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In light of the increasing prevalence of obesity, a large proportion of patients are taking weight loss
medications or undergoing weight loss procedures. The typical paradigm for treating obesity begins
with lifestyle interventions and progresses to medical treatments, and when nonsurgical in-
terventions have failed, procedural techniques are considered. The effect of these interventions
on the skin and dermatologic conditions has not been reviewed in depth. Herein, we review the
impact of weight loss on pre-existing dermatologic conditions, as well as the development of novel
skin changes and consequences of redundant skin after these interventions. ( J Am Acad Dermatol
2019;81:1059-69.)

Key words: bariatric surgery; cryolipolysis; dermatology; liposuction; obesity; redundant skin; skin
changes; weight loss; weight loss medications.
I
n the context of obesity, weight reduction is
associated with reducedmortality andmorbidity
and in improvements in quality of life.1-3
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However, both short-term and long-term reduction
in weight can be extremely difficult for patients and
often requires the assistance of health care
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FDA: Food and Drug Administration
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professionals. Methods of weight loss vary from
lifestyle changes (eg, exercise, dieting) to inva-
sive interventions (eg, bariatric surgery). Oral
weight loss agents may be used in patients who
fail to respond to lifestyle changes. Weight loss
procedures, such as bariatric surgery, are gener-
ally reserved for patients with morbid obesity
(body mass index $40 kg/m2) or obesity and
obesity-related comorbidities.4 These interven-
tions, to varying degrees, can help patients
with obesity reduce their weight and their risk
of obesity-related sequela.4 Depending on the
weight loss intervention, a variety of dermato-
logic changes might occur in these patients.
Dermatologists need to be aware of these
associations to properly inform patients who
are considering, undergoing, or who have un-
dergone weight loss interventions. Herein, we
review the dermatologic changes and conse-
quences associated with loss of subcutaneous
adipose tissue.
WEIGHT LOSS THERAPIES

Key points
d Dermatologic side effects of injectable
weight loss medications include infection,
erythema, bruising, hematoma, induration,
fibrosis, subcutaneous granulomatous nod-
ules, and cutaneous ulcerations.

d There are many different medications for
weight loss, each with unique potential
dermatologic benefits and side effects.

d Surreptitious use of medications not
approved for weight loss is frequent among
patients seeking to lose weight or increase
their muscle mass. Dermatologists should be
aware of the cutaneous side effects of these
medications.

Oral medications for weight loss
The variety of weight loss prescriptions have

increased tremendously over the past decade, and
dermatologists should be aware of their cutaneous
effects (Table I).5-49 Some of these medications can
be beneficial for both weight loss and dermatologic
disease, and many are associated with adverse
cutaneous effects.

Synthetic amines (eg, phentermine and benzphet-
amine) can cause a 5% weight loss by decreasing
food intake and increasing satiety.5 These
medications are congeners of amphetamines, and
although only Food and Drug Administration (FDA)
eapproved for short-term use, they are among
the most widely used antiobesity medications.50

Amines have minimal dermatologic symptoms but
have been associated with xerosis, scleroderma,7

and urticaria.8

Metformin has been used off-label as an
anorexigenic drug (Level of Evidence 4).9 For obese
patients seen in dermatology, this drug has
additional benefits in many cutaneous conditions,
including hirsutism (Level of Evidence 1b),10 acne
(Level of Evidence 1b),11,12 hidradenitis suppurativa
(Level of Evidence 2b),12,13 acanthosis nigricans
(Level of Evidence 2a),14 eruptive xanthomas
(Level of Evidence 3),12 psoriasis (Level of
Evidence 3),15 and skin cancer.16,17 However,
cutaneous side effects have been reported, including
leukocytoclastic vasculitis,18 bullous pemphigoid,19

psoriasiform drug eruption,12 lichen planus,20 and
acute alopecia.12

Topiramatedinitially approved as an anti-
convulsantdwas also discovered to have significant
weight loss properties. This weight loss is
potentially caused by the drug’s effects on
neuropeptide Y, corticotrophin-releasing hor-
mone, and type II glucocorticoid receptors.21

