brachioplasty. The
minimal follow-up was six months. The average reduction
of mid upper arm circumference was 9 cm. About 95% of
patients were highly satisfied. Adverse events included
minor wound dehiscence (3.2%) and hypertrophic scarring
(1.6%). By this technique excess adipose tissue and ptosis could
be addressed [15].

Brachioplasty has been the gold standard for decades. A
drawback of this method is the long scars, which may become
hypertrophic in some patients. There is some downtime after
surgery. But in the hands of an experienced surgeon a high
satisfaction rate of patients is achievable.
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Figure 2. Short scar brachioplasty in a 53-year-orld woman, 2 months
after surgery.

Figure 3. Lipedema grade I in a 27-year-old woman. Mild to
moderate upper arm ptosis (stage 2b). (a) and (b): Before treatment.
(c) to (f): After classical liposuction. Despite reduction of upper arm
circumference by 5 cm, ptosis was only mildly improved.
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Liposuction.

In classical liposuction of upper arms, the procedure focused
on the postero-lateral region (Figures 3 and 4). This can lead to a
disharmonic contour [16]. Multi-positional circumferential arm
liposuction (MCAL) has been developed to improve the outcome.
The arm was positioned in 90-degree abduction, 180 degrees
lifting and 45-degree abduction. Liposuction was performed in
tumescent anesthesia. Patients were evaluated by Artec EVA
3D® scanner (Artec, Santa Clara/CA, USA) before and 2 to 3
months after the procedure. Thirty-four female patients (mean
age 27.3 years) with a BMI <28 underwent MCAL for the arms,
10 for upper arms. The upper arm deformity was classified in
three classes (I-III). The volume reduction was 10.8% for class
I, 17.3% for class II, and 22.8% for class III. Transient limb
edema was the most common adverse event [17].

a b

Figure 4. Lipedema grade Il in a 45-year-old woman. Moderate arm
ptosis stage 3. Upper two lines: Before treatment. Lower two lines:
After liposuction followed by upper arm lift with an ellipsoid excision
(10 days after surgery).

A prospective study enrolled 95 patients (mean age 39 years,
mean BMI 28) for power-assisted liposuction in combination
with lipotransfer and lipofilling in the bicipital triangle of the
medial upper arm. Patients had mild to moderate brachial ptosis.
Mean liposuction volume was 240 mL and mean lipofilling
volume was 110 mL per arm. Average follow-up was 24
months. Results were stable over time and extensive surgical
procedure could be avoided [18].

Liposuction-assisted short scar brachioplasty aims to reduce to
long scar after traditional surgery (Figure 2) [19].

Liposuction is less invasive than brachioplasty by surgery. It
shows good results with minor adverse events. Scars are small. The
limitation of this method is that it does not improve loose skin.

Laser-assisted liposuction.

In an open trial 28 women (mean age 42.3 years) with a
smooth to moderate skin laxity of the upper arms were included.
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Standardized circumferential measurements and photographs
were used before and after follow-up of 3 months to assess
the effect. A pulsed neodym-Y AG-laser (1,064 nm) connected
to the tip of the liposuction cannula was combined with
microcannular liposuction in tumescent anesthesia. The control
group was treated by liposuction only. The range and mean
of liposuction volume was comparable between the 2 groups.
Laser-assisted liposuction resulted in a mean skin tightening
of 11.4% compared to 8.7% in the liposuction only group.
No adverse events were observed [20]. Dermal remodeling,
collagen shrinkage, and neocollagenesis are the underlying
mechanisms of the laser effect [21].

In another open trial 45 patients with upper arm ptosis
Teimourian grades I and II got a single session of laser-assisted
liposuction using a 1,470 nm diode laser (15 W). Circumferences
decreased between 4.7 and 5.5 cm. Skin tightening was assessed
by skin caliper measurements for all subgroups. Prolonged arm
edema was noted in 11 patients [22]. The same schedule was
used in 22 patients with Teimourian grades III and IV. Here the
mean decrease of circumferences was 4.9 to 5.5 cm [23].

