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HOW TO APPROACH ALOPECIA 
AN OVERVIEW 
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Hamburg 
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-  Mural and interface 
follikulitis without infectious 

agents 
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Focal/multifocal 
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+ 

- 
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Breed associated 

Hair follicle dys-/ a-trophy 
•  Dermatomyositis 
•  Vasculitis 
•  Post-injection alopecia (rabies vaccine) 
•   Adult-onset generalised ischemic 

dermatopathy 
•   (rabies vaccine-induced or idiopathic)  
•  Traction alopecia 

Infections 
•  Staphylococci 
•  Demodex  
•  Dermatophytes 
•  Malassezia 
•  Leishmania 

Mural and interface follikulitis without 
infectious bulbitis 
•   Sebaceous adenitis  
•   Alopecia areata (pelade) 
•   Pseudopelade 
•   Eosinophilic mucinotic mural folliculitis 
•   Granulomatous degenerative mural folliculitis  
•   Bystander: Lupus, epitheliotopeic lymphoma 

Endocrinopathies 
•  Hypothyroidism 
•  Hyperadrenocorticism 
•  Hyperestrogenism 
•  Pituitary dwarfism 

Postnatal 
Follicular dysplasias 

Miscellaneous 
• Pattern alopecia 

•  Pinnal type,  
•  Ventral  type 

 

Congenital? Alopecic breeds 
•  Chinese crested dog 
•  Mexican hairless dog 
•  Peruvian hairless dog 
X-linked ectodermal dysplasia 
Congenital hypotrichosis/alopecia 

Acquired 

Hypersensitivities  
•  Atopic dermatitis 
•  Food hypersensitivity 
•  Flea bite hypersensitivity 
•  Parasites (e.g. Sarcoptes) 
Psychogan 

•  Color dilution alopecia 
•  Black hair follicular dysplasia 
•  Rottweiler follicular lipidosis 

Hair cycle disorders 
•  Recurrent flank alopecia 
•    Alopecia-X 
•    « non Pom » Alopecia X 
•  Telogen Efflivium 
•  Post clipping alopecia 

Yes No 

Self-
inflicted ? Yes No 

Coat Color 
linked? 

Focal/multifocal 
alopecia 

inflammatory 

Symmetric/diffuse 
alopecia 

Non inflammators 

Cytology, skin scrapings, 
trichoscopy, skin biopsy 

CBC, chemestry profile, urology, diagnostic 
imaging, endocrine evaluation and/or skin 

biopsy 

•  Breed associated alopecia 
•  Irish Water spaniel 
•  Portuguese Water Dog 
•  Chesapeake Bay retriever 
•  Curly coated retriever 

 

Yes 

No 
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 CONFIDENTIAL 4 

Infections 
•  
Staphylococci 
•  Malassezia 
•  Demodex  

Wood lamp, Fungal 
culture 

•  Telogen defluxion 
•  Paraneoplastic alopecia associated with a pancreatic 
carcinoma 
•  Exfoliative dermatitis associated with a thymoma 
•  Hypothyroidism 
•  Hyperadrenocorticism 
•  Alopecia and dermatopathy associated with pelvic 
trauma 

Congenital? 

Alopecia 
breeds 
•  Sphinx cats 
Hypotrichosis 

Acquired 

Hypersensitivities  
•   Atopic dermatitis 
•   Food hypersensitivity 
•   Flea bite hypersensitivity 
Parasites (Otodectes, Notoedres, 

Cheyletiella, demodex, 
Trombicula, lice) 

Self-trauma secondary to 
discomfort 

•   Anal sac disorders 
•   Cystitis 
•   Gastrointestinal disease 
Behavioral (psychogenic alopecia)    
•  Compulsive,  anxiety 
•  Hyperthyroidism 
Neurologic 
•   Hyperesthesia  

Yes No 

Self-inflicted? 

Yes No 

Negative 

FELINE ALOPECIA 

positive 

Dermatophytosis 
(ringworm) 

 Cytology, skin scrapings, 
trichoscopy,  acetate tape 

preparation 

positive Negativ
e 

Skin Biopsy 
Diagnostic imaging 
CBC and chemestry 

profile Endocrine 
evaluation 

Unsure 

Trichoscopy (broken hair 
tips) 

E-collar (hair regrowth) 

How to approach alopecia 

Follow the alogorithm 
Age 

Breed 
Sex 

Progression  
Distribution of clinical signs 

Signs of other illnesses 
 

Congenital? 
Hairfollicle A/

dyspalsia 

Acquired? 

