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Mechanical alopecia: alopecia due to physical trauma (traction, friction, pulling)

TRACTION ALOPECIA (TA) TRICHOTILLOMANIA (TTM)

BDL

“Alopecia Groenlandica”
- R. Trebtisch (Austrian Dermatologist, 1907)

From: National Geographic, October 1949, page 486. Public access.

Reference: Billero & Miteva (2018)
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Oyinlola & Vyas 2017. Indian J Dermatol Venereol Leprol
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“Pinch points”

Oyinlola & Vyas 2017. Indian J Dermatol Venereol Leprol
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Mechanical Alopecia: “Under”-studied?

TrichotillomaniaTraction Alopecia
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PFU

PFU

PFU

normal

normal

Pitch & Sperling 2023. J Am Acad Dermatol
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Sperling, Cowper, & Knopp 2012. “An Atlas of Hair Pathology with Clinical Correlations”

9

10



11/9/2025

6

BDL

Mechanical Alopecia: “Under”-studied?

TrichotillomaniaTraction Alopecia

1. Traumatic Alopecia in Trichotillomania: A Pathogenic Interpretation of Histologic 

Lesions in the Pilosebaceous Unit. Lachapelle JM, Pierard GE. 

Journal of Cutaneous Pathology. 1977;4(2):51-67. doi:10.1111/j.1600-

0560.1977.tb00890.x.

2. Trichotillomania: A Histopathologic Study in Sixty-Six Patients. Muller SA.

Journal of the American Academy of Dermatology. 1990;23(1):56-62. 

doi:10.1016/0190-9622(90)70186-I.

3. The Combined Utilization of Clinical and Histological Findings in the Diagnosis of 

Trichotillomania. Bergfeld W, Mulinari-Brenner F, McCarron K, Embi C. 

Journal of Cutaneous Pathology. 2002;29(4):207-14. doi:10.1034/j.1600-

0560.2002.290403.x.

1. Scarring Alopecia: Clinical and Pathologic Study of 54 African-American Women.

Borovicka JH, Thomas L, Prince C, Mehregan DR. 

International Journal of Dermatology. 2009;48(8):840-5. doi:10.1111/j.1365-

4632.2009.04129.x.

2. 'A Detective Look' at Hair Biopsies From African-American Patients. Miteva M, Tosti A. 

The British Journal of Dermatology. 2012;166(6):1289-94. doi:10.1111/j.1365-

2133.2012.10892.x.

3. The Histopathologic Diagnosis Of Traction Alopecia: An Evidence-Based Model. Pitch 

MA, Sperling LC. 

Journal of the American Academy of Dermatology. 2023;89(4):745-749. 

doi:10.1016/j.jaad.2023.05.094

Key references as of Nov 2025

BDL

Lachapelle & Pierard 1977. J Cutan Pathol

11

12



11/9/2025

7

BDL

Lachapelle & Pierard 1977. J Cutan Pathol
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Lachapelle & Pierard 1977. J Cutan Pathol
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“This histologic pattern of trichotillomania is incomplete, depending upon 

factors such as intensity of pulling and/or time of biopsy after plucking.”

Lachapelle & Pierard 1977. J Cutan Pathol
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Royer & Sperling 2006. J Cutan Pathol
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Sperling, Cowper, & Knopp 2012. “An Atlas of Hair Pathology with Clinical Correlations”

BDL

“The background in which trichotillomania 

develops is quite similar to the risk factors for 

child abuse. In children, trichotillomania often 

starts at times of psychosocial stress within the 

family unit such as a disturbed mother-child 

relationship, hospitalisations, periods of 

separation, or developmental problems. Recently, 

a strong relationship of family chaos during 

childhood and trichotillomania has also been 

reported, in which 86% of women with trichotillo-

mania reported a history of violence—for 

example, sexual assault or rape—concurrent with 

the onset of trichotillomania. Similar factors, such 

as violence between parents or siblings, disturbed 

parent-child interaction, recent death, or illness in 

the family have been well described as criteria for 

suspecting child abuse.”

Saraswat 2005. BMJ
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Mechanical alopecia: Current histologic clues
TrichotillomaniaTraction Alopecia

1. Trichomalacia

2. Pigmented hair casts

3. Peri- and Intrafollicular hemorrhage

4. “Hamburger sign”

5. Sebaceous lobule translocation to follicular canal

6. Variably increased catagen/telogen hairs

7. Collapse of the inner root sheath

1. Marked decrease in total number of follicles and 

terminal follicles with retention of vellus hairs

2. Sebaceous lobules without terminal hairs

3. Pauci-follicular units

4. No significant inflammation

5. Fibrous streamers

6. Variably increased catagen/telogen hairs

BDL

“Classic” Features  Later/Advanced Disease

• Today’s biopsies: Classic histologic features not always present

• Increasing patient awareness of ‘alopecia’ 

• Clinicians eager to exclude inflammatory/scarring disease 

• Are there other histopathologic clues to a mechanical (traction vs. 
trichotillomania) alopecia that can aid the dermatopathologist and increase 
diagnostic sensitivity for these conditions?