An open trial compared laser-assisted liposuction with open
suction-assisted brachioplasty (Pascal & Leouarn technique).
In each study arm 30 patients with grade 2b arm ptosis (El
Khatib classification) were included. Patient satisfaction was
statistically significant better in the laser-assisted liposuction
group. These patients also reported less pain and earlier return to
work [24]. Examples of clinical outcome are shown in Figures
5 and 6.

Figure 5. A 37-year-old woman with localized adiposity (stage 2a).
(a) and (c) before treatment. (b) and (d) 8 months after laser-assisted
liposuction with improved contour and skin tightening.
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Figure 6. 57-year-old woman with skin flaccidity (stage 1). (a) before
treatment. (b) 3 months after laser-assisted liposuction Improved
contour and skin tightening.

Laser-assisted liposuction combines the benefits of a classical
liposuction with improvement of skin flaccidity. Major unwanted
side effect is possible skin burns. With tumescent anesthesia and
control of skin temperature laser burns can be avoided.

Radiofrequency-assisted liposuction (RAFL).

One man and 39 women were included in an open trial
(mean age 40 years) for upper arm contouring. All of them
had a body mass index (BMI) < 35. For RFAL the bipolar
BodyTie® platform (Invasix, Yokneam, Israel) had been used
with a power of 35 W followed by microcannular liposuction.
Target temperature was 38 to 40 degrees Celsius during
radiofrequency treatment (RF). The procedure was
performed in tumescent anesthesia. After a single treatment
patient were re-evaluated for up to 52 weeks. More minor to
moderate discomfort had been reported during RF compared
to liposuction. Six months after treatment 95% of patients
were satisfied to extremely satisfied with the outcome. Third
party plastic surgeons reported that 80% of patients achieved
a good to excellent improvement of the upper arm shape after
one year follow-up. One patient had a full-thickness burn,
another one developed a seroma [25].

Power-assisted VASER liposuction followed by BodyTite®
RF (InMode Corporation, Toronto, Canada) therapy (n=53)
or Renuvion® (Apyx Medical, Clearwater/FL, USA) helium
plasma subdermal coagulation (n=66) was compared in an
open trial with VASER® (Solta Medical, Bothel/WA, USA)
liposuction alone (n=57). The mean age of patients was 32 years
(153 females and 23 males). Patients were treated for skin laxity
of upper arms once and followed for another 6 months before
re-evaluation by third party plastic surgeons. After 6 months
80.6% of all patients reported satisfaction with the techniques.
Third party surgeons considered the outcome good to excellent
in 81.5% of patients [26]. It is important to spare the bicipital
groove where the vessels and nerves lie [25]. RAFL is an option
mainly for moderate skin laxity.

There are several devices for RAFL available. The approach
is minimally invasive. It is best used in younger, non-obese
patients who wanted some improvement of skin laxity. Burns
and seroma formation are uncommon adverse events.

Monopolar radiofrequency (RF).

Monopolar RF with a TECAR (Transferencia Eléctrica
CApacitva Resistiva) device (Capenergy C 200®, Capenergy,
Barcelona, Spain) was used in young women to improve body
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contour in a half side trial. The average decrease in upper arm
circumference was 2.9 cm [27].

Thermistor-controlled monopolar subsurface radiofrequency
was investigated in a prospective, open clinical trial for a single
treatment of 24 arms. Follow-up was 90 days. Significant
improvement of skin laxity was noted on days 30 and 90.
Firmness and skin texture were also improved. Adverse events
noted on day 7 after treatment included erythema, irregularities
of the contour and bruising. These adverse events were
temporary, mild, and completely disappeared until day 30 [28].

Monopolar RF is a minimally invasive technique for young,
non-obese patients. The most common, but temporary adverse
event is erythema.

Microfocused ultrasound.

Microfocused ultrasound (MFU) can be used in either single-
plane or dual-plane mode. Both techniques have been compared
in a randomized, single-blinded, controlled trial for upper
arm skin laxity in 30 patients in a side-by-side study. Single-
plane MFU (4 MHz/4.5 mm transducer) and dual-plane MFU
(4 MHz/4.5 mm transducer and 7 MHz/3.0 mm transducer)
resulted in a comparable improvement after 1, 3, and 6 months.
Median pain-scores were slightly higher for single-plane MFU.
No other adverse events were recorded [29].

