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  Foreword

  


  Skin aging is a multidimensional problem. Based on an accurate knowledge of skin anatomy and physiology, we can choose from a large variety of therapeutic options like lasers, energy-based devices, injectable products, skin care and cosmeceuticals. Dermatologists, who know the skin layer by layer, provide such treatments, but every therapist has his or her own favourites.


  The ideal rejuvenation technique should improve the tension and texture of superficial epidermal layers, tighten subcutaneous tissue, improve skin laxity and remodel the dermis for dermal collagen. Laser techniques and other aesthetic procedures sometimes overlap in indication and effect, so they either compete with each other or they can be combined for better results and fewer side effects.


  This book summarizes an updated knowledge. It was written by authors who work in aesthetic dermatology every day.


  Thanks to the support of the French Laser Dermatology Group, the European Society of Laser Dermatology and the company Avène, this knowledge has been made available to you.


  Klaus Fritz, MD

  Director of Dermatology and laser centers Landau and Kandel (Germany)

  Associate University Professor at the University of Medicine

  and pharmacy “Carol Davila”, Bukarest

  Lecturer and Consultant Dermatologist at the university Osnabrueck (D)

  and University clinic Bern (Switzerland)

  Past President of ESLD (European Society for Laser Dermatology)

  Presidentof the German Academy of Dermatology


  Introduction

  


  Like all of our organs, the skin undergoes aging. This process is natural and inevitable, although it is also influenced by our lifestyles.


  Today, we are expected to have a young and attractive face in order to meet the diktats of “appearance”, a modern trend that has been popularised via the media.


  Treatments with lasers, lights and energy-based devices (EBD) are the foundation of managing the facial skin aging; this strategy can also be combined with the use of cosmetics, skin peels, dermal filler injections, or other botulinum toxin treatments.


  This treatment must, above all, be ethical, and it is essential to obtain the patient's informed consent in order to harmonize their expectations and the possible outcome of the treatment. It must protect the patient from any deviation that could lead to complications or even permanent side effects.


  This can not be achieved unless the practitioner has a good understanding of the pathophysiology and clinical signs of skin aging. It is also paramount that the practitioner thoroughly understands the technology and uses it in compliance with good practice.


  Lasers, lights and EBD can reduce pigmented lesions and vascular lesions, fine lines and wrinkles, as well as improve texture and tone.


  In this work we review the various types of laser, lights and EBD such as Intense Pulsed Light, LED, radiofrequency and ultrasound. We also review cosmetics and injections, and their potential interactions.


  The methods used to evaluate the effects of these technologies on the skin will be detailed as will also be some specific points concerning the treatment of Black, Asian or Mediterranean skin.


  The publication of this work would not have been possible without the participation of international and French authors who agreed to offer their time and share their knowledge with us.


  Thank you to all of these authors for their excellent contributions, dedication, accuracy, and expertise.


  We now leave you with this book, passing on our experience, which will allow each one of us to raise questions, to progress, and to offer our patients the best of our practice in laser, lights and EBD.


  Serge Dahan, Bertrand Pusel


  CHAPTER 1 - Skin aging, pathophysiology and clinical signs


  Serge Dahan

  


  INTRODUCTION


  Skin aging varies between individuals and is subjected to intricate and cumulative intrinsic factors, specific to each person, as well as to extrinsic factors depending on the individual's lifestyle.


  Skin aging needs to be conceptualised in its entirety. It cannot be dissociated from the aging of the adjacent fatty, muscular, and bone structures.


  These processes occur in the skin in the same way as in other tissues, and can be described in terms of pathophysiology, histology, and clinical features.


  Since it is exposed to public view, the face and its aging can be observed more easily than in other organs. The changes that occur can be quantified using skin-aging scales.


  It is only after a thorough clinical examination of the various aspects of facial skin aging that an overall and personalised management plan can be offered, resolving medical as much as aesthetic concerns. This approach to skin aging management should also address the neck, neckline, and hands.


  Dermatoporosis is a term introduced in 2004 by J. H. Saurat, in analogy to osteoporosis, and it covers the impacts of chronic cutaneous insufficiency or fragility on the whole of the integumentary system. It must be taken into account in particular when considering the neck, neckline, and hands.


