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Current evidence on the pathophysiological 
mechanisms of skin laxity: a narrative review
Evidências atuais sobre os mecanismos da flacidez cutânea: uma revisão 
narrativa

ABSTRACT
Skin laxity is defined as sagging and reduced tightness of the skin. A literature review was conducted 

using PubMed, Embase, and Cochrane databases to identify studies about skin laxity, focusing on causal 

mechanisms. Two main distinct processes of skin laxity have been previously reported, proposed here as 

superficial cutaneous laxity (SCL) and deep cutaneous laxity (DCL). SCL results from structural alte-

rations in the dermis and leads to fine wrinkles and a superficial draped pattern. DCL is the result of 

subcutaneous sagging, mainly through relaxation and stretching of the complex formed by the adipose 

tissue, its septa, and the superficial fascia.
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RESUMO
A flacidez cutânea é definida como a perda da elasticidade e da firmeza da pele. Foi realizada uma busca nos bancos 

de dados PubMed, Embase e Cochrane para identificar estudos sobre flacidez, com foco nos seus mecanismos causais. 

Dois processos distintos já foram descritos como causa da flacidez, aqui nomeados Flacidez Cutânea Superficial (FCS) 

e Flacidez Cutânea Profunda (FCP). A FCS resulta de alterações estruturais dérmicas e causa linhas finas na pele e 

aparência enrugada. A FCP resulta de alterações do tecido subcutâneo, especialmente do relaxamento e do estiramento 

do complexo formado pelo tecido adiposo, seus septos e fáscia superficial.
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INTRODUCTION
“Skin laxity,” “flaccidity,” “sagging,” “loose skin,” and 

“cutaneous laxity” are terms used to describe a loss of tightness 

in the skin and subcutaneous tissue. Clinically, it presents as re-

dundant, loose, sometimes wrinkled and distended skin. It is a 

common complaint in both men and women, particularly at 

older ages.
1

Flaccidity and wrinkles result from dermal alterations 

caused by the aging process,
2,3

 and from anatomical changes in 

the subcutaneous compartment, such as volumetric reduction of 

subcutaneous adipose tissue and laxity of cutaneous ligaments 

and fibrous septa.
1,4

Previous studies on skin laxity have focused primarily 

on a single causal mechanism. This narrative literature review 

examines the ultrastructural and anatomical changes of the skin 

and subcutaneous tissue, describing their different clinical signs 

and proposing treatment options for each type of skin laxity. In 

addition, this study proposes an operational nomenclature based 

on clinical presentation: superficial cutaneous laxity (SCL) and 

deep cutaneous laxity (DCL).

Superficial Cutaneous Laxity (SCL)

Superficial cutaneous laxity is characterized by decreased 

skin elasticity, presenting as superficial lines, shallow furrows, and 

linear and draped patterns in the skin (Figure 1). This type of 

laxity is strongly associated with loss of epidermal thickness and 

dermal atrophy, frequent in aged patients, caused by structural 

alterations in the dermis.
2,3

With aging, the epidermis and dermis, which are respon-

sible for the mechanical properties and containment forces of the 

skin, undergo progressive atrophy and architectural disorganiza-

tion.
5,6

 There is a decrease in fibroblast metabolic activity and in 

the synthesis of extracellular matrix (ECM) components, such as 

collagen, elastic fibers, proteoglycans, and glycosaminoglycans.
7
 

Aging also leads to an increase in reactive oxygen species and 

increased matrix metalloproteinase (MMP) activity. MMPs are 

endopeptidases that degrade ECM proteins, and their increased 

activity contributes to further collagen and elastin fragmenta-

tion.
2,7-9

 The aged epidermis becomes thinner, the dermo-epi-

dermal junction flattens, and the proliferative capacity of basal 

keratinocytes diminishes, leading the dermis to lose elasticity, 

tensile strength, and hydration.
10

 Consequently, superficial skin 

laxity is more pronounced in older patients and in sun-exposed 

areas such as the dorsum of the hands, neck, and face.
11

Figure 1: Predominantly superficial cutaneous laxity, characterized by thin, atrophic skin on the right arm, presenting superficial linear patterns among 
other signs of photodamaged skin, in a 91-year-old fair-skinned woman
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Deep Cutaneous Laxity (DCL)