Topiramate is commercially approved for use in
combination therapy with phentermine for
weight loss21 and has been reported to induce
hypohidrosis,22 delusions of parasitosis,23 palmar
erythema,24 and pruritus.25

Another combination therapy approved by the
FDA for weight loss is naltrexone-buproprion.8

Naltrexone is an opioid antagonist that can affect
obesity by blocking the action of b-endorphin at the
�-opioid receptor.26 The antidepressant bupropion
acts by inhibiting the reuptake of dopamine and
noradrenaline.26 Case reports suggest that these
medications can also induce pustular psoriasis,27

pityriasis rosea-like drug eruptions,28 subacute
cutaneous lupus erythematosus,29 serum-sickness
reaction,30 acute generalized exanthematous
pustulosis,31 and aquagenic pruritus.32 More serious
potential adverse reactions include erythema
multiforme, hypersensitivity reaction, and Stevens-
Johnson syndrome.51

Liraglutide is an analog of glucagon-like peptide 1
(GLP-1) that has shown consistent weight loss results
in clinical trials.52 Case reports indicate that obese



Table I. Summary of therapies for weight loss

Medications Mechanism of action Dermatologic benefits Dermatologic side effects

Injectables
Deoxycholic acid Activates a local

tissue response of
macrophages and
fibroblasts that
causes
adipocytolysis6

None Atypical mycobacterial infections,33

erythema, bruising, induration,
hematomas including fibrosis,34

subcutaneous granulomatous
nodules,43 skin necrosis,44 and
cutaneous ulcerations44

Mesotherapy Variable depending
on the formulation

None Atypical mycobacterial infections,33

erythema, bruising, induration,
hematomas including fibrosis,34

subcutaneous granulomatous
nodules,43 skin necrosis,44 cutaneous
ulcerations,44 psoriasis,48 and
granuloma annulare49

Weight loss medications
Phentermine Synthetic amine,

decreases appetite,
and increases
satiety5

None Xerosis, scleroderma,7 and urticaria8

Metformin Anorexigenic drug
(Level of Evidence
4)9

Hirsutism (Level of
Evidence 1b),10 acne,11

hidradenitis
suppurativa,13

acanthosis nicrcans,14

eruptive xanthomas,12

psoriasis,15 and skin
cancer16,17

Leukocytoclastic vasculitis,18 bullous
pempigoid,19 psoriasiform drug
eruption,12 lichen planus,20 and acute
alopecia12

Topiramate Effects on
neuropeptide Y,
corticotrophin-
releasing hormone,
and type II
glucocorticoid
receptors21

None Hypohidrosis,22 delusions of
parasitosis,23 palmar erythema,24 and
pruritis25

Naltrexone-
bupropion

Blockade of
b-endorphin action
at the �-opioid
receptor.26

None Pustular psoriasis,27 pityriasis rosea-like
drug eruptions,28 subacute cutaneous
lupus erythematosus,29 serum-sickness
reaction,30 acute generalized
exanthematous pustulosis,31 erythema
multiforme, Stevens-Johnson
syndrome, and aquagenic pruritus32

Liraglutide An analog of GLP-1 Psoriasis35-37 Vesiculopustular dermatosis38

Orlistat Inhibits the
absorption of
ingested dietary
fats39

None Lichenoid drug reactions40 and bullous
leukocytoclastic vasculitis41,42

Lorcaserin Selective serotonin (5-
HT2c) agonist

None Serotonin syndrome

Surreptitious medications
Laxatives Decreased absorption

of nutrients
None Photosensitivity, urticaria, fixed drug

eruptions, and finger clubbing45

Amphetamines
and prescription
amines

Anorexigenic
stimulants

None Xerosis, pruritus, body odor,
hyperhidrosis, xerostomia, premature
aging,46 acne excoriee, and lichenoid
drug eruptions47

