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Part 1  

 

Microscopic anatomy  

of the skin 
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Cornified layer 

 Granular cell layer: The contents of the 
keratohyalin granules, which give this 
layer its granular appearance, combine 
with the intermediate filament keratin to 
form an intracellular scaffold to 
strengthen the cohesion of the 
keratinocytes. In addition, the lipid rich, 
intracellular lamellar bodies discharge 
their contents into the intercellular 
space, increasing the barrier function. 
Cornified layer: The polyhedral cells of 
this layer lack nuclei or organelles and 
lose the scaffold as they ascend and 
eventually slough.  

 

Granular cell layer 



The spinous layer 

 The spinous layer 
consists of polygonal 
keratinocytes with 
numerous spiny 
projections called 
desmosomes spanning 
their intercellular 
spaces, attaching them 
to neighboring 
keratinocytes.  



The basal layer 
• Consists of cuboidal or columnar keratinocytes 1-3 cells 

thick. The basal layer is the main proliferative 
compartment of the epidermis, producing keratinocytes 
that eventually replace the terminally differentiated cells 
that are continuously shed from the skin surface.  

• The epidermis completely renews itself every 12-14 
days.  

• The basal keratinocytes adhere to the basement 
membrane and dermis through hemidesmosomes.  
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Melanocytes 

• 1:5/1:10 

keratinocytes 

• S100 

• MelanA/MART1 

• Tirosinasi 

• Sox10 

• MITF 

• NKI.C3 

• HMB45 (act) 

• p16/p21 (sen)  
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Melanocytes  
Mart-1 Immunoperoxidase shows dendritic processes of melanocytes 
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Embriogenesis 

• Melanoblast (melanocyte precursor) dorsolateral and 

ventral migration starting at the VIII wk 

• Early melaninization at the X wk 

• In fetal skin: melanocytes within the dermis as well 

as within the epidermis (basally and suprabasally) 

• Disappearance of dermal active (dendritic) 

melanocytes (apoptosis? Migration toward the 

epidermis?) except in: 

– The head-neck district 

– The dorsal aspects of hands and feet 

– The presacral area 



Langerhans  cells 

• Single units, 

spinous l. 

• Antigen-

presenting 

• S100 

• CD1a 

• Langerin 

(CD207) 

• Also: CD4, 

CD68, 

CD163 





Merkel cells  

• CK AE1/AE3 

• CK 8/18 

• CK 19 

• CK20 

• Neurofilaments 

• Chromogranin A 

• Sinaptophisin 

• CD56 

• PGP9.5 

 



CK20 



Epidermis 

Dermis 

Subcutaneous tissue 



Dermis 

  

• The dermis is composed predominantly of connective tissue; collagen, 
elastic tissue, and ground substance. The major function of the dermis is 
to protect against trauma and envelop the body in a strong and flexible 
wrap.  

• Collagen comprises the majority of the dermis, especially type I collagen, 
which accounts for 80% of the total collagen in skin. This provides the 
tensile strength of the skin.  

• Ground substance (connective tissue mucin) is the amorphous material 
that fills spaces between the cellular and fibrillar components of the 
dermis. It is composed of proteoglycans.  

collagen 

fibroblast 



3% of the dry weight  

of the skin 







WHO, 2018 



Neurovascular Bundle 

perineurium 

Wavy nuclei of  

Schwann cells 

Nerve 

fibers are 

zig-zag to 

permit 

stretching 



Caveats 
• There are two vascular plexuses in the skin; one at 

the junction of papillary dermis and reticular dermis 

and another at the junction of reticular dermis and 

subcutaneous tissue. These plexuses are 

interconnected by few vertically traversing vessels 

• When a biopsy ends at the mid-reticular level, the 

residual dermis is at risk of necrosis due to reduced 

vascularity. This increases the chances of 

secondary infection and scarring. Hence, while 

performing biopsy, it is important to go 

subcutaneous tissue deep. 
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Subcutaneous fat 

 

 The subcutaneous fat is 
composed of lobules of 
adipocytes separated by 
fibrous septae containing 
nerves, blood vessels, and 
lymphatics. The fibrous 
septae connect the overlying 
dermis to the underlying 
fascia. The subcutis serves 
as a shock absorber, 
insulator, and energy store.  

lobule septum 





Cutaneous adnexa 







3. Nail dermoscopy 

• Free-edge dermoscopy 



3. Nail dermoscopy 
• Free-edge dermoscopy 

The location of the pigment (observed at the free edge) can predict the 

location of the causative pigmentary lesion  

Up : proximal matrix / Down : distal matrix 



Nail dermoscopy 

• Free-edge dermoscopy 
Free edge dermoscopy of a lentigo of the distal matrix 

Pigment is located in the ventral area of the nail plate 



Hair follicles 





BUL G E 



HAIR FOL L IC L E 











Stelae (streamers) 



Sweat/sebaceous glands 













Anatomical variations of the skin 

• The skin is remarkably diversified 

regionally, grossly and microscopically 

 

• These variations correlate with the 

different  functions of the skin 









Lichen simplex chronicus 
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The back 
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Sebaceous hyperplasia 





The axilla 





Nevus sebaceous 



Part 2  

 

The travel begins 



Optimal sample-fixative volume ratio: 1:10 



WHAT DOES THE PATHOLOGIST 

NEED TO KNOW? 

