The journey of a skin biopsy:
from the patient to the lab and
back

Gerardo Ferrara, MD
Anatomic Pathology Unit i Macerata Hospital

Catherine M. Stefanato, MD, FRCPath

Dept. of Dermatopathology 1 St Johnodos | nst
Dermatology - London



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

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



Schematic of Hemidesmosome and Desmosomes in
the Epidermis
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Desmosomes

IgA-P
men Desmogleins 3-1
S Desmocollin
—= Keratin filaments

PnP

Desmoplakin
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The dermal-epidermal
basement membrane

Intermediate filaments: keratins 4. 15

Hemidesmosome: 200 kD protein,
BP180, ab654 integrin, BP230, HD 1

Plasma
Membrane

Lamina Lucida:
lamimin-1, mdogen

Anchoring filaments: laminin-5, laminin-6,
LAD-1. uncein, LH39 antigen

Lamina Densa:

HSPG, type IV
collagen

DysEB-EBA

Anchoring fibrils: type VII collagen

Anchorning plaques: type IV collagen



http://telemedicine.org/blister.htm
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The common ichthyoses are:

Autosomal recessive congenital ichthyosis

o A . |
1515 ABCATZ

o Lamellar ichthyosis TGAMT (transglutaminase 1 is an enzyme) and others

» Congenital ichthyosiform erythroderma ALOXEZ and others

Keratinopathic ichthyoses
This group has keratin mutations. The main types of keratinopathic ichthyoses are:

Epidermalytic ichthyosis* KRT1, KRTT1C
Superficial epidermolytic ichthyosis¥ KRT2
lchthyosis Curth-Mackling KRTT

Congenital reticular ichthyosiform erythroderma

* Previously called epidermolytic hyperkeratosis or bullous ichthyosiform enythroderma
¥ Previously called ichthyosis bullosa Siemens
8 Previously called ichthyaosis hystrix




EB subtypes

Targeted gene product(s)

Plakophilin deficiency

Lethal acantholytic EBS

EBS superficalis

Localized EBS

EBS, Dowling-Meara

EBS, generalized other

EBS, autosomal recessive
EBS with mottled hyperpigmentation
EBS with muscular dystrophy
EBS, Cgna

EBS, migratory ciranate

EBS with pyloric atresia

plakophilin-1
desmoplakin
unknown
keratins 5 & 14
keratins 5 & 14
keratins 5 & 14
keratin 14
keratin 5
plectin

plectin

keratin 5

a6f4 integrin, plectin




Melanocytes

Melanosoma Keratinocytes
Melanocyte

Stratum corneum

Stratum granulosum

Stratum spinosum

Stratum basale

S100
MelanA/MART1
Tirosinasi
Sox10

MITF

NKI.C3

HMBA45 (act)
Pl6/p21 (sen)



Melanocytes




Melanocytes

Mart -1 Immunoperoxidase shows dendritic processes of melanocytes










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:

I The head-neck district

I The dorsal aspects of hands and feet

I The presacral area



Langerhans cells

Single units,
spinous |.
Antigen-
presenting

S100
CDla

Langerin
(CD207)
Also: CD4,

CDG68,
CD163




Sensory Perception
in Dermis

Merkel cells: deep layers of epidermis
- superficial touch

Free Nerve Endings: superficial dermis
- pain and temperature

Meissner’s Corpuscles: superficial dermis
- light touch

Pacinian Corpuscles: deep dermis
- pressure and vibrations




Merkel cells

Keratinocytes

Merkel cell

Tactile meniscus
(meniscus tactus)

Axon

CK AE1/AE3

CK 8/18

CK 19

CK20
Neurofilaments
Chromogranin A
Sinaptophisin
CD56

PGP9.5
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collageen
fibroblast

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
which . This provides the
tensile strength of the skin.

IS the amorphous material
that fills spaces between the cellular and fibrillar components of the
dermis. It is composed of



Oxytalan fibers—___

Elaunin fibers

Elastic fibers

3% of the dry weight

of the skin
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Aging skin

Smoother skin Deep wrinkle

Hyaluronan
and water

Epidermis
Fibroblast

Capillary
vessel

YOUNGER SKIN OLDER SKIN



WHO, 2018

Melanocytic tumours

Melanocytic tumours in intermittently
sun-exposed skin

Melanocytic tumours in chronically sun-exposed skin
Spitz tumours
Melanocytic tumours in acral skin
Genital and mucosal melanocytic tumours
Melanocytic tumours arising in blue naevus
Melanocytic tumours arising in congenital naevi
Ocular melanocytic tumours
Nodular, naevoid, and metastatic melanomas
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Neurovascular Bundle

perineuriurs

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
iInterconnected 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.



- Fpidermis

Papillary dermis
Superficial vascular plexus

i Reticular dermis

-Deep vascular plexus

—Subcutaneous tissue
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Subcutaneous fat

The subcutaneous fat is
composed of lobules of
adipocytes separated by
fiborous 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.




Panniculitis: pathogenesis

Vascular supply is rich but SLOW FLOWING

trauma/cold

stasis/edema

enzZymes

Fat Is vulnerable { antibodies

Infective triggers



Cutaneous adnexa



hyponychium
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3. Nail dermoscopy

A Free-edge dermoscopy




3. Nail dermoscopy
Free-edge dermoscopy

: : Dermosco i i Dermoscopy
nail plate (cross section) free edge Py nail plate (cross section) free edge

nail matrix free edge of the nail free edge of the nail

nail matrix

. . nail plate (surface
proximal | distal plate ( ) nail plate (surface)

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
o Free edge dermoscop’lenhgo of the distal matrix ‘
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Sweat/sebaceous glands
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Immunohistochemical profile of cutaneous glands

CK5/6 ER, PR (eccr)
CK7 AR (apoc)

EMA GCDFP15

CEA { Her2/neu

CD23 '|| = ,’ (Mammaglobin-)
(5100) | AR ) Y

calretinin "'
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Anatomical variations of the skin

The skin is remarkably diversified
regionally, grossly and microscopically

These variations correlate with the
different functions of the skin



Table 1-2. REGIONAL DIFFERENCES IN HUMAN SKIN AND RELATED DIAGNOSTIC PITFALLS
i T T B ARSI

SITE OR TYPE OF SKIN EPIDERMAL AND ADNEXAL PATTERN POTENTIAL ERROR
Rl TS LT ST A S R NS BN AR SN RN S TN

Acral skin Thick, compacted stratum comeun; thick stratum granulosum; elongated Lichen simplex chronicus
rete

Paramucosa and mucosa Diminished, compacted, or absent stratum comeum; diminished or absent Ichthyosis, psoriasis, pale cell
stratum granulosum; pale, glycogenated cytoplasm acanthoma

Eyelid Thin epidermis; basaloid buds and small, rudimentary hairs Atrophy, basal cell carcinoma

Nose Numerous, well-developed sebaceous glands Sebaceous hyperplasia

Axilla Admixed pilosebaceous units and apoctine glands Nevus sehaceus
W
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Lichen simplex chronicus




The eyelid