GLP-1, Glucagon-like peptide 1.
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patients with psoriasis might have clinical
improvement in their skin disease from liraglutide
therapy (Level of Evidence 3).35-37 However, a
potential cutaneous side effect of the medication is
vesiculopustular dermatosis.38

Orlistat has been approved since 1999 for weight
loss but gastrointestinal side effects have limited its
use. Orlistat acts as a reversible inhibitor of pancreatic
and gastric lipases, inhibiting the absorption of dietary
ingested fats.39 Orlistat can affect the absorption of fat-
soluble vitamins A, D, E, and K and produce the
cutaneous side effects associated with those defi-
ciencies. In addition, case reports have described
cutaneous side effects, including lichenoid drug re-
actions40 and bullous leukocytoclastic vasculitis.41,42

Lorcaserin is a selective serotonin (5-HT2c)
agonist that is FDA approved to treat obesity.53

When combined with other serotoninergic agents,
locaserin can induce serotonin syndrome, leading to
high body temperature, agitation, increased reflexes,
tremors, sweating, dilated pupils, and diarrhea.54

Surreptitious use of medications for weight
loss

Many drugs, such as laxatives and stimulants,
have been misused for the purposes of weight loss.
Laxatives cause weight loss via dehydration and a
decreased absorption of nutrients but can also
induce skin diseases, such as photosensitivity, urti-
caria, fixed drug eruptions, and finger clubbing.45

Stimulants, such as amphetamines and 2-4 dinitro-
phenol, have a known anorexigenic effect but can
also cause xerosis, pruritus, malodor, hyperhidrosis,
xerostomia, premature aging, skin necrosis, acne
excoriee, or lichenoid drug eruptions.46,47
WEIGHT LOSS PROCEDURES

Key points
d Bariatric surgery is an effective means of
weight loss that can result in improvements
in hidradenitis suppurativa and psoriasis but
might also result in nutritional deficiencies,
bowel-associated dermatosis-arthritis syn-
drome, PASH (pyoderma gangrenosum,
acne, and hidradenitis suppurativa [HS]),
vasculitis, and redundant skin.

d In addition to removing subcutaneous fat,
liposuction might improve lymphedema but
might also result in skin redundancy,
bleeding, skin necrosis, and infection.

d The potential dermatologic side effects of
cryolipolysis include temporary mild
inflammation, nerve damage, and paradoxi-
cal adipose hyperplasia.
Bariatric surgery
With[200,000 procedures performed annually in

the United States, bariatric surgery has become a
legitimate option in combating obesity (Table II).55

Bariatric procedures are categorized as restrictive,
malabsorptive, or restrictive malabsorptive. Whereas
restrictive procedures (eg, sleeve gastrectomy)
intend to limit the gastric capacity, malabsorptive
procedures (eg, biliopancreatic diversion) act to
reduce the absorption of food. The most commonly
performed bariatric procedure, Roux-en-Y gastric
bypass, utilizes both these techniques and is hence
categorized as restrictive malabsorptive.56 Although
bariatric surgery is associated with reductions in
comorbidities related to obesity and metabolic syn-
drome, a variety of other effects have been
reported.57

Pre-existing dermatologic diseases after bar-
iatric surgery. Hidradenitis suppurativa.
Associations between HS and obesity have been
well reported58; however, the effects of substantial
weight loss after bariatric surgery have not been well
established. Improvements in metabolic abnormal-
ities (eg, insulin resistance) and reductions in the
chronic inflammatory state associated with obesity
can explain improvements in HS after bariatric
surgery.59 Case reports have noted rapid improve-
ments of HS in the months after bariatric surgery.60,61

Furthermore, in a retrospective survey of 35 patients
with HS symptomswho received bariatric surgery, 24
patients (69%) demonstrated improvements, 7 pa-
tients (20%) demonstrated no change, and 4 patients
(11%) experienced worsening of HS symptoms.59

