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New Bolton Center
• 950 large animal necropsies per year 
• 425 LA biopsies.

Philadelphia
• 22,000 outside biopsies
• 450 SA/Exotics necropsies







Clinical Departments

• Matthew J. Ryan Veterinary Hospital-
Philadelphia

• 28,000 patient visits/year

• Widener Hospital for Large Animals
• 10,000 patient visits/year + field service





�������� �	������	����� �	�	��	�	�



���������	�
���������	�
 �
	����
���
	����
��

������������������



�� ��
�
	�������
�����
�
	�������
���  ����
����
� ����
����
� ��������	���������	� �����	�
	�����	�
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Congenital 
Follicular 

Parakeratosis
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Outline- Day 1

• Basics of skin biology and cornification
• Teaching your clients to submit proper 

samples
• Practical dermatopathology

How to use pattern diagnosis correctly
• Interface disorders:  Concepts and 

Controversies



Day 2

• Journey into the hair follicle and follicular 
diseases

• What’s new in Equine Dermatopathology?
• Miscellaneous disorders
• Master class- “nuts and bolts” of daily 

dermpath in 1 ½ palates





Reasons for Vet Visit

1. Ear Infection 
2. Skin Allergy
3. Stomach upset 
4. Benign tumors
5. Bladder infection 
6. Skin infection
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Difficulties in Dermpath

• *Many* veterinary dermatologic 
diseases/syndromes to know

• Few have been thoroughly 
investigated

• Skin biopsies are tedious
• Histopath + clinical presentation 

often *key* to correct diagnosis 
• Pathologist must have good clinical 

background 
• Pathologist relies on clinician to 

select appropriate sample
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• Use the derm vocabulary
• Know the gross lesions associated with skin 

disorders

• Teaching dermpath to students
– Stress Function

– Consequences of Function Loss (Dysfunction)
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Species Differences
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Structure/function and dysfunction

• Barrier function 
• Disorders of cornification



Functions of Skin
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Protect from Environmental Insults
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Barrier Function

– Continuous desquamation
– Structural integrity
– Skin Immune System

• Keratinocytes
• Langerhans cells
• dermal dendritic cells + lymphocytes 
� constant immunosurveillance
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Epidermis converts 
proVitD3 into VitD3

Vit D3 hydroxylated
in Liver to 25, Vit D3

Converted to active form 
1,25 Vit D3

Produce Vitamin D



Vitamin D3 and the Skin

• Regulating 
epidermal 
differentiation

• Epidermal 
proliferation

• Topical Vit D 
synthetic analogs for 
treatment of psoriasis



Components of the Skin

• Epidermis
• Basement membrane zone
• Dermis
• Adnexal structures

– hair follicles,  apocrine glands (epitrichial),  
eccrine glands (atrichial), sebaceous glands, 
arrector pili muscles

• Subcutis (hypodermis)
– No subcutis in some areas (cheek, eyelid, 

anus, external ear)
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Functions of Keratinocytes

• Structural support
• Contribute to skin immune system
• Undergo differentiation and 

cornification� major barrier function 
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Keratinocyte Differentiation and 
Cornification

• Modified form of 
apoptosis

• Lose all cytoplasmic 
organelles

• Develop a thick 
cornified envelope
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Stratum Basale



� �	�!��
��

���
	�
��"��	

������!
���

(�
�!���!
�*


� �
���
$
��!

��	�
	.

�����
�
�"�

� #�)
�������

����
	����
�
���

Stratum Spinosum
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Stratum Granulosum
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Stratum Corneum
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Contact Hypersensitivity



Darwin Award
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Melanocytes
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Skin disorders due to abnormal 
melanization

• Post-inflammatory hyperpigmentation
• Color dilution alopecia/Black hair follicular 

dysplasia
• Vitiligo
• Melanoma
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Basement Membrane Zone
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Basement Membrane

• Hemidesmosomes of basal cells
– Inner and outer plaques

• Lamina lucida - clear zone seen on 
electron microscopy

• Lamina densa - contains primarily 
Type IV collagen 

• Sublamina densa - anchoring fibrils-
Type VII collagen



Basement Membrane Zone
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Ab to Collagen VII



Epidermolysis Bullosa 
Acquista
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Dermis: Superficial and Deep
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Hypovitaminosis C (Scurvy)



� ��)�����
���
&����&	��
����

$�		�
	
� ���"��
���!"�"�
��	
�
>"��
���	������
� ��
	!�	
�"������
� �
���	)
&
	�
&����
� ��"��
�
�����

Hair Follicles



Hair Follicle Structure
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Anagen Catagen Telogen

Hair Cycle
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Anagen Follicle



Telogen follicle



Stages of Hair Cycle
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Disorders affecting hair follicles

• Inflammation� Folliculitis ��� �
Furunculosis

• Hair follicle dysplasia
• Hair cycling Disorders
• Atrophy/Miniaturization
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Specialized Hair
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Sebaceous glands
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2 year old, FS, Standard Poodle
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Apocrine Glands
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Cutaneous Vasculature
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