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◼ Size

◼Growth cycle 

◆ (Anagen/catagen/telogen)

◼Density



Normal Follicular Size

◼ 4:1 Terminal:Vellus

◆Terminal  

⧫Bulbs in subcutis

⧫Thicker than 0.06mm

◆Vellus or Miniaturized

⧫½ diameter of terminal (0.03mm)

⧫ Inner root sheath as thick as hair shaft

⧫Not pigmented



Normal



Anatomic site variation in size

Otberg N et al. Variations of Hair Follicle Size and Distribution in 

Different Body Sites. J Invest Dermatol  122:14-19, 2004.



Pathologic Miniaturization

Zhou, C., Li, X., Wang, C. et al. Alopecia Areata: an Update on Etiopathogenesis, 
Diagnosis, and Management. Clinic Rev Allerg Immunol61, 403–423 (2021). 
https://doi.org/10.1007/s12016-021-08883-0



Miniaturization

?Pathologic?



Miniaturization

Two primary diagnoses

◼ Female/male pattern hair loss

◆  Androgenetic

◆  Senescence

◼ Alopecia areata



Alopecia areata?



Alopecia Areata-like Pattern

◼ Psoriasis

◼ Lupus erythematosus

◼ Syphilis

◼ Permanent chemotherapy induced alopecia (pCIA)

◼ Systemic amyloidosis

◼ Linear morphea (en coup de sabre)



http://www.dermweb.com/hairnailsmucousmembranes/sideviewbaldmanpage.htm



Cell cycle phases



Anagen phase = Hair length

Cytokeratin 15



More catagen = Shorter hair

Cytokeratin 15



Meaning of catagen/telogen 

◼ Shorter growth cycle

◼ Stuck in catagen/telogen



Evolution toward human hairlessness 

◼ Decreased hair cover

◼ Increased eccrine sweat gland density

◼ Increase subcutaneous fat thickness

Kamberov YT et al. Comparative evidence for the 
independent evolution of hair and sweat gland traits in 
primates. J Hum Evol 125:99-105, 2018.



Hair density 

Kamberov YT et al. Comparative evidence for the independent evolution of hair and 
sweat gland traits in primates. J Hum Evol 125:99-105, 2018.

https://www.gilberq.com/index.php?main_page=product_info&products_id=738818



Hair density 

Kamberov YT et al. Comparative evidence for the independent evolution of hair and 
sweat gland traits in primates. J Hum Evol 125:99-105, 2018.

https://www.gilberq.com/index.php?main_page=product_info&products_id=738818



Why evolve to less hair cover?

◼ Temperature Regulation

◆  Changing behavior

⧫Hunting in the day—safer

◆  Fire—temperature control better

◆  Clothing



Brown JG. Ticks, Hair loss, and non-clinging babies: a novel tick-based 

hypothesis for the evolutionary divergence of humans and chimpanzees. 

Life 11(5):, 135, 2021.

https://www.gilberq.com/index.php?main_page=product_info&products_id=738818



Human Hairless Gene



2.5x higher density of eccrine 

glands on forehead



Follicular density varies with 

anatomic site

Otberg N et al. Variations of Hair Follicle Size and Distribution in 

DifferentBody Sites. J Invest Dermatol  122:14-19, 2004.



Hairlessness = Better cooling 

◼ Decreased hair cover—better evaporation

◼ Increased eccrine sweat gland density

◆10x higher than chimpanzee and macaque

◆2.5x higher density on forehead

Kamberov YT et al. Comparative evidence for the 
independent evolution of hair and sweat gland traits in 
primates. J Hum Evol 125:99-105, 2018.



HR Mutation

◼ Size of hair

◼ Anagen/catagen—length

◼ Density

Cantu JM et al. 17(3):209-12, 1980



http://www.dermweb.com/hairnailsmucousmembranes/sideviewbaldmanpage.htm



Unintended consequence of evolution?







