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In vivo confocal microscopy



2mm Transverse H&E sections









Premature desquamation of the inner root sheath
=

Squamotization of follicular epithelium

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



Perifollicular (concentric lamellar) 
mucinous fibroplasia 



Normal ostium vs Compound follicle





Near absence of catagen/telogen in LPP 



Cytokeratin 15

Habashi-Daniel et al. Absence of catagen/telogen phase and 
loss of cytokeratin 15 expression in hair follicles in lichen 
planopilaris. JAAD 71:969-72, 2014.



Loss of Cytokeratin 15 in LPP











Subtle perifollicular (concentric lamellar) 
mucinous fibroplasia in FFA 





Frontal Fibrosing Alopecia
Minimal perifollicular scarring



Frontal Fibrosing Alopecia

■ Target smaller follicles of the skin
■ Frontal hairline
■ Eyebrows
■ Facial hair
■ Body hair



FFA—Eyebrow Involvement



Facial papules: FFA or rosacea?



Demodex
Cause of inflammation and pruritus



Facial papules in FFA

Lopez-Pestaña A et al. J Am Acad Dermatol 73:987.e1-6, 2015.



Facial papules in FFA



Facial papules in FFA



Facial papules in FFA



Facial papules in FFA

? Rosacea or 
FFA



Facial Papules: FFA or rosacea?



Facial papules in FFA

■ Confusing reports to on exact 
histopathology

■ Biopsy generally not needed unless 
FFA has not yet been diagnosed



Frontal Fibrosing Alopecia--Limbs



JAAD International, Volume 19, 10 - 11



Absence of yeast
clue

LPP/FFA



No  sebaceous = No yeast 



Chronic cutaneous (discoid) lupus 
erythematosus presenting as FFA



CCLE presenting like FFA



Lupus ≠ LPP/FFA



Fibrosing Alopecia in a Pattern Distribution
FAPD





Fibrosing alopecia in a pattern distribution 
(FAPD)

■FPHL
■LPP (diffuse)



Lichen Planopilaris (LPP)

■ Mini-Epidemic?  
◆ Hair loss clinicians observing increased 

incidence.
◆ Traditionally West Coast > East Coast



Lichen Planopilaris
Increasing Incidence

■ ?Nanoparticle?
◆ Sunscreen?
◆ Lichen planus—Metals, especially dental 

implicated
⧫ Gold, mercury—dental*
⧫ Nail LP associated with +metal patch test**

*Sasaki G et al. J Dermatol 23:890, 1996.
**Nishizawa A et al. J Eur Acad Dermatol Venerol 27:e231, 2013.





Debroy Kidambi A et al. Br J Dermatol 177:260-1, 2017.



EDX=Energy Dispersive X-ray Analysis



Sunscreen

■ Avobenzone, Homosalate, Octinoxate, 
Octisalate, Octocrylene, Oxybenzone

■ Sd Alcohol 40, C12-15 Alkyl Benzoate, 
Acrylates Octylacrylamide Copolymer, 
Caprylyl Glycol, Dimethyl Capramide, 
Aloe Barbadensis (Aloe Vera) Leaf Extract, 
Retinyl Palmitate, Tocopherol, Fragrance.

Present in 96% of the U.S. population



Sunscreen

Mirmirani, P., & Vanderweil, S. G. (2020). Frontal fibrosing alopecia with involvement of 
the central hair part: distribution of hair loss corresponding to areas of sunscreen 
application. Dermatology Online Journal, 26(11).



Fibrosing Alopecia in a Pattern Distribution

Hair root touch-up dye?



African people with FFA

Dlova NC et al. BRJ 169:939-41, 2013.



FFA Causation

Nine studies
1,248 FFA patients

1,459 controls.