Conversely, anecdotal evidence of HS patient
internet forums demonstrated that most patients
report unchanged or worsening symptoms after
bariatric surgery.62

Psoriasis. Patients with psoriasis who are over-
weight and achieve substantial weight loss can see
improvements in psoriatic skin lesions.63 Likewise,
improvements in quality of life, severity of psoriasis,
and, interestingly, reductions in the incidence of
psoriasis have been reported after bariatric sur-
gery.64-66 These findings, however, are based
largely on case reports and retrospective surveys.
Most patients reported significant improvements in
psoriasis within 1 year.67 In a retrospective survey,
62% noted improvements, 26% no change, and 12%
worsening of their psoriasis after undergoing bar-
iatric surgery.64 Proposed explanations for the
improvements noted in psoriasis include decreased
tumor necrosis factor (TNF) a or decreased leptin
(an inflammatory hormone originating from adi-
pose cells that can increase T-helper 1 activity and
TNF-a production).68 The improvements in



Table II. Summary of weight loss procedures

Procedure Mechanism of action Dermatologic benefits Dermatologic side effects

Bariatric surgery Reduction in gastric capacity
or food absorption

Hidradenitis suppurativa,
psoriasis, necrobiosis
lipoidica, acanthosis
nigricans

Nutritional deficiencies, alopecia, bowel-
associated dermatosis-arthritis
syndrome, PASH, angiosarcoma,
vasculitis

Liposuction Aspiration of subcutaneous
fat

Lymphedema Skin redundancy, bleeding, skin necrosis,
infection

Cryolipolysis Selective damage to
adipocytes

Improved skin contour Paradoxical adipose hyperplasia,
temporary mild pain, erythema,
altered sensations

PASH, Pyoderma gangrenosum, acne, and hidradenitis suppurativa.
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psoriasis might be related entirely to the weight loss
and not the surgery. However, the mechanism
underlying improvement in psoriasis after bariatric
surgery might not be entirely reliant on the nonspe-
cific changes seen in any form of weight loss. Some
studies have reported that patients undergoing
restrictive-malabsorptive surgeries report greater
improvements in psoriasis and greater reductions
in the incidence of psoriasis than those undergoing
restrictive surgeries.69 The reason for this discrep-
ancy is unknown but might in part be explained by
significant increases in GLP-1 after gastric bypass
surgery.64 GLP-1 is a gut-derived hormone involved
in glucose metabolism. As mentioned earlier, GLP-1
analogs used to treat diabetes (eg, liraglutide) can
also cause weight loss. The protective effects
against psoriasis might be related to reductions in
inflammation, inhibition of downstream TNF-a
effects, and regulatory T-cell preservation and
proliferation.64

Diabetic skin changes. Bariatric surgery has also
been associated with changes in other dermato-
logic conditions associated with metabolic syn-
drome. Improvements in acanthosis nigricans have
been reported; however, these changes are more
likely directly related to improved control of
diabetes mellitus.70 Necrobiosis lipoidica has also
been reported to improve after bariatric surgery.71

Dermatologic manifestations after bariatric
surgery. Nutritional deficiencies. Insufficient
levels of nutrients are common among those with
obesity, and nutritional status commonly worsens
after bariatric surgery.57 The most frequently
encountered nutrient deficiencies after bariatric
surgery are vitamin B12, vitamin B1, vitamin C,
folate, vitamin A, vitamin D, vitamin K, iron, sele-
nium, zinc, and copper.72 Nutritional deficiencies
might manifest as skin changes.73 Despite an
emphasis on micronutrient supplementation, nutri-
tional deficiency in this population remains com-
mon, likely because of their difficulty maintaining
lifelong adherence to nutritional supplementation
and poor follow-up.74-76