  INTRINSIC FACTORS IN SKIN AGING


  As we age, all of the body's functions in every organ undergo changes with genetically programmed variations particular to each individual.


  Tobacco use, oestrogen deficiency, and menopause are independent risk factors that exacerbate intrinsic skin aging as well as other general illnesses.


  ■ Pathophysiology


  There are various theories of pathophysiology regarding both genetic mechanisms and the harmful role of free radicals.


  In terms of genetics, many genes involved in the aging process have been identified, most of which intervene in stress responses or metabolic activity. For example, the shortening of telomeres points to cell senescence and DNA changes, the activation of p53, and apoptosis.


  We also see a reduced ability to fight against oxidative stress with the production of free radicals contributing to intrinsic aging.


  Studies have shown that a protein known as MAP (mitogen-activated protein) kinase plays an important role in the regulation of cellular growth factors, the expression of MMP, and the synthesis of procollagen type I.


  If this process of regulation is interrupted, there is increased production of matrix metalloproteinases (MMP) leading to collagen degradation affecting MMP 1 (collagenase) and MMP 9 (gelatinase). In addition, blockage of TGF-beta reduces collagen synthesis.


  Protein glycation affecting elastin and collagen can also be observed in skin thus weakened.


  ■ Histology Fig. 1


  With aging, the stratum corneum, which is made of dead cells, thickens. All other components of the skin decrease with aging:


  - the epidermis thins, as does the dermoepidermal junction (DEJ);


  - there is a reduction of melanocytes (10% every 10 years);


  - the DEJ flattens as it is less well maintained, given the deterioration of its supporting fibres (decrease of collagen type IV in the lamina lucida and collagen type VII in the anchoring fibrils). This DEJ involvement leads to a “loss of connection” between the epidermis and dermis, and subsequently to wrinkles and fine lines;


  - the dermis also decreases in thickness with reduced density of collagen and elastic fibres; the vessels are dilated.


  After skin rejuvenation using lasers and related technologies, we would hope to achieve improved skin structure, with thickening of the dermis pointing to dermal remodelling and neocollagen formation.
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  ■ Clinical features


  The skin thins, becomes dryer, dehydrated, less elastic, loses tone, and it becomes depigmented with the decrease in secretion of sebum and sweat. It becomes fragile, developing ecchymotic purpura more easily when subject to trauma.


  Fine lines and then wrinkles appear first in areas of facial expression and then they become more pronounced, encompassing areas of muscle contraction and those involved in dynamic facial expression.


  Using imprints of the skin, the changes in microrelief caused by aging can be demonstrated by the grooves of tiny fine lines that all follow the same direction (anisotropy), in contrast to young skin which shows lines in a number of different directions (isotropy). These imprints are used to evaluate our anti-aging treatments Fig. 2.
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  EXTRINSIC FACTORS IN SKIN AGING


  Exposure to sunlight, especially when it is repeated and occurs from childhood, will lead to aging of the skin areas exposed to sunlight, all the more so in lighter phototypes; extrinsic aging has some overlap with intrinsic aging.


  Phototypes can be categorised using Fitzpatrick's classification:


  - phototype I: reaction to the sun, does not tan, always gets sunburn. Very fair skin, freckles, blond or red hair;


  - phototype II: reaction to the sun, tans poorly, often gets sunburn. Very fair skin, blond or light brown hair, freckles appear in the sun, light-coloured eyes;


  - phototype III: reaction to the sun, sometimes gets sunburn, tans gradually. Fair skin, blond or light brown hair;


  - phototype IV: reaction to the sun, rarely gets sunburn, tans easily. Light brown skin, light or dark brown hair, dark-coloured eyes;


  - phototype V: reaction to the sun, rarely gets sunburn, tans easily. Brown skin, dark-coloured eyes;


  - phototype VI: reaction to the sun, tans darkly, never gets sunburn. Black skin.


  ■ Pathophysiology


  Defining the factors affecting pathophysiology is complex since they can also be intrinsic skin aging factors and risk factors for skin cancers.