MFU is a relatively new technology in esthetic medicine.
While more often used in face and neck region, published results
for upper arm contouring are limited. The available data suggest
a beneficial effect in non-obese patients. Treatment associated
pain is the most common adverse event.

Cryolipolysis.

In a retrospective study 4,122 patients who underwent a
treatment with CoolSculpting® (Allergan Aethetics, Irvine/CA,
USA) have been evaluated. The average age was 34.7 years.
There was a female predominance of 96.3%. Twenty-seven
patients received treatments for upper arms. Reduction of upper
arm circumference was on average 1.3 cm. Possible adverse
events of cryolipolysis include paradoxical lipohypertrophy,
frostbites, post-inflammatory hyperpigmentation, skin necrosis,
and persistent erythema [30].

In another study 15 patients with a mean age of 51 years
and a mean BMI of 26.8 were treated by cryolipolysis with
two treatment cycles (-11 degree Celsius for 35 min each) for
upper arms. Re-evaluation — both clinically and with diagnostic
ultrasound — was performed 12 weeks later. The mean adipose
tissue layer reduction was 2.5 mm. Eighty-seven percent
of patients were satisfied with the procedure. Mild edema,
erythema and transient numbness were the major adverse events
that fully resolved within the 12-weeks follow-up [31].

Another study on 30 women with a mean age of 46 years
used a CoolCup applicator (Zeltiq Aesthetics; Pleasanton/CA,
USA) for bilateral treatment of upper arms. Thirty-two female
patients were enrolled and 30 completed the study. The mean
BMI was 28.2. Follow-up was 12 weeks. Ultrasound detected
a mean adipose tissue layer reduction of 3.2 mm. The pain
score during treatment was 1. Prolonged numbness and bilateral
erythema were reported as possible adverse events [32]. Other
rare adverse events are prolonged neuropathy, either sensory or
motoric, and paradoxical adipose tissue growth [33,34].
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Cryolipolysis is commonly used on the trunk. There are
some trials for upper arm contouring. Multiple treatments
in young, non-obese patients are capable to reduce adipose
tissue. Numbness and erythema are common adverse events.
Paradoxical lipohypertrohpy is a rare but unpredictable
unwanted side effect.

Injection lipolysis.

Phosphatidylcholine (RC) and deoxycholic acid (DA) were
used for injection lipolysis. In a retrospective study 169 patients
were evaluated with upper arm contouring. The authors used
a cocktail of PC and DA on average 4 times every month.
Outcome was assessed two months after the last injection.

All female patients were satisfied but the two male patients
included were not. The ideal situation is a limited excess of
subcutaneous adipose tissue. The injection causes a temporary
panniculitis with lipolysis and skin tightening [35]. To avoid
accidental intramuscular injection pinch technique has been
recommended [36].

Injection lipolysis has its domain in reduction of smaller
areas of adipose tissue hypertrophy. Multiple treatments are
necessary. Commonly encountered temporary adverse events
are injection pain, edema, and erythema.

Calcium hydroxyl apatite (CaHA) filler.

CaHA filler Radiesse® (Merz, Frankfurt/Main, Germany) is
composed of CaHA microspheres embedded in a hyaluronic
acid matrix. It is used or facial and hand rejuvenation. This
filler is characterized by a high viscosity and elastic modulus G’
[37]. It exerts no cytotoxicity to keratinocytes and fibroblasts
[38]. Clinical trials have demonstrated long-lasting effects of
contouring (12-18 months) and volumizing with an excellent
safety profile [39,40].

Radiesse® has been used to improve upper arm contour and
induce skin tightening. In an open trial, 30 middle-aged women
have been included for esthetic improvement of upper arm
appearance (mean age 55.6 years). Skin flaccidity and arm
volume have been classified using a visual analogue scale
(VAS), where “0” was very bad and “10” was very good. The
majority of participants had a type III or IV VAS upper arm.
Radiesse® 1.5 mL was mixed with 0.5 mL 2% lidocaine and
injected per arm twice — injections one month apart. Injections
were performed using a 27 Gauge needle 1 to 2 cm apart in the
deep dermis. Follow-up was 4 months after the second injection.
Improvement of flaccidity and volume reached significance at
visit 2 and 3 compared with the pre-treatment findings. While
all participants achieved some improvement, 43.3% assessed
the effect as a “great improvement”. No adverse events were
recorded [41].