Yes 

Self-
inflicted ? Yes No 

CANINE ALOPECIA  

Inflammatory ? Non inflammatory ? 
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inflammatory Non -inflammatory 

Classification of alopecia 

L. Mecklenburg 

Non-inflammatory 

§  symmetrical 
§  bilateral 
§  evenly distributed 
 
§  rump 
§  not head and legs 
 
§  no signs of inflammation 
§  if infl. than secondary  

inflammatory 

§  asymmetrical 

§  multifocal 

§  moth eaten  

§  rump  

§  head and legs 

 

§  signs of inflammation 

there are few exeptions 

Non- inflammatory 

§  congenital dysplasia 
§  Postnatal dysplasia 
§  Hairshaft anomalia 
§  hair cycle disorders 
§  hair follicle dystrophy 
§  Traumatic alopecia 

 
 

inflammatory 

§  intraluminal folliculitis 
§  mural/ interface folliculitis 
§  alopecia areata (micr.) 
§  sebaceous adenitis (micr.) 

Exceptions 
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Congenitale A/Dysplasie 
§  X linked hairfollicle aplasia 
§  Hairless breeds 

Postnatale Dysplasien 
§  Color Mutant Alopecia, Black Hair Follicular Dysplasa, 
   Follicular Lipidosis 
§  Bread specific:  Cesapeake Bay Retriever;  
                          Curly Coated Retriever;  
                          Irish Water Spaniel; Portugies Water S. 

 

Non- inflammatory 

Moura E, Cirio 
SM 
Vet Dermatol. 
 2004 

 
Congenital Alopecia = X linked hairfollicle aplasia 
 

Chinese Crested 
hairless, semicoated, coated  

 

powderpuffs crest 

Congenital Alopecia= congenital dysplasia  
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§  Hairless cats: Sphynx 

§  Hair follicle dysplasia with hair shafts!  

Congenital Alopecia= congenital dysplasia  

Postnatale Dysplasien 
Color Mutant Alopecia, Black Hair Follicular Dysplasia 

Non inflammatory 

Congenitale A/Dysplasie 
Postnatale Dysplasien 

Hairshaft anomalia 

Hair cycle disorders 

Hair follicle dystophy 
§  Ischemic/vasculopathy 
§  Dermatomyositis 
§  End-stage alopecia 

Traumatic alopecia 
§  pruritus , psychic 

 

 

inflammatory 

§  intraluminal folliculitis 
§  mural/ interface folliculitis 
§  alopezia areata 
§  sebaceous adenitis 
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Dermatomyositis of Collie and Sheltie 

Non-inflammatory 

Congenitale A/Dysplasie 
§  X linked hairfollicle aplasia 
§  Hairless breeds 
§  Colour associated alopecia 

Hair cycle disorders 
Hair follicle dystophy 

§  Ischemic/vaskulopathy 
§  Dermatomyositis 

Traumatic alopecia 
§  Pruritus 
§  Psychogen 

 

§  Hyperestrogenism 
§  Hyperadrenocorticism 

§  Hypothyroidism 

§  Pituitary dwarfism 

§  Alopecia X 
§  Recurrent flank alopecia 

§  Telogen effluvium 

§  Post clipping 

§  Breed specific hair cycle 
abnormalities 

§   Post inflammatory“ 

§  Pattern alopecia? 