  UVB rays, lower-energy UVA and infrared rays that penetrate more deeply into the subcutis lead to oxidative stress with free radicals causing damage to DNA and cell membranes.


  Both UVB and UVA rays are carcinogenic; it is UVA rays that classically bear greater responsibility for photoaging.


  DNA damage can be seen resulting in a risk of skin cancers or an increase in p53 mutations.


  Ultraviolet rays induce activation of AP1 pathways (activator protein 1), increasing the activity of MMP (matrix metalloproteinase), which degrades collagen and other components of the dermis.


  ■ Histology


  There is thinning of the epidermis, cellular atypia, and increased melanogenesis.


  Actinic elastosis is characterised by the accumulation of elastin in the superficial dermis causing the skin to appear yellowish. The “Grenz zone” is a narrow subepidermal layer that demonstrates photoaging.


  This zone will increase during dermal remodelling with lasers or related technologies Fig. 3.


  There is abnormal elastotic change, and fewer collagen fibres are present in the mid and deep dermis.


  There are macromolecules such as proteoglycans and glycosaminoglycans in greater numbers, which present structural abnormalities and become deposited in the area of elastosis. They no longer fulfil their role of skin hydration, so the skin becomes dryer.


  In proven photoaging, the vessels become less dense with thinner walls; the number of sweat glands falls and sebaceous glands are hyperplastic although secretion is not increased.
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  ■ Clinical features Fig. 4


  Dermatoheliosis


  The lighter the phototype, and the more intense and prolonged the exposure to sunlight, the more marked photoaging will be in the areas exposed to the sun, which are the face, the lateral surfaces of the neck and the neckline.


  On the face, the skin becomes dull or turns yellowish, presenting:


  - actinic elastosis with dilated follicular orifices. The most extreme presentation is nodular elastosis with cysts and comedones (Favre-Racouchot syndrome); sebaceous hyperplasia around the highly seborrheic midline of the face;


  - on exposure to UV rays, solar lentigines, actinic keratoses appear; telangiectasias;


  - the skin gradually loses its elasticity, causing looseness;


  - wrinkles appear in a perpendicular direction to muscle contraction: crows' feet, perioral and forehead wrinkles, frown lines, cheek wrinkles.


  On the neck, the light-exposed areas of the lateral surfaces may show erythrosis interfollicularis colli, which can sometimes be pigmented, with a white area under the chin where the skin is protected from the sun by the chin.


  On the back of the neck, thickened skin with deep wrinkles forming a criss-cross pattern.


  [image: ]


   


  Photocarcinogenesis


  Photocarcinogenesis carries a risk of melanomas, basal or squamous cell carcinoma, and is often preceded by actinic keratosis, in particular on the nose, cheeks, or ears.


  ■ Glogau classification


  This allows photoaging to be graded so that a suitable treatment for each type can be offered:


  TYPE I (no wrinkles)


  Patients under the age of 30


  Mild pigment changes


  Minimal wrinkles


  Minimal or no make-up needed.


  TYPE II (wrinkles in motion)


  Age 30-40


  Early visible solar lentigines (brown spots)


  Keratosis palpable but not visible


  Wrinkles on motion


  Parallel smile lines beginning to appear


  Foundation.


  TYPE III (wrinkles at rest)


  Over 50


  Advanced photoaging


  Discolouration, telangiectasias (red and pigmented stains)


  Visible keratosis


  Wrinkles even at rest


  Heavy layer of foundation.


  TYPE IV (only wrinkles)


  Age 60-70


  Yellowish-grey skin


  Prior skin cancers


  Wrinkles covering the skin


  No longer use of foundation.


  AGING OF THE SUBCUTANEOUS STRUCTURES


  Over time, facial skin sagging, loss of subcutaneous fat volumes and bone resorption can be seen.


  A young, rounded and plump face in the shape of a triangle with its base facing up gives way to a hollowed face with ptosis of the lower section, producing an inversion of the triangle shape with the base now at the bottom Fig. 5.
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  ■ Ptosis of adipose tissue


  The adipose tissue in the face sags and accumulates above the nasolabial folds, leading to a loss of cheek volume and increasingly bony appearance, and subsequently to ptosis of the lower cheek that changes the facial shape.