Alopecia. A wide range of patients (12%-93%)
report some degree of alopecia after bariatric sur-
gery.77-81 Telogen effluvium in association with
nutritional deficiencies of zinc and iron is usually
reported beginning 6 months after surgery.82-84

Improvements in alopecia have been reported with
appropriate vitamin supplementation and is often
recommended for patients with alopecia after bar-
iatric surgery.80,85

Bowel-associated dermatosis-arthritis syndrome.
Bowel-associated dermatosis-arthritis syndrome is a
neutrophilic dermatosis characterized by arthralgias,
myalgias, fever, and inflammatory macules, papules,
or pustules. This disease classically presents after
gastrointestinal surgery (eg, bariatric surgery) or in
the context of inflammatory bowel disease, and the
initial presentation is often 3 months to 5 years after
the inciting procedure.86 Although intestinal bypass
surgeries are classically associated with bowel-
associated dermatosis-arthritis syndrome, nonby-
pass gastrointestinal procedures (eg, sleeve gastrec-
tomy) have also been linked to this syndrome.57 The
pathophysiology of bowel-associated dermatosis-
arthritis syndrome is uncertain; one prevailing theory
is that intestinal bacterial overgrowth induces an
immune responsedpossibly to bacterial peptidogly-
cansdthat increases antigen-antibody complex for-
mation and deposition.86,87

Other conditions. A number of other dermato-
logic conditions have been reported after bariatric
surgery. Many of these associations rely on a limited
number or (in some cases) a single case report. These
other conditions include PASH, angiosarcoma, derma-
titis herpetiformis, and vasculitis (Henoch-Schnolein
purpura, necrotizing vasculitis, and panniculitis).57,88

Liposuction
Liposuction is the procedure of changing the

body contour by aspiration of subcutaneous fat after
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injection of saline and is not considered a weight loss
procedure.89 Liposuction was developed by Yves
Gerard Illouz,90 and is the most frequently per-
formed surgical method for fat removal.91 More
than 300,000 liposuction procedures were per-
formed in the United States in 2017.91 To avoid the
need for blood transfusion, the amount of fat
removed can be limited to 1500 mL; however, novel
methods utilizing epinephrine enable the removal of
[10 L of aspirate with minimal risk of blood loss.92

Complications of large-volume liposuction include
aesthetic problems (eg, contour irregularities), but
more serious complications, such as bleeding, infec-
tion, fat emboli, deep vein thrombosis, pulmonary
embolism, and death, can also occur.92,93 Skin
changes associated with liposuction include skin
redundancy or laxity, infection, and skin necrosis,
which have been reported in 10%,\1%, and 1% of
cases respectively.94-96 Temporary skin findings after
liposuction include ecchymosis, hyperpigmentation,
and sensory loss.95

In 90% of patients, skin retraction occurs naturally
to help reshape the body contour.96 The skin retrac-
tion rate depends on genetics, degree of obesity, skin
laxity, anatomic location, and procedure type.96

Anatomic areas with higher proportions of fibrous
septae in the superficial fat layer are thought to have
themost skin retraction after liposuction. Thick septae
in the back helps with retraction after liposuction in
this area. Meanwhile, skin retraction in the medial
thigh and upper abdomen after liposuction is poor.97

Energy-assisted techniques, including ultrasound-
assisted liposuction, laser-assisted liposuction, and
radiofrequency-assisted liposuction, have been intro-
duced to increase skin tightening after fat removal and
enhance procedure efficiency.98 Prospective studies
with larger numbers of participants are needed to
determine the overall effects of these energy-based
techniques on skin tightening after liposuction.99