Non- inflammatory 

§  congenital dysplasia 
§  Postnatal dysplasia 
§  Hairshaft anomalia 
§  hair cycle disorders 
§  hair follicle dystrophy 
§  Traumatic alopecia 

 
 

inflammatory 

§  intraluminal folliculitis 
§  mural/ interface folliculitis 
§  alopecia areata (micr.) 
§  sebaceous adenitis (micr.) 
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Intraluminale Folliculitis 
§  Bakteria 
§  Dermatophyte 
§  Demodex 
§  Pelodera/ Stralensia 
§  (Malassezia) 

mural/ interface Folliculitis 
§  Eosinophilic/ mucinotic mural 
§  Granulumatous degenerative 

Pseudopelade-like alopecia 
§  Sterile Pyogranulome 
§  Bystander: 

§  Epitheliotropes Lymphom 
§  CutaneousLE 
§  Exfoliative Dermatitis 

§  intraluminal folliculitis 
§  Mural/interface folliculitis 
§  alopecia areata (micr.) 
§  sebaceous adenitis (micr.) 

inflammatory 

   Mural folliculitis     Luminal Folliculitis          Furunculosis            Bulbitis 

Histological classification of folliculitis 

Continuum 

Epitheliotropic lymphoma 
Cutaneous/systemic LE 
Exfoliative Dermatitis 
Pseudopelade-like alopecia 
Granulomatous/ 
mucinotic/eosinophilic 
Sterile pyogranuloma 
??  +Sebaceous adenitis  
 
 

Bacteria 
Dermatophytes 
Demodex 
Pelodera 
Straelensia 

Alopezia areata 
 

Non- inflammatory 

§  congenital dysplasia 
§  Postnatal dysplasia 
§  Hairshaft anomalia 
§  hair cycle disorders 
§  hair follicle dystrophy 
§  Traumatic alopecia 

 
 

inflammatory 

§  intraluminal folliculitis 
§  mural/ interface folliculitis 
§  alopecia areata (micr.) 
§  sebaceous adenitis (micr.) 
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Non-inflammatory 

§  symmetrical 
§  bilateral 
§  evenly distributed 
 
§  rump 
§  not head and legs 
 
§  no signs of inflammation 
§  if infl. than secondary  

inflammatory 

§  asymmetrical 

§  multifocal 

§  moth eaten  

§  rump  

§  head and legs 

 

§  signs of inflammation 

there are few exeptions 

inflammatory 

§  asymmetrical 

§  multifocal 

§  moth eaten  

§  rump  

§  head and legs 

 

§  signs of inflammation 

§  there are exeptions 

Follow Alogorithm  
Age 

Bread 
Sex 

Progression  
Distribution of clinical 

signs 
Signs of other illnesses 

 

Hair follicle dys-/ a-trophy 

Infections 

-  Mural and interface 
follikulitis without infectious 

agents 
- bulbitis 

Endocrinopathies 

Postnatal 
Follicular dysplasias 

Miscellaneous 

Congenital? 
Hairfollicle A/

dyspalsia 

Acquired? 

Pruritus 

Hair cycle disorders 

Yes 

Self-
inflicted ? Yes No 

Coat color-
linked 

CANINE ALOPECIA  

Focal/multifocal 
alopecia 

Inflammatory ? 

Symmetric/diffuse 
alopecia 

Non 
inflammatory ? 

Cytology,  
skin scrapings, 

trichoscopy,  

CBC, chemestry profile, 
urology, diagnostic imaging, 
endocrine evaluation and/or 

skin biopsy 

+ 

- 
 >>biopsy 

Breed associated 
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Inflammatory alopecia 

Asymmetrical, multifocal, moth-eaten, erythema or hyperpigmentation 
prurituc+ /-  

Distribution: rump 

Distribution: legs, head, periokular, asymmetric 

Inflammatory alopecia 

Rarely symmetrical 
Your differentials in a 8 
months old english bulldog ? 

Inflammatory alopecia 
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Work-up 

§  Clinical examination 
§  Skin scrapings 

§  Wood´s lamp 
§  Trichogramm 

§  Cytology 

§  Dermatoscopy 
§  Culture 
§  PCR 
§  Biopsy ? When ? 