Deep cutaneous laxity is characterized by ptosis of the 

skin and subcutaneous tissue resulting from deep structural al-

terations in the subcutaneous compartments of the skin, inclu-

ding fat, muscles, fascia, and bones. This type of laxity is more 

pronounced in areas such as the abdomen, breasts, buttocks, and 

inner regions of the arms and thighs. On the face, signs of DCL 

are most noticeable in the eyelids, submental area, and prejowl 

sulcus.
11-15

 The same patient may present both SCL and DCL  

(Figure 2 A and B). To better understand DCL, it is necessary 

to review the structures that make up the subcutaneous com-

partment.

The subcutaneous adipose tissue consists of a superficial 

and a deep layer, separated by the superficial fascia, a membra-

nous layer composed of fibroelastic tissue. The first layer, called 

superficial adipose tissue (SAT) or areolar tissue, comprises fat 

lobules encased in fibrous septa arranged in a honeycomb-like 

structure.
15

 These septa are well-defined, oriented perpendicu-

larly to the skin, and firmly anchor the dermis to the membra-

nous layer.
14,15

 They make up a stable and elastic structure that 

returns to its original position after distention in compression 

tests. This structure covers the entire body, and its thickness va-

ries according to the amount of body fat.
15,16

A

B

Figure 2: A - Predominantly deep 
cutaneous laxity of the abdomen in a 
42-year-old patient who underwent 
bariatric surgery 10 years before the 
photographs were taken and who 
has lost 67 kg since the procedure. 
The patient also has a history of twin 
pregnancy and delivery by cesarean 
section. Deep cutaneous laxity is evi-
dent in the abdomen, presenting as 
ptosis of the skin and subcutaneous 
tissue. Note the SCL in the inner 
arms, supraumbilical region, and 
thighs, as evidenced by 
wrinkled and loose skin

B - The same patient 9 months 
after anchor dermolipectomy and 4 
months after brachyothoracoplasty. 
Removal of excess skin 
resulted in marked improvement of 
deep cutaneous 
laxity in the abdomen, arms, and 
lateral trunk. 
However, the remaining skin still pre-
sented signs of superficial cutaneous 
laxity, such as superficial lines and 
shallow furrows. If left untreated, 
SCL tends to progress and become 
more pronounced over time
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Beneath the SAT, the superficial fascia provides structural 

support for the skin and adipose tissue.
14,15

 Composed of wavy 

elastic fibers and collagen bands, this fascia is thicker closer to 

bony prominences, where it adheres more firmly. In some re-

gions, the superficial fascia adheres more tightly to the muscu-

loskeletal surface. In others, it is loosely attached, covering dee-

per fat deposits. Areas where this fascia is less adherent are more 

prone to DCL.
17

The second layer, known as deep adipose tissue (DAT) or 

lamellar tissue, is located between the superficial fascia and the 

muscle fascia.
15,16

 This layer has loosely packed fat lobules, with 

less evident, obliquely oriented fibrous septa, which connect to 

the deep muscle fascia. DAT functions as an area for lipid deposi-

tion and is present only in specific regions, such as the abdomen, 

flanks, trochanteric regions, knees, posterior side of the arms, 

and upper third of the medial thighs. It varies in thickness across 

those areas, and is more fragile, less adherent, and more poorly 

vascularized than SAT.
14-16

Excess accumulation of subcutaneous fatty tissue, more 

common in patients with higher BMIs, promotes a degenerative 

state that damages the neurovascular structures of the fascia. This 

triggers a fibrotic reaction in the subcutaneous adipose tissue 

that can lead to the development of lipedema.
18,19

Aging, liposuction, and excessive weight fluctuations pri-

marily affect the subcutaneous tissue by relaxing the complex 

formed by the adipose tissue and superficial fascia, as fat loss de-

creases the overall volume of the subcutaneous compartment.
20,21

 

Depending on the region, different grades of subcutaneous la-

xity may be observed. Usually, sagging is greater in areas with 

poorer adherence, such as the abdomen and inner thighs.
13-15

In the breasts and buttocks, DCL presents as loss of round 

contour, as gravitational forces redistribute sagging tissue down-

ward, changing these regions from round to pendulous shapes. 