Physiologic improvements in lymphedema.
Approximately 200million patients have lymphedema
worldwide, and there is a strong association with
obesity.100 A multidisciplinary approach involving
conservative therapy and surgical methods are used
to manage lymphedema and improve patient quality
of life. Liposuction has been used to remove subcu-
taneous adipose accumulation and fibrotic tissue in
patients with advanced lymphedema.101 Increased
blood flow, reduced lymph production due to
decreased subcutaneous adipose tissue, and
improved drainage of lymph from the superficial to
the deep lymphatic system are the potential mecha-
nisms for improvements in lymphedema after lipo-
suction.102 In spite of improvements in lymph
transport with liposuction, patients need to wear
compression garments, as the function of the
lymphatic system does not return completely to its
physiologic state.102,103

Metabolic effects. Large-volume liposuction re-
sults in the removal of a dramatic amount of fat;
hence, there has been great interest in investigating if
this method has favorable metabolic effects.
Improvement in metabolic markers after liposuction
has been reported in a number of studies; however,
there are many potential cofounding factors that must
be taken into consideration in such studies (eg, use of
different outcome measurement methods, motivating
effects of the procedure on diet, and exercise). A
study of 15 obese diabetic and nondiabetic patients
showed no evidence of metabolic or cardiovascular
effects due to liposuction. Liposuction did not signif-
icantly affect the plasma level of proinflammatory
cytokines associated with obesity (eg, C-reactive pro-
tein, interleukin 6, and TNF-a).104,105 Liposuction only
affects subcutaneous adipose tissue, and it is the
visceral adipose tissue that is associated with higher
risks of metabolic disease.106,107

COSMETIC PROCEDURES TO REDUCE
SUBCUTANEOUS FAT
Injectable fat-removal therapy

Injectable medications can be used for localized
fat reduction. The first injectable fat-removal medi-
cation approved by the FDA was deoxycholic acid
(Level of Evidence 1b), which is currently only
approved for treatment of submental fat (double
chin).108 Clinical practice recommendations for de-
oxycholic acid use include a strong knowledge of
anatomy and injection site technique, pretreatment
with lidocaine and nonsteroidal anti-inflammatory
drugs, and cold application for pain management
and posttreatment swelling (Level of Evidence 4).108

Common dermatologic side effects from deoxy-
cholic acid injection include injection site swelling,
pain, numbness, hematoma, bruising, and erythema.
Another medication used by practitioners for spot
weight fat loss that is not approved by the FDA is
mesotherapy.109,110 Mesotherapy involves the local
injection of a number of compounds (eg, B vitamins,
isoproterenol). Injecting these medications typically
results in minimal morbidity; however, there are
potential side effects that dermatologists must
consider. First, injectable medications present a risk
for infections, such as atypical mycobacterial in-
fections.33,111 Second, common dermatologic side
effects include injection site erythema, bruising,
induration, and hematomas.112 Other reported cuta-
neous reactions include fibrosis,34 subcutaneous
granulomatous nodules,43 skin necrosis, and cuta-
neous ulceration.44 In addition, case reports indicate



Table III. Redundant skin

Category Description

Skin physiology Decreased elastin fibers,
decreased and poorly
organized collagen structure,
chronic inflammation,
increased vascularity120,121

Quality of life effects Excess sweating, recurrent
rashes, chafing from excess
skin, intertrigo, cellulitis,
tissue necrosis,
dissatisfaction in body
habitus120,124

Treatment Body contouring surgery
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that mesotherapy might trigger psoriasis48 or granu-
loma annulare.49

Cryolipolysis
Cryolipolysis is a noninvasive method for the

reduction of subcutaneous fat by localized topical
cooling. Cryolipolysis is used for the removal of only
small amounts of subcutaneous adipose tissue in the
flanks, abdomen, arms, thighs, and submental area.
After 1 cycle of cryolipolysis to the flank, an average
of 40 mL of adipose tissue is lost 2 months after
treatment.113 Selective damage to adipocytes
through lipid crystallizationdleading to apoptosis
and panniculitis within the adipose tissuedis
thought to be the mechanism of fat loss by cryoli-
polysis. Cryolipolysis leads to the reduction in the
superficial layer of subcutaneous fat.114,115