Intraluminale Folliculitis 
§  Bakteria 
§  Dermatophyte 
§  Demodex 
§  Pelodera/ Stralensia 
§  (Malassezia) 

mural/ interface Folliculitis 
§  Eosinophilic/ mucinotic mural 
§  Granulumatous degenerative 

Pseudopelade-like alopecia 
§  Sterile Pyogranulome 
§  Bystander: 

§  Epitheliotropes Lymphom 
§  CutaneousLE 
§  Exfoliative Dermatitis 

Inflammatory alopecia non-infectious 

mural/ interface Follikulitis 
Eosinophilic/ mucinotic mural 
Granulumaous degenerative 
mural 
Pseudopelade-like alopecia 
Sterile Pyogranulome 
Bystander : 

Epitheliotropes Lymphom 
CutaneousLE 
Exfoliative Dermatitis 

CTCL Epitheliotropic Lymphoma 
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mural/ interface Follikulitis 
§  Eosinophilic/ mucinotic mural 
§  Granulumaous degenerative mural 
§  Pseudopelade-like alopecia 
§  Sterile Pyogranuloma 
§  Bystander: 

§  Epitheliotropes Lymphom 
§  Cutaneous Lupus Erythematosus 
§  Exfoliative Dermatitis cat 
 

Alopecia areata 
Sebadenitis 

Biopsy 
-  Histology 
-  evt. microbiology 
 

Trichogramm ? 
Dermatoscopy ? 

Granulomatous mural folliculitis  

Courtesy Monika Welle 

Non-inflammatory 

§  symmetrical 
§  bilateral 
§  evenly distributed 
 
§  rump 
§  not head and legs 
 
§  no signs of inflammation 
§  if infl. than secondary  

inflammatory 

§  asymmetrical 

§  multifocal 

§  moth eaten  

§  rump  

§  head and legs 

 

§  signs of inflammation 

there are few exeptions 



14.05.19	

12	

Congenitale A/Dysplasie 
§  X linked hairfollicle aplasia 
§  Hairless breeds 
§  Colour associated alopecia 

Hair cycle disorders 
Hair follicle dystophy 

§  Ischemic/vasculopathy 
§  Dermatomyositis 

Traumatic alopecia 
§  Pruritus 
§  Psychogen 

Post traumatic/post inflammatory 

 
 

 

§  May involve head and legs 

§  Crusts, ulceration 

§  Traumatic inflammation 

Non-inflammatory 

§  Congenital dysplasia 
§  Postnatal dysplasia 
§  Hairshaft anomalia 
§  hair cycle disorders 
§  Hair follicle dystrophy 
§  Traumatic alopecia 

 
 

Diagnostic work up 

§  clinics 
§  Knowledge/exclusion 
§  Trichogramm 
§  Dermatoscopy 
 
§  evt. Biopsy  

 

Non-inflammatory 

§  Congenital dysplasia 
§  Postnatal dysplasia 
§  Hairshaft anomalia 

§  Hair cycle disorders 
§  Hair follicle dystrophy 
§  Traumatic alopecia 

 
 

Diagnostic work up 

§  clinics 
§  Knowledge/exclusion 

§  add. clinical signs!! 

§  Blood abnormalities 

§  Specific test (UCC, ACTH, 
LDDT, Tyreoid tests, ect) 

 

§  Trichogramm 

§  Dermatoscopy 
§  Biopsy rarely helpful 

 

Non-inflammatory 
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Hair cycle arrest 
§  Hyperestrogenism 
§  Hyperadrenocorticism 
§  Hypothyroidism 
§  Pituitary dwarfism 
 
§  Alopecia X 
§  Recurrent flank alopecia 
§  Breed specific hair cycle 

abnormalities  

Diagnostic work-up clinical signs 

§  symmetrical 
§  bilateral 
§  evenly distributed 
 
§  rump 
§  not head and legs 

§  no signs of inflammation 
§  if inflammation, than 

secondary  

Non-inflammatory 
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Non-inflammatory alopecia 
 

Additional tests  
§  Clinical general examination 
§  Blood work 
§  „Hair pull“ test  
§  Trichogram  
§  Dermatoscopy 
§  Biopsy 
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What can we achieve with trichogramms 
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§  Trichogram  
§  broken hair tips 

§  infectious material 

§  telogen versus anagen 

§  dystrophic hair bulbs 

§  dystrophic hair shafts 

What can we achieve with trichogramms 

 
Trichogramm: broken hair tips 
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Hyphae 

Trichogramm: infectious material 
 

Athrospora 

Trichogramm: infectious material 
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Trichogramm: infectious material 
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§  Trichogram  
§  broken hair tips 

§  infectious material 

§  telogen versus anagen 

§  dystrophic hair bulbs 

§  dystrophic hair shafts 

What can we achieve with trichogramms 
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                     Trichogram: telogen versus anagen 

Teloptosis 
§  Termination of the telogen phase 

with hair shedding  
(Piérard-Franchimont & Piérard. Dermatology. 2001;203:115). 