• Patient age, sex, and site of lesion 

• pertinent medical history 

– Pregnant? 

– Autoimmune disorder? 

– Diabetic? 

– Pertinent family history? 

– HIV infection? 

– Transplant patient? 

– Other? 



WHAT DOES THE PATHOLOGIST NEED TO 

KNOW? (CONT.) 

• Distribution of lesion/lesions 
– solitary or multiple 

– regional distribution, symmetric? 

• Description of lesion/lesions 

• Your opinion (“lesion” is not an opinion) 
– Neoplastic? 

– Inflammatory? 

– Pigmented lesion? 

– Other more specific opinions 



LyP PLEVA 



Differential diagnosis PL-LyP 
Pityriasis lichenoides 

• Young pts. 

• Duration:  months 
(prolonged smallpox) to 
years (chronic) 

• Large number, small 
size; no evolution into 
nodules 

• Parakeratosis/lichenoid/ 

 erythrocytes/V 
shape/apoptosis 

• Rare CD30+ cells (?)  

 

Lymphomatoid papulosis 
• Young/middle-aged  pts. 

• Duration: years (smallpox 
not in ddx) with a 
fluctuating behaviour                                   

• Small number, large size, 
also nodular 

 

• PLEVA criteria possible 
but not definitional 

 

• CD30+ definitional 



Your clinical opinion should guide  

the type of biopsy 

• Biopsy types: 

– excision 

– shave biopsy/curetting 

– incisional biopsy 

– Punch biopsy  

• Don’t do the biopsy if you have no 
working diagnosis 

– Follow-up 





EXCISIONAL BIOPSY:  

• Used to completely remove a lesion so 

that margins can be evaluated 

• Recommended for: ALL TUMORS 



SHAVE BIOPSY/CURETTING: 

• Useful for lesions resting upon the epidermis : 

seborrheic keratosis, benign nevi, verruca 

 

• Used also for actinic keratosis and squamous cell 

carcinoma, but sometimes the biopsy may be too 

superficial to adequately assess invasion 

 

• Not recommended for:  melanoma 







INCISIONAL BIOPSY 

• Larger scalpel biopsy to include substantial 

subcutaneous tissue 

• Useful for evaluation of panniculitis 





PUNCH BIOPSY: 

• Useful for MOST inflammatory dermatoses  (includes 
the superficial and deep plexuses and superficial 
subcutaneous tissue) 

• Useful for deeper benign dermal lesions or tumors not 
adequately evaluated with a shave biopsy 

• Useful for recurrent tumors and metastatic lesions 

• Often insufficient for subcutaneous lesions 

 







Pigmented actinic keratosis 

Seborrheic keratosis 



Histopathological diagnoses  

on a punch biopsy sample 

• Non melanocytic lesion/neoplasm (subcorneal 

hemorrhage, seborrheic keratosis, BCC…) 

• Melanoma  

• Melanocytic nevus 

– CAVE: The final differential diagnosis between ‘nevus’ 

and ‘melanoma’ MUST be deferred to the examination 

of the excision biopsy specimen 





Punch Biopsy: 

Where and when? 



Where 

• Classical, well-formed, non-modified (by scratching or any 

topical application) lesion 

 

• When the patient has polymorphic lesions, never hesitate 

to take more than one biopsy 

 

• Biopsy of an early lesion is preferred in: 

–  Henoch Schönlein purpura  

– Dermatitis herpetiformis 

– Panniculitis 











Special situations 

 

• Scalp biopsy 

 

 

 

• Biopsy for bullous disease 

 



Scalp biopsy 
• Consider the vasculature of the scalp. The sould be 

performed about 20 min after the xylocaine-

adrenaline anesthetic injection 

 

• Consider the depth of hair papillae. The biopsy must 

go deep into the subcutis 

 

• Consider the trichoglyphics. A skin ellipse should be 

performed in a direction parallel to the direction of 

emergence of hairs from the scalp 

 













HistoLine 



Biopsy for bullous disease 

• Remove a fresh intact bulla 

• Avoid friction areas (elbows, knees) 

• Avoid lower extremities 

• Handle with a forceps or with a needle along the 

deep aspect of the sample 

• Place in 10% neutral buffered formalin 

 

• Take a ≥4 mm biopsy sample of perilesional skin 

≤1 mm from the bulla for DIF (Michel’s medium) 



Part 3  

 

The travel is now back 











Leismaniasis 



Dott. Carlo Cota 









(Normolipemic) planar xanthoma 





Conclusion 

• A safe journey starts from the clinical and 

ends to the clinical 

• EVERY cutaneous lesion excised/biopsied 

must be phtographed; the pics must be 

then e+re-evaluated after receivig the 

histopathological report 

• CLINICAL and HISTOLOGY must be 

reciprocally consistent 
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