In another case series, 10 women were included. CaHA was
diluted 1:2 with 2% lidocaine solution and injected in the
subdermis with a linear-threading technique. Skin elasticity
was measured with a Cutometer before, 1 and 3 months after
injection. The skin elasticity increased from 72 U at baseline to
85 U at month 3 after a single filler treatment. The procedure
was well tolerated [42].

A consensus conference on the use of hyperdiluted CaHA
(Radiesse®) suggested the use of retroinjection with a fanning
technique. The preferred dilution ranges from 1:2 to 1:4 [43].
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The skin tightening effect is possibly achieved by dermal
remodeling and production of precollagen type I and collagen
type III [44,45]. Furthermore, induction of pre-adipocytes by
dermal fillers has been suggested [46].

Hyperdiluted CaHA is a minimally invasive treatment mainly
for milder skin flaccidity. It does not reduce adipose tissue at all.
Injection is associated with temporary pain, edema, and redness.

Stem cells and cell-free treatments.

Mesenchymal stem cells (MSC) are capable to differentiate
towards adipocytes, osteoblasts and chondroblasts. They are
involved in tissue homeostasis and regeneration. MSC show
anti-inflammatory and anti-oxidative activity. It has been
demonstrated that antioxidants like lactoferrin, N-acetyl-
cysteine or ascorbic acid can reverse MSC senescence [47].

Transplantation of MSC may reduce skin laxity by formation
of new adipose tissue and improved tissue repair. The latter
includes neoangiogenesis, synthesis of dermal matrix elements.
The combination of MSC with a hyaluronic acid scaffold may
improve the efficacy of cell-based therapies [48].

Cell-free therapies include the application of exosomes and
microvesicles secreted by MSC. Senescence of dermal fibroblast
can be prevented by conditioned medium from MSC. Adipose
tissue derived exosomes promote proliferation and migration
of fibroblasts, prevent photoaging, and increase production of
dermal matrix components [49,50].

Table 3. Techniques and targets for upper arm contouring.

Targets
. . ... Adipose Skin
Technique Flaccidity . P Adverse events
tissue texture
Hypertrophic scars,
. ound dehiscence
Brachioplasty |+ ++ - wou ’
seroma, hematoma,
wound infection
. . Irregularities, seroma
Liposuction + ++ - . ’ ’
p *) fibrosis
Laser-a;smted i i n Burns, se?rpma,
liposuction irregularities
Radiofrequency-
. Burns, seroma
assisted ++ ++ + . e
. . irregularities,
liposuction
Monopolar +) n Erythema, edema,
radiofrequency burns, irregularities
Microfocused Irregularities, pain,
) )
ultrasound edema
Irregularities, edema,
Cryolipolysis |+ + - pain, numbness,
lipohypertrophy
Injection . Pain, edema, fibrosis,
lipolysis irregularities
Calcium Pain, irregularities
hydroxyl apatite + - + > s ;
fller granuloma formation

Conclusions and future perspectives.

Upper arm contouring has become increasingly requested. It is
a common procedure after bariatric surgery but also for esthetic
reasons in non-obese patients. A variety of different techniques
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is available. This allows to tailor the approach to the individual
needs of the patients. Table 3 summarizes techniques and
targets such as flaccidity, adipose tissue, and skin texture. Age,
BMI, and comorbidities need to be considered as well. In obese
patients, surgical techniques are preferable. Medical devices
with RF focus on flaccidity, while cryolipolysis and injection
lipolysis reduce subcutaneous adipose tissue. Combined and
sequential treatments may achieve an even better outcome.
Unrealistic expectations and body dysmorphic disorders are a
contraindication.

New developments are on the horizon to scope with upper arm
ptosis. These include mesenchymal and pluripotent stem cells.
Cell-free treatment with stem cell exosomes or extracellular
vesicles may become available in the future [47]. By these
methods, muscular rejuvenation might also be realistic.
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