§  Distinguish two types of telogen 
hairs on a trichogram 

§  with an epithelial sheath 

(strong binding/early telogen) 

§  without an epithelial sheath 

(loose binding/teloptosis) 
§  Teloptosis is the result of the loss of adhesion 

between cells of the club hair and those of its 
epithelial envelope (= Exogen). 

© 2004 European Society of Veterinary Dermatology 225
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Abstract The impact of anatomic location on trichogram analysis of the hair cycle phases was evaluated in 15
clinically normal dogs. The purposes of this study were to determine if  the number of hairs in anagen and telogen
vary among anatomic sites within a dog and to see whether there is an optimal region to sample hairs for canine
trichogram evaluation of the hair cycle phases. In each dog eight sites were sampled. Four (26.7%) of the 15 dogs
had no significant differences in the number of hairs in anagen and telogen among the eight body sites examined.
Nine (81.8%) of the remaining 11 dogs had only one site that revealed significant differences in the number of
hairs in anagen or telogen. In seven (77.8%) of these dogs only the anagen differed significantly, and in two (22.2%)
dogs both phases differed significantly. Two (18.2%) dogs revealed two sites with significant differences in
the number of  hairs in anagen. The number of  hairs in anagen and telogen in the shoulder area did not vary
significantly in any of the dogs. This observation, coupled with the ease of sampling at this site, indicates that
the shoulder is the site of choice when studying variations in ratios of hair cycle phases using unit area trichogram.
Our results also suggest that numbers of telogen and anagen hairs from body regions with different hair shaft
lengths do not vary significantly, and the occasional inconsistent results noted at some body sites might be due
to sample collection technique.

Keywords: anagen, body location, canine, hair cycle, telogen, unit area trichogram.

INTRODUCTION

The hair cycle consists of a period of active growth
(anagen), a period of regression (catagen), and a resting
period in which the hair is retained in the hair follicle
as dead hair (telogen) before its subsequent loss
(exogen).1–3 Two of these stages can be easily defined by
examination of the hair root: anagen roots are rounded,
pigmented and usually bent, and telogen roots are spear-
shaped, straight, and usually not pigmented.4

The microscopic examination of epilated hairs is called
a trichogram.5,6 Trichograms are a reliable and simple
method to determine the major phases of the hair cycle
(anagen and telogen) and to evaluate hair shaft morpho-
logy. They are also helpful for diagnosing dermatophy-
tosis, pediculosis, and some cases of cheyletiellosis and
demodicosis.4 In humans, the results of  trichogram
for the number of anagen and telogen hairs can vary
dramatically with the sampling site. Trichograms from
the scalp have a much higher number of hair shaft roots
in anagen compared to trichograms from nonscalp
areas. This difference explains why scalp hair can grow
much longer than hair from other sites.6–9

To our knowledge, no studies have been conducted
in dogs to determine whether anatomic location can
impact on the results of  trichogram analysis of  the
hair cycle phases. The purposes of this study were to
determine if  the number of hairs in anagen and telogen
vary among anatomic sites with different hair length
in an individual dog and to see whether there is an
optimal region from which hairs should be obtained
for canine trichogram evaluation of the major phases
of the hair cycle.

MATERIALS AND METHODS

Animals
Dogs scheduled for elective neutering at the University
of Minnesota Veterinary Teaching Hospital surgical
facilities during July 2002 were included in the study.
The inclusion criteria were that all dogs had no history
or clinical signs of systemic or dermatological disease
at the time of surgery. A thorough physical examina-
tion, complete blood cell count (CBC) and serum bio-
chemistry analysis were performed on all dogs before
surgery to evaluate their health status. This study was
approved and overseen by the Institutional Animal
Care and Use Committee of the University of Minne-
sota. Informed consent was a requirement for study
participation.