  Thinning is often seen, with the facial appearance becoming bonier and the cheeks becoming hollower. Alternatively, the opposite can occur with the face becoming too full when there is an excess of adipose tissue causing ptosis and a double chin. The nasolabial folds grow longer to extend past the lips then becoming marionette lines Fig. 6.
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  Around the eye, hollowing or a pocket of fatty herniation below the lower eyelid can be seen with loosening of the upper eyelid and depression at the temples.


  Some aging scales, in particular the Lemperle scale, suggest that aging should be graded focusing on zones Fig. 7 and 8.
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  ■ Hypertonia and muscle fibrosis


  Their signs can be seen in the upper part of the face with transverse forehead wrinkles, sagging eyelids, and more prominent frown lines.


  In the lower part of the face, this muscular hypertonia accentuates marionette lines, sagging around the labial commissure, and chin lines.


  In the neck, after transverse lines appear, atrophy and distension of the SMAS (superficial muscular aponeurotic system) lead to the platysma cords becoming visible.


  ■ Bone resorption


  Bone resorption in the superior maxilla leads to a loss of supporting bone that accentuates perioral lines even further.


  In the very elderly, this perioral bone resorption leads to collapse of the mouth structure, which in turn causes unattractive protrusion of the chin.


  DERMATOPOROSIS


  This term was suggested in 2004 by J.H. Saurat to be analogous with osteoporosis. It defines the state of extreme cutaneous fragility seen with aging across the whole integumentary system.


  Dermatoporosis results from thinning of the dermis and epidermis and cutaneous atrophy that is clinically accompanied by gradual loss of skin viscosity and elasticity.


  From around the age of 60, this “chronic cutaneous insufficiency syndrome” translates clinically into cutaneous atrophy with age-related purpura, pseudoscarring, and problems with wound healing. These manifestations can be observed more readily on the upper and lower limbs, the hands, and the neckline.


  Primary dermatoporosis is a result of chronological skin aging and chronic sun exposure.


  Secondary iatrogenic dermatoporosis is induced by long-term treatment with topical or systemic corticosteroids.


  A number of clinical stages of dermatoporosis have been defined.


  Stage I signs should alert the clinician to the process, and these are the significant thinning of the skin with senile purpura and stellate pseudoscars.


  Stages II to IV are defined as stage I signs with additional lacerations and/or delayed wound healing that can progressively lead to the formation of dissecting haematomas. This latter stage constitutes a medical emergency and requires hospital admission. In terms of pathophysiology, dermatoporosis is related to a reduction in hyaluronic acid, in turn connected to a deficiency in cutaneous CD44 receptors that requires appropriate treatment.


  CONCLUSION


  A good understanding of facial skin aging allows for a thorough analysis of the patient's signs, both at rest and in motion, taking into account the different cutaneous and subcutaneous structures.


  Classifications to define skin aging, zone by zone, have been put forward. In the future, a clear classification that takes into account signs both at rest and in motion would certainly lead to an improved consensus in terms of the treatments to offer.


  Lasers and EBD lead to improved texture, reduced lines and wrinkles, better skin tone, and reductions in pigmented spots and telangiectasias.


  Non-surgical management of skin aging is an overall approach that makes use of additional cosmetic treatments, skin peels, dermal fillers, and toxins.


  Taking into account each patient's profile of skin aging and psychological outlook, a treatment plan will be offered that must preserve each individual face as far as possible and always have ethical concerns at the forefront. One should remember that the face cannot be treated without handling the neck, neckline, and hands, or addressing dermatoporosis affecting the whole integumentary system. As such, any treatment plan should be thorough and holistic.
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Figure 8 Lemperle scale — Periorbital wrinkles
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Figure 5 Plosis and inversion of the triangle with aging
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Figure2 Wrinkle imprints before and after treatment
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Figure 6 Accentuated nasolabial folds, lentigines, keratosis, sebaceous hyperplasia
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