Patients presenting earlier

Prompt biopsy
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Through careful clinicopathologic correlation, several putative structural 
anomalies of the pilosebaceous unit were observed. These are 

hypothesized to reflect mechanistic tension on the pilosebaceous unit and 
may potentially aid in the diagnosis of a mechanical alopecia

[ ]
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• IRB-approved (Advarra Pro00082838)

• Systematic, qualitative, and quantitative study of pilosebaceous units from 
clinically and histopathologically-confirmed, horizontally-processed cases of:

• Traction alopecia (n = 16)

• Trichotillomania (n = 9)

• Controls (n = 15): Approximately age, gender, and ethnicity-matched cases without evidence 
of an inflammatory, scarring, or mechanical alopecia

• Three board-certified dermatopathologists blinded to demographic information 
separately reviewed all cases for presence/absence of specific histologic 
alterations and re-convened for final consensus

Methods
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SMDp-valueControlCases: TA + TTMVariable

------1525Total # of cases

- 0.1480.654640.2±15.5, 41, 17-7738.2±11.7, 37, 15-74Age (μ±σ, median, range)

- 0.0511

14 of 15 (93.3%)23 of 25, 92.0%Female (#, %)

1 of 15 (6.7%)2 of 25, 8.0%Male (#, %)

0.2060.7162

10 of 15 (66.7%)19 of 25 (76.0%)African-American (#, %)

5 of 15 (33.3%)6 of 25 (24.0%)Non-African American

Table 1. Summary of demographic data

Cases were nearly matched with controls for age, gender, and ethnicity

Results

BDL

Results
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Vectorially Warped Sebaceous Lobules

BDL

p<0.0001
p<0.05

Vectorially Warped Sebaceous Lobules

TA = traction alopecia

TTM = trichotillomania
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Inner Root Sheath Collapse (Upper Level)

BDL

p<0.0001

p<0.0001

Inner Root Sheath Collapse (Upper Level)

TA = traction alopecia

TTM = trichotillomania
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Lateral Impingement of the Follicular Canal

“Pinch point”

Oyinlola & Vyas 2017. Indian J Dermatol Venereol Leprol
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Lateral Impingement of the Follicular Canal

p<0.0001

p<0.05

TA = traction alopecia

TTM = trichotillomania
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Inner Root Sheath Collapse (Lower Level)
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p<0.0001

p<0.05

Inner Root Sheath Collapse (Lower Level)

TA = traction alopecia

TTM = trichotillomania
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Surface Lichenification

BDL

Surface Lichenification

***
p<0.0005

p<0.0001

TA = traction alopecia

TTM = trichotillomania
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Limitations
• Relatively small sample size

• Retrospective study

• Variation in site of biopsy on scalp

• All biopsies studied were processed horizontally

• Control specimens were not taken from same patient (although control included 
were from approximately age/gender matched individuals)

BDL
Summary

• A history of mechanical traction on the pilosebaceous unit may leave 
histopathologic clues detectable in horizontally-processed scalp biopsy 
specimens

• The mechanism of tension may lead to differing histologic alterations

• Novel additional clues to traction alopecia:

• Vectorially warped sebaceous lobules

• Collapse of the IRS specifically at higher levels

• Lateral impingement of the follicular canal

• Novel additional clues to trichotillomania:

• Surface lichenification

• Collapse of IRS specifically at lower levels

• No single histopathologic feature appears present in 100% of cases!
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Mechanical alopecia: Histologic clues *updated*
1. TrichotillomaniaTraction Alopecia

1. Trichomalacia

2. Pigmented hair casts

3. Peri- and Intrafollicular hemorrhage

4. “Hamburger sign”

5. Sebaceous lobule translocation to follicular canal

6. Variably increased catagen/telogen hairs

7. Collapse of the inner root sheath

8. Surface lichenification

1. Marked decrease in total number of follicles and 

terminal follicles with retention of vellus hairs

2. Pauci-follicular units

3. No significant inflammation

4. Fibrous streamers

5. Variably increased catagen/telogen hairs

6. Vectorially-warped sebaceous lobules

7. Collapse of the inner root sheath (upper isthmus)

8. Lateral follicular impingement
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