Correspondence: S. M. F. Torres, Department of Small Animal
Clinical Sciences, College of Veterinary Medicine, University of Minnesota,
C339 Veterinary Hospitals, 1352 Boyd Avenue, St. Paul, MN 55108,
USA. E-mail: torre009@umn.edu
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Sample collection
In each dog, eight sites were sampled for trichogram
analysis: mid forehead, shoulder, dorsal aspect of the
antebrachium, dorsal aspect of the carpus, lateral trunk
next to the last rib, upper lateral thigh, dorsal aspect of
the tarsus and lumbosacral region. All animals were
sampled after surgery while still under anaesthesia.

Unit area trichogram
In order to standardize the method of sample collection,
hairs were collected using the unit area trichogram.6

Briefly, the area to be sampled was marked with a fine
ball-point pen through a plastic template containing
a precision-drilled hole of 4-mm diameter (Fig. 1). All
hairs within and on the scribed line were epilated by
forceps in the direction of the hair growth to minimize
damage to the hair root (Fig. 2). The collected hairs were
aligned in parallel on a double-sided adhesive tape,
10 mm in width, attached to a 25-mm microscope slide,
and examined microscopically under ×4 magnification
(Fig. 3). Each hair was classified as anagen or telogen
based on the characteristic morphological features of
their roots. Both catagen and telogen roots are spear-
shaped. Thus, any suspect catagen hair was included in
the telogen count.6,10

Statistical analyses
A chi-square test was used to test the hypothesis that
the number of hairs in anagen and telogen did not vary
significantly among the body sites in each dog. When-
ever a difference in the number of hairs in anagen and
telogen was observed, further chi-square analyses were
performed to determine the body sites that contributed
significantly to the difference.

Differences were considered statistically significant
at P < 0.05. Analysis was carried out using Statistics
Package SPSS, version 11.0, Chicago, IL.

RESULTS

A total of 15 dogs were included in the study: eight intact
males and seven intact females, with ages ranging from
9 months to 5 years (mean 3 years). Breeds included
Labrador retriever (3), golden retriever (2), German
shepherd (2), Siberian husky (1), Old English sheep
dog (1), coonhound (1) and Yorkshire terrier (1). Four
dogs represented mixed breeds. All dogs were con-
sidered to be in good health on the basis of unremark-
able findings on physical examination, CBC and serum
biochemistry analysis.

Four (26.7%) of the 15 dogs showed no significant
differences in the number of hairs in anagen and telogen
among the eight body sites examined. They included three
mixed breed dogs and one German shepherd dog.

Nine (81.8%) of the remaining 11 dogs had only one
body site that revealed significant differences in the
number of hairs in anagen or telogen. In seven (77.8%)
of these dogs only the anagen phase differed signifi-
cantly, and in two (22.2%) dogs both phases differed
significantly. Two (18.2%) dogs revealed two body sites
with significant differences in the number of hairs in
anagen.

Sites of significant differences in numbers of hairs in
anagen and/or telogen differed between dogs. In three
dogs each, hairs from the lateral thigh and mid fore-
head revealed significant differences in the number of
hairs in anagen and/or telogen. In two dogs each, the
number of anagen hairs from the dorsal tarsus or the
lumbosacral region were different from other sites. In
one dog respectively, the dorsal antebrachium or dor-
sal carpus or lateral trunk caudal to the last rib were
the sites that revealed significant differences. None of
the 11 dogs revealed the shoulder as a site where the

Figure 1. Material used to perform the unit area trichograms. 
Hemostat, fine ball-point pen, 0.8 cm (1/2 inch) double-sided 
adhesive tape, 3 × 1 × 1-mm microscope slides and a plastic template 
containing a precision-drilled hole of 4-mm diameter.

Figure 2. Epilated area. All hairs within and on the scribed line 
were epilated.

Figure 3. Hair mounting. The collected hairs were aligned in 
parallel on a double-sided 0.8-cm (1/2 inch) adhesive tape attached to 
a 3 × 1 × 1-mm microscope slide.
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Sample collection
In each dog, eight sites were sampled for trichogram
analysis: mid forehead, shoulder, dorsal aspect of the
antebrachium, dorsal aspect of the carpus, lateral trunk
next to the last rib, upper lateral thigh, dorsal aspect of
the tarsus and lumbosacral region. All animals were
sampled after surgery while still under anaesthesia.