FFA Causation (9 studies)

■ Sunscreen OR 3.02
◆ 4.61 (men)
◆ 2.74 (women)

■ Facial moisturizer
◆ 5.07 (men)
◆ 1.58 (women)

Kam O, Na S, Guo W, Tejeda CI, Kaufmann T. Frontal fibrosing alopecia
and personal care product use: a systematic review and meta-analysis. 
Arch Dermatol Res. 2023 Oct;315(8):2313-2331. 



No FFA association (9 studies)

■ Facial cleanser, toner, aftershave
■ Foundation
■ Shampoo, conditioner, mousse, gel, dye, 

straightening/rebonding, perming

Kam O, Na S, Guo W, Tejeda CI, Kaufmann T. Frontal fibrosing alopecia
and personal care product use: a systematic review and meta-analysis. 
Arch Dermatol Res. 2023 Oct;315(8):2313-2331. 



■ 6668 included patients
◆1585 FFA (European female)
◆5083 controls. 



FFA Genomic Associations

◆ Genome-wide significant associations at 
4 genomic loci
⧫ HLA-A*11:01, HLA-A*33:01, HLA-

B*07:02, and HLA-B*35:01. 
⧫ ERAP1 gene mutation at 5q15

Rayinda T, Dand N, McSweeney SM, Christou E, Ung CY, Stefanato CM, Fenton DA, Harries 
M, Palamaras I, Tidman A, Holmes S, Koutalopoulou A, Ardern-Jones M, Kaur M, Papanikou 
S, Chasapi V, Vañó-Galvan S, Saceda-Corralo D, Melián-Olivera A, Azcarraga-Llobet C, 
Lobato-Berezo A, Bustamante M, Sunyer J, Starace MVR, Piraccini BM, Wiss IP, Senna MM, 
Singh R, Hillmann K, Kanti-Schmidt V, Blume-Peytavi U, McGrath JA, Simpson MA, 
Tziotzios C. Epistasis of ERAP1 With 4 Major Histocompatibility Complex Class I Alleles in 
Frontal Fibrosing Alopecia: A Genome-Wide Association Study Meta-Analysis. JAMA 
Dermatol. 2025 Mar 1;161(3):310-314.



FFA Causation (Summary)

■ Sunscreen (men and women) and Facial 
moisturizer (men)

■ Genetic predisposition 
◆ (40% with association with 4 genomic loci)

⧫ HLA-A*11:01, HLA-A*33:01, HLA-B*07:02, and 
HLA-B*35:01. 

⧫ ERAP1 gene mutation at 5q15



Hypothesis: 
All caused by same chemical?

■ Lichen planopilaris
■ Frontal fibrosing alopecia
■ Fibrosing alopecia in a pattern distribution
■ Central centrifugal cicatricial alopecia
■ Lichen planus pigmentosus



Eddy H C Wang, Isha Monga, Brigitte N Sallee, James C Chen, Alexa R 
Abdelaziz, Rolando Perez-Lorenzo, Lindsey A Bordone, Angela M Christiano, 
Primary cicatricial alopecias are characterized by dysregulation of shared gene 
expression pathways, PNAS Nexus, Volume 1, Issue 3, July 2022, pgac111.

Shared dysregulated pathways in 
cholesterol biosynthesis and ...



Hypothesis

■ Does sun protection allow chronic 
inflammation to occur?

■ If so, then different sunscreen products 
could promote LPP and FFA, especially in 
genetically-susceptible people.



36 months after cessation



Thank you very much!
■ University of Miami

■ Antonella Tosti, Betty Nguyen and Kimberly Williams
■ California

■ Paradi Mirmirani and Vera Price
■ Belgium

■ Athanassios Kolivras
■ Israel

■ Anna Lyakhovitsky
■ Cicatricial Classification Working Group

■ Elise Olsen, Wilma Bergfeld, Dirk Elston, Lynne 
Goldberg, Eleanor Knopp, Mariya Miteva, John 
Seykora, Michelle Schneider, Len Sperling



curtis@ctapathology.com

Mahalo!
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