Conclusion      

   
◼ What we see in the microscope:  

◆ Size--Miniaturization for hairlessness

◆ Density—increase for perspiration (eccrine)

◆ Cell cycle--Short anagen for short hairs

◼ Evolution:  Temperature control, infestation 

control, and behavioral change

◼ Hypothesis:  Some hair loss diseases are 

unintended consequences of evolution



LPP (FFA) 

is not unlike 

Lichen Planus

https://dermnetnz.org/topics/lichen-planus-pathology

≈





Fibrosing (scarring) Alopecia in a Pattern Distribution

FAPD





Hair Root Touch-up Dye



Fibrosing alopecia in a pattern 

distribution (FAPD) 

◼ Older women with FPHL/senescence and 

diffuse LPP



Fibrosing alopecia in a pattern 

distribution (FAPD) 

◼ Older women with FPHL/senescence and 

diffuse LPP





Lupus

LPP



Four cases



Patient with only FFA symptoms



Patient with only FFA symptoms



Patient with only FFA symptoms



Patient with only FFA symptoms



Patient with only FFA symptoms



Fibromyxoid scarring

Colloidal iron



CD123 “Clusters”



Vitiligo and FFA

De Souza B, Burns L, Senna MM. Frontal fibrosing 
alopecia preceding the development of vitiligo: A case 
report. JAAD Case Rep 6(2):154-55, 2020.
 



Mort RL et al. The melanocyte lineage in development

and disease. Development 143:627-32, 2015.



Pigment incontinence in FFA



Lichen Planus Pigmentosus/FFA

◼ Mostly skin type >IV

Verzi AE et al. Association of 

frontal fibrosing alopecia with 

facial papules and lichen planus 

pigmentosus in a Caucasian 

woman. Skin Appendage Disord 

6:379-83, 2020.

 





Prominent veins

◼ Forehead has most follicles on body

◆292 versus 29 follicles/cm2 on the back

◼ Loss of follicles=Major architectural change

Otberg N et al. Variations of hair follicle size and distribution 

in different body sites. J Invest Dermatol  122:14-19, 2004.



Salido-Vallejo R, Garnacho-Saucedo G, Moreno-
Gimenez JC, Camacho-Martinez FM. Beard 
involvement in a man with frontal fibrosing 
alopecia. Indian J Dermatol Venereol Leprol. 2014 
Nov-Dec;80(6):542-4. doi: 10.4103/0378-
6323.144183. PMID: 25382516.





FFA Limbs



FFA Limbs



FFA Limbs



FFA Limbs



Summary of FFA Lesions 

◼ FAPD—Likely same chemical cause in hair 

product (touch up dye)

◼ Lupus may present alone as FFA or in 

conjunction with LPP-like FFA

◼ Pigmentary alteration—multiple causes

◼ Beard FFA follows limb loss

◼ Limb/body biopsies are challenging



Colloidal Iron finds subtle scarring



Colloidal Iron finds subtle scarring in FFA



FFA always has a low follicular 

count/density







Alopecic lupus vs LPP



Alopecic lupus vs LPP



Hyperkeratosis (not parakeratosis) is a 

clue to seborrheic dermatitis on the scalp









Folliculitis decalvans vs LPP



Folliculitis decalvans vs LPP

Folliculitis decalvans

 Men under age 40

Lichen Planopilaris

 Women over age 40



Folliculitis decalvans vs LPP





Tufted compound follicles





Absence of catagen/telogen with 

lymphocytes is a clue to 

LPP/CCCA



Melanin/Pigment casts are 

mostly associated with dark hair



Colloidal iron for perifollicular fibrosis



Allows for correlation of special 

stains to H&E (identical sections)



Normal scalp has a lot of mucin



For practical purposes

CCCA = LPP



For practical purposes

CCCA = LPP



CCCA is not related to folliculitis devalvans

◼ CCCA--women of African descent over age 

40

◼ Folliculitis decalvans--men under age 40



Solar elastosis—clue to female pattern 

hair loss (androgenetic alopecia)



Demodex   Cause of inflammation and pruritus



Lack of yeast (seborrheic dermatitis) with 

lymphocytes present is a clue to 

LPP/CCCA/FFA and to Folliculitis decalvans





In vivo confocal microscopy



2mm transverse H&E sections









LSC clue to trichotillomania



LSC clue to trichotillomania



FPHL versus alopecia areata









CD3 subacute alopecia areata

Kolivras A and Thompson CT. Distinguishing 

diffuse alopecia areata from pattern hair loss 

using CD3+ T-cells. JAAD. 74:937-44, 2016.





Allows for correlation of special 

stains to H&E (identical sections)



A few more pearls on alopecia: 
◼ Most important clinical information: Patch vs diffuse

◼ Be careful with biopsies from the hairline (where large 

meets small)

◼ Telogen effluvium is ~15% catagen/telogen and generally 

a +hair pull test or complaint of significant shedding



Merci beaucoup!
◼ Miami and Bologna--Antonella Tosti and Colombina 

Vincenzi and Betty Nguyen

◼ Brussels--Athanassios Kolivras

◼ Oregon--Janet Roberts and Nisha Desai

◼ Contact: curtisinportland@gmail.com
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