Unit area trichogram
In order to standardize the method of sample collection,
hairs were collected using the unit area trichogram.6

Briefly, the area to be sampled was marked with a fine
ball-point pen through a plastic template containing
a precision-drilled hole of 4-mm diameter (Fig. 1). All
hairs within and on the scribed line were epilated by
forceps in the direction of the hair growth to minimize
damage to the hair root (Fig. 2). The collected hairs were
aligned in parallel on a double-sided adhesive tape,
10 mm in width, attached to a 25-mm microscope slide,
and examined microscopically under ×4 magnification
(Fig. 3). Each hair was classified as anagen or telogen
based on the characteristic morphological features of
their roots. Both catagen and telogen roots are spear-
shaped. Thus, any suspect catagen hair was included in
the telogen count.6,10

Statistical analyses
A chi-square test was used to test the hypothesis that
the number of hairs in anagen and telogen did not vary
significantly among the body sites in each dog. When-
ever a difference in the number of hairs in anagen and
telogen was observed, further chi-square analyses were
performed to determine the body sites that contributed
significantly to the difference.

Differences were considered statistically significant
at P < 0.05. Analysis was carried out using Statistics
Package SPSS, version 11.0, Chicago, IL.

RESULTS

A total of 15 dogs were included in the study: eight intact
males and seven intact females, with ages ranging from
9 months to 5 years (mean 3 years). Breeds included
Labrador retriever (3), golden retriever (2), German
shepherd (2), Siberian husky (1), Old English sheep
dog (1), coonhound (1) and Yorkshire terrier (1). Four
dogs represented mixed breeds. All dogs were con-
sidered to be in good health on the basis of unremark-
able findings on physical examination, CBC and serum
biochemistry analysis.

Four (26.7%) of the 15 dogs showed no significant
differences in the number of hairs in anagen and telogen
among the eight body sites examined. They included three
mixed breed dogs and one German shepherd dog.

Nine (81.8%) of the remaining 11 dogs had only one
body site that revealed significant differences in the
number of hairs in anagen or telogen. In seven (77.8%)
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with significant differences in the number of hairs in
anagen.
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dogs each, hairs from the lateral thigh and mid fore-
head revealed significant differences in the number of
hairs in anagen and/or telogen. In two dogs each, the
number of anagen hairs from the dorsal tarsus or the
lumbosacral region were different from other sites. In
one dog respectively, the dorsal antebrachium or dor-
sal carpus or lateral trunk caudal to the last rib were
the sites that revealed significant differences. None of
the 11 dogs revealed the shoulder as a site where the

Figure 1. Material used to perform the unit area trichograms. 
Hemostat, fine ball-point pen, 0.8 cm (1/2 inch) double-sided 
adhesive tape, 3 × 1 × 1-mm microscope slides and a plastic template 
containing a precision-drilled hole of 4-mm diameter.

Figure 2. Epilated area. All hairs within and on the scribed line 
were epilated.

Figure 3. Hair mounting. The collected hairs were aligned in 
parallel on a double-sided 0.8-cm (1/2 inch) adhesive tape attached to 
a 3 × 1 × 1-mm microscope slide.

he purposes of this study were to determine if the number of hairs in 
anagen and telogen vary among anatomic sites with different hair 
length in an individual dog and to see whether there is an optimal 
region from which hairs should be obtained for canine trichogram 
evaluation of the major phases of the hair cycle. 
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number of hairs in anagen and telogen varied signific-
antly from the other sites (Table 1).

The mean number of hairs in anagen and telogen of the
eight body sites examined in each breed are reported in
Table 2. An average of  99.7 hairs were plucked from
the 4-mm diameter area sampled from the eight body
sites of the 15 dogs included in the study, of which 11.3
showed broken-roots. The Old English sheepdog had
the highest number of hairs in anagen and hairs with
broken-off roots. Likewise, the Siberian husky dog had
the lowest number of hairs in anagen and the lowest
number of hairs with broken-off roots.