Cutaneous side effects. Cryolipolysis is a safe
procedure when done by using FDA-approved de-
vices. Cutaneous side effects from cryolipolysis are
minimal and, for the most part, appear immediately
after treatment and resolve within a few weeks. Mild
temporary side effects, such as erythema, pain,
bruising, edema, and altered sensation, have been
reported immediately after treatment in most pa-
tients.116,117 Altered sensation occurs in more than
two-thirds of patients and is characterized by
decreased sensory function over the treated area
lasting for weeks. In a previous study, quantitative
sensory testing in 11 healthy patients revealed that
cryolipolysis leads to prolonged but reversible loss of
multiple sensory modalities.118 Hyposensitivity to
mechanical and thermal pain and vibration sensa-
tions developed in patients beginning 2-7 days after
cryolipolysis, persisting for ;35 days after treatment
and returning to baseline sensitivity levels by day
56.118 Last, another rare potential side effect that can
occur after cryolipolysis is paradoxical adipose
hyperplasia.119

REDUNDANT SKIN

Key points
d After massive weight loss, redundant skin
can cause complications, including recur-
rent rashes, infections, and frictional
discomfort.

d For many patients that have achieved
massive weight loss, redundant skin is a
major detriment to quality of life

d Body contouring surgery is the main treat-
ment for redundant skin, but because this
surgery is considered cosmetic, the cost can
be a barrier to entry. As with all surgeries,
there are inherent risks.
After massive weight loss, many patients experi-
ence excess skin. Although weight loss is beneficial,
redundant skin can be associated with skin pathol-
ogy. Light et al demonstrated that collagen in
redundant skin is disorganized, less dense, and
thinner with increased cross-linking120; On the
contrary, other studies have noted thicker
collagen121 and increased concentrations of type III
and IV collagen (Table III).122 Likewise, changes in
elastin in redundant skin remain controversial. Some
studies report degradation of elastic fibers,120 and
others report that elastin is undamaged.123 Patients
report excessive sweating, recurrent rashes, and
chafing.124 The excess skin folds can act as a nidus
for infection, predisposing patients to intertrigo,
cellulitis, and tissue necrosis.120,124

Beyond the clinical complications, redundant skin
is associated with dissatisfaction in body habitus.124

After bariatric surgery, many patients have greater
displeasure cosmetically with the excess skin than
they did with their appearance before surgery.124

Patients report modifying their behavior to hide their
sagging skin and describe feeling socially isolated
and abnormal.124 A new tool, the Sahlgrenska Excess
Skin Questionnaire, was established to better quan-
tify the effects of excess skin on patients’ quality of
life.125 Perhaps this new questionnaire can be used in
future studies to better understand the difficulties
that patients face.

The only available treatment for excess skin is
body contouring surgery. Overall, 74% of patients
desire body contouring surgery after bariatric sur-
gery, but only 21% undergo the procedure.126 It is
unknown why many patients do not undergo the
procedure, although the high cost and the lack of
insurance coverage might contribute.126 Patient
satisfaction regarding body contouring surgery after
the procedure is typically high, and there have been
demonstrable improvements in patient anxiety and
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depression scales after the surgery.126 However, as
with all surgeries, there are inherent risks to the
procedure, including hematoma, infection, seroma,
wound dehiscence, necrosis, asymmetry, lymphe-
dema, scarring, neuropathy, and deep vein
thrombosis.127
CONCLUSION
As rates of obesity continue to rise in the world

population, therapies and procedures to induce
weight loss will become more prevalent. These
therapies and the subsequent weight loss, though
often beneficial to the patient overall, have cuta-
neous effects that must be understood for medical
management. With optimal selection of treatments,
morbidity can be minimized and, in some cases,
cutaneous symptoms might even be improved. As
new medications and therapies are developed for
obesity, it will be important for medical practitioners
to continue to report and study their cutaneous
effects so that obesity can be better managed in the
future.
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