
Anatomy of Skin
and Wound Healing
Suparerk Laohapitakworn, Ph.D., M.D.
Burn unit & Wound clinic
Ramathibodi Hospital
s_laohapitakworn@hotmail.com

Anatomy of Skin and Wound Healing : Suparerk Laohapitakworn,Ph.D.,M.D. Slide 1/65



Anatomy of skin
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Anatomy and physiology

• Surface area of 1.2-2.2 m2

• Thickness of 0.5-4 mm
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Anatomy and physiology

• Function 

• Insulation

• Temperature regulation

• Sensation

• Immune function

• Synthesis of vitamin D
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Keratinocytes
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Keratinocytes

Stem cells of epidermis
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Keratinocytes
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Keratinocytes
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Keratinocytes
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Cycle : 28 days

Keratinocytes
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Epidermis

• Keratinocytes
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Epidermis

• Keratinocytes

• Melanocytes : melanin production
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Epidermis

• Keratinocytes

• Melanocytes : melanin production

• Langerhans cells : immune cells        
(like macrophages)

Anatomy of Skin and Wound Healing : Suparerk Laohapitakworn,Ph.D.,M.D. Slide 14/65



Epidermis

• Keratinocytes

• Melanocytes : melanin production

• Langerhans cells : immune cells        
(like macrophages)

• Merkel cells : mechanoreceptors for 
palms, soles, nailbeds, oral-genital areas

• Sensitive nerves
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Abrasion wound
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First degree burn : sunburn
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Dermis

• Main components (from fibroblasts)

• Collagens

• Glycosaminoglycans

• Elastins

• Mechanical features of the skin
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Split-thickness skin grafting Full-thickness skin grafting
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Split-thickness skin grafting Full-thickness skin grafting

• Less secondary contraction

• Excellent skin quality and stability

• Hair regrowth and skin appendage 
function
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Dermis

• Papillary dermis

• Fine collagenous fibers

• Undulating interface : mechanical stability 

• Blood vessels : rich papillary plexus and 
nerve fibers

• Reticular dermis

• Thicker collagenous fibers 

• Blood vessels : reticular plexus 

Anatomy of Skin and Wound Healing : Suparerk Laohapitakworn,Ph.D.,M.D. Slide 21/65



2nd degree burn
• Superficial (papillary dermis)
• Deep (reticular dermis)

3rd degree burn
(full-thickness loss of dermis)
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Pressure ulcer grade 2
(partial-thickness loss of dermis)

Pressure ulcer grade 3
(full-thickness loss of dermis)
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Adnexal structures

• Hair follicles

• Sebaceous glands

• Sweat glands
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Hair follicles

• Infundibulum 

• Isthmus 

• Suprabulbar

• Bulb
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Hair follicles

• Infundibulum 

• Isthmus : bulge (multipotent stem cells)

• Hair follicles

• Sebaceous glands

• Epidermis

• Suprabulbar

• Bulb

Anatomy of Skin and Wound Healing : Suparerk Laohapitakworn,Ph.D.,M.D. Slide 26/65



Anatomy of Skin and Wound Healing : Suparerk Laohapitakworn,Ph.D.,M.D. Slide 27/65



Anatomy of Skin and Wound Healing : Suparerk Laohapitakworn,Ph.D.,M.D. Slide 28/65



Anatomy of Skin and Wound Healing : Suparerk Laohapitakworn,Ph.D.,M.D. Slide 29/65



Anatomy of Skin and Wound Healing : Suparerk Laohapitakworn,Ph.D.,M.D. Slide 30/65



Anatomy of Skin and Wound Healing : Suparerk Laohapitakworn,Ph.D.,M.D. Slide 31/65



Epidermis

• Keratinocytes

• Melanocytes

• Langerhans cells 

• Merkel cells 

• Sensitive nerves

Dermis

• Fibroblasts

• Collagens

• Glycosaminoglycans

• Elastins

• Adnexal structures

• Hair follicles

• Sebaceous glands

• Sweat glands
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Wound healing
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Wound healing process

• Hemostasis and inflammation

• Proliferation

• Remodeling
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Hemostasis and inflammation 
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Hemostasis and inflammation 
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Hemostasis and inflammation 
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Hemostasis and inflammation 
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Hemostasis and inflammation 
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Hemostasis and inflammation 
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Hemostasis and inflammation 

• Fibrin glue : fibrinogen and thrombin

• Trannexamic acid : antifibrinolytic

• Aspirin/Clopidogrel : antiplatelet

• Warfarin : inhibit clotting factors

• Calcium alginate : sodium alginate and calcium ion
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Hemostasis and inflammation 
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Hemostasis and inflammation 
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Hemostasis and inflammation 
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Hemostasis and inflammation 
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Hemostasis and inflammation 
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Hemostasis and inflammation 
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Hemostasis and inflammation 
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Proliferation

• Granulation and vascularization

• Wound closure 
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Proliferation

• Granulation and vascularization

• Fibroblasts

• Macrophages

• Blood vessels
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Proliferation

• Granulation and vascularization

• Fibroblasts : extracellular matrix

• Macrophages : growth factors

• Blood vessels 
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Proliferation
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Proliferation
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Proliferation
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Proliferation

• Wound closure 

• Wound contraction

• Epithelialization
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Proliferation

• Wound closure 

• Wound contraction : myofibroblasts

• Epithelialization
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Proliferation

• Wound closure 

• Wound contraction : myofibroblasts

• Epithelialization
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Proliferation

• Wound closure 

• Wound contraction : myofibroblasts

• Epithelialization
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Proliferation

• Wound closure 

• Wound contraction : myofibroblasts

• Epithelialization
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Remodeling

• Increased tensile strength 

• Replace  type III collagen with type I collagen

• Collagen cross-linking by lysyl oxidase

• Maximum tensile strength approximately 80%
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Wound healing process

• Hemostasis and inflammation

• Proliferation

• Granulation and vascularization

• Wound closure

• Remodeling
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Wound healing process

• Hemostasis and inflammation

• Proliferation

• Granulation and vascularization

• Wound closure

• Remodeling
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Wound healing process

• Hemostasis and inflammation

• Proliferation

• Granulation and vascularization

• Wound closure

• Remodeling
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Wound healing process

• Hemostasis and inflammation

• Proliferation

• Granulation and vascularization

• Wound closure

• Remodeling
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Thank you
Anatomy of Skin and Wound Healing : Suparerk Laohapitakworn,Ph.D.,M.D. Slide 65/65