In the buttocks, DCL also causes the linear shape of cellulite 

depressed lesions and presents as fat accumulation in the lower 

part of the buttocks and gluteal ptosis, resulting in the wide-

ning of the infragluteal fold.
22

 In the medial and lower parts of 

the thighs, DCL causes the “curtain valance” appearance and fat 

deposition around the knees.
11

 DCL can also cause linear folds 

in thinner patients. In the arms, the decrease in the supportive 

structures along the inferior curve of the arm causes brachial 

ptosis and the formation of the brachial sulcus.
12

Skin Laxity Assessment

SCL can be assessed objectively using noninvasive me-

thods based on various physical principles, such as torsional po-

wer, suction generated by negative pressure, skin surface indenta-

tion, and acoustic shockwave emission.
23

 The Cutometer
®
 MPA 

580 (Courage and Khazaka, Koln, Germany) is frequently used 

to assess skin elasticity, particularly SCL.
24,

 
25

 It measures the ca-

pacity for skin indentation, which makes it especially suitable for 

assessing SCL. Other methods for measuring SCL include the 

pinch test
26

 and the placement of microtattoos on the skin for 

measurement purposes.
27

 The Skin Distension Test proposed by 

Hexsel et al. is also an easy-to-use, fast, reproducible, and inex-

pensive tool to measure SCL based on facial skin extension.
28

Several scales assess skin laxity, including the Facial Laxity 

Grading Scale,
29

 the Classification of Brachial Ptosis,
12

 the Neck 

Skin Laxity Scale,
30

 the Merz Aesthetics Skin Laxity Grading 

Scales,
11

 and the Buttocks’ Skin Laxity Severity Scale.
21

 Most 

either combine SCL and DCL in their assessments or evaluate a 

single clinical sign of laxity. For example, the Neck Skin Laxity 

Scale and the Classification of Brachial Ptosis focus on DCL, 

while the Merz Aesthetics scales and the Facial Laxity Grading 

Scale combine both types in their assessments. The Buttocks’ 

Skin Laxity Severity Scale developed by Hexsel et al.
21

 grades 

the clinical signs of DCL in the gluteal region, where it is more 

common. Scales used in plastic surgery primarily assess DCL and 

the consequent soft-tissue ptosis, excess skin, and loss of body 

contour.
31,32

Defining the best treatment for each patient requires a 

proper assessment of both SCL and DCL, as different treatment 

modalities are more suitable for each type of cutaneous laxity. 

A combined approach, using different scales and measurement 

options, is best suited for both clinical and research purposes.

Treatment of Skin Laxity

Treatment of Superficial Cutaneous Laxity

The goals of treating SCL are to restore skin hydration 

and plumpness, stimulate the production of new collagen fi-

bers, and reduce the oxidative stress caused by aging, giving the 

appearance of younger and healthier skin. It primarily targets the 

epidermis, dermis, and superficial subcutaneous tissue.

Topical treatments such as alpha-hydroxy acids, retinoids, 

ascorbic acid, peptides, and hyaluronic acids (HA) have traditio-

nally been used in topical preparations to achieve these goals.

Improvements in skin atrophy, superficial wrinkles, and 

general skin smoothness have been reported.
10

 Mild outcomes 

can be achieved using chemical peels; results depend on agents 

used and depth of procedure. Chemical peels restore epidermal 

architecture, produce new collagen bands, and restore the elastic 

fiber network.
33

Energy-based devices such as Intense Pulsed Light, frac-

tional ablative and nonablative lasers and technologies, radiofre-

quency, and high-intensity focused ultrasound (HIFU) are useful 

for improving SCL. Skin resurfacing with fractional lasers heats 

the dermis, destroying specific layers of the epidermis and der-

mis with a controlled depth of thermal injury, promoting ma-

trix remodeling and neocollagenesis.
34

 Radiofrequency has been 

suggested as an ancillary treatment for skin laxity, as it also pro-

motes dermal heating, collagen formation, and tissue remodeling 

through thermal damage. However, there is no consensus in the 

literature regarding its efficacy.
35

 HIFU uses acoustic energy to 

induce coagulative necrosis through tissue heating, resulting in a 

tightening effect on the skin.
36
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Collagen biostimulators, such as injectable poly-L-lactic 

acid (PLLA), calcium hydroxyapatite, and polycaprolactone, are used 

in facial and body areas to induce neocollagenesis. These substances 

are usually injected into the superficial subcutaneous tissue to treat 

SCL. They induce a controlled foreign-body inflammatory respon-

se that activates fibroblasts and promotes neocollagenesis, improving 

the elasticity and overall skin quality in treated areas.
37-39

 Superfi-

cial HA fillers with low G prime, also known as skin boosters, and 

hybrid cooperative HA complexes can also be used to treat SCL, as 

they reduce fine lines on the skin.
40-41

Treatment of Deep Cutaneous Laxity

DCL treatment should address changes in the skin and 

deep subcutaneous tissue. Invasive surgical treatments for DCL 

include body contouring procedures to remove excess skin, 

targeted liposuction of fat deposits,
21

 and volume replacement 

using autologous fat grafts or prostheses.
42-45

 DCL can be evi-

denced and illustrated using plication sutures, frequently emplo-

yed in plastic surgery and lifting procedures.

Nonsurgical options include HIFU, deeper filler injec-

tions, and biostimulators. Different regions require different 

treatment plans, usually combining treatments mentioned above, 

in order to achieve optimal results.

HIFU uses acoustic energy to deliver heat to the tar-

geted tissue, causing coagulative necrosis to stimulate collagen 

remodeling. Depth of treatment can be adjusted to target deeper 

structures of the skin, such as adipose tissue, deep ligaments, and 

fibrous septa, making it suitable for DCL. Although improve-

ments in skin laxity may be evident after a single session, optimal 

results are achieved with multiple sessions, 3 to 4 weeks apart. 

Improvement occurs gradually over 2 to 6 months post-treat-

ment.
42,43

Volume replacement can be done using prosthetics, fil-

lers, or autologous fat grafts, as major volume losses can cause 

DCL, especially in older patients or after significant weight loss. 

HA fillers are the most frequently used agents. They are com-

mercially available in formulations with different rheological 

properties that allow them to be injected into different anato-

mical depths, in different volumes, in order to achieve a wide 

variety of results. HA can be safely injected in most areas of the 

face and body for volume replacement and to provide support 

for the overlying structures of the skin, improving both SCL and 

DSL.
44

 In larger volumes, collagen biostimulators can also be 

used for volume replacement.

In recent decades, cosmetic threads emerged as a mi-

nimally invasive option to tighten sagging skin. Suture threads 

were followed by new materials, such as gold and PLLA threads. 

At the moment, polydioxanone (PDO) threads are the most wi-

dely used. Various PDO threads allow different treatments for 

facial and body SCL and DCL in patients with mild signs of 

aging.
45,46

CONCLUSION
Based on this literature review, skin laxity can be cate-

gorized into two types, SCL and DCL. Both occur to varying 

degrees in cutaneous tissue and present distinct clinical features. 

SCL is secondary to epidermal and dermal changes associated 

with histological alterations related to the aging process, and is 

characterized by thinner, less elastic skin and the presence of 

superficial wrinkling. DCL results from deeper structural chan-

ges, mainly but not limited to subcutaneous tissues. Gravitational 

forces play a role in DCL, manifesting as ptosis of the skin and 

subcutaneous structures, causing the affected regions to develop 

a sagged and draped appearance. Both types can coexist in the 

same patient, but it is critical that clinicians accurately diagnose 

the laxity mechanisms and structures responsible for the patient’s 

main complaints in order to choose appropriate therapeutic 

approaches and optimize outcomes.  l
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