DISCUSSION

Hair follicles differ in morphology, density per unit area
and complexity among species and individuals within
the same species.11–20 Although the hair follicles of
all mammals go through anagen, catagen, telogen and
exogen phases, the duration of the individual phases
can differ substantially.2,14,21–26 In humans, significantly
more anagen hairs are found in the scalp compared to
other body regions, which explains why scalp hairs
can grow much longer than nonscalp areas.6,9,21 In our
study, the eight body sites sampled in most of the dogs
had proportionally more hairs in telogen than in
anagen, independent of the hair length differences. This
can be partially explained by less marked differences
in final shaft length among different body regions of
dogs, and particularly the breeds included in the study.
Additionally, a study evaluating rate of  hair growth
in three different body locations in dogs showed that
body sites with longer hairs have faster growth rate,17

suggesting that in dogs growth rate and not duration of
the follicle phases is responsible for differences in the
final length of the hair shaft.

The lack of a standardized technique for performing
and evaluating trichograms in dogs makes their use
for assessment of hair growth and determination of
hair root status difficult. Since trichograms were first
described by Van Scott et al. in 1957, the technique has
been a widely used method to evaluate the hair cycle
and hair morphology in humans, especially to evaluate
treatment-associated changes in scalp hairs.5 In veter-
inary medicine, the technique is not widely used for this
purpose; however, it remains a semi-invasive procedure
(plucking) that, with standardization for breed, offers
the potential as an adjunct mean to assess the degree
of hair loss, the impact of drugs and diseases on the
proportion of anagen and telogen phases, and the
effectiveness of treatment.7

It has been suggested that approximately 100 hairs
should be analysed to determine the anagen to telogen
ratio.4 In our study, we observed that an area of 4 mm
is suitable for that purpose, with most dogs giving an
average count close to or higher than 100 hairs. How-
ever, in some individual breeds with less hair density a
larger sample size may be necessary.

When performing trichograms, a proportion of
plucked hairs will have broken-off roots. In human
scalp trichograms, broken roots usually amount to
about 6% of the total number.10 In the dogs sampled in
our study it was on average 11.3%. The higher propor-
tion observed in dogs compared to humans can be par-
tially explained by the presence of secondary hairs in
canine hair follicles. These secondary hairs have small
diameters and may break more easily when plucked.
Nevertheless, more studies need to be conducted in
dogs to determine the percentage of broken-off roots
considered acceptable in trichogram analyses. In this
study, the dog with the highest number of anagen hairs
also had the highest number of hairs with broken roots.
Likewise, the dog with the lowest number of hairs in

Table 1. Number of dogs that showed significant differences in the number of hairs in anagen and/or telogen in eight different body regions

Table 2. Average number and percentage of total plucked hairs, hairs in anagen, telogen and broken-off roots from eight body locations 
determined by unit area trichogram in different breeds of dogs

Hair cycle 
phases Observations

Dorsal ante-
brachium

Dorsal 
carpus

Upper 
lateral thigh

Dorsal 
tarsus Shoulder

Lateral 
trunk Lumbosacral Mid forehead

Anagen Number of dogs 1 1 3 2 0 1 2 3
P-value* a b a,b,b a,b b b,b a,a,b

Telogen Number of dogs 0 1 0 0 0 0 0 1
P-value* b b

*Letters indicate the P-value for each dog: a, 0.05; b, 0.005.

Breed of dogs (n)
Average number of 
total plucked hairs

Average number and 
percentage of plucked 
hairs in anagen

Average number and 
percentage of plucked 
hairs in telogen

Average number and 
percentage of plucked 
hairs with broken-off roots

S. husky (1) 99.4 3.5 (3.5%) 92.5 (93.1%) 3.5 (3.5%)
Coonhound (1) 97.3 13.7 (14.1%) 76.8 (78.9%) 6.9 (7.1%)
Old English sheepdog (1) 99.2 59.2 (59.6%) 20.2 (20.4%) 19.9 (20.1%)
Yorkshire terrier (1) 97.5 15.7 (16.1%) 68.2 (69.9%) 13.6 (13.9%)
G. shepherd dog (2) 101.5 6.8 (6.7%) 83.5 (82.3%) 11.3 (11.1%)
Golden retriever (2) 103.3 12.2 (11.8%) 79.6 (77.1%) 11.4 (11.0%)
Labrador retriever (3) 99.8 17.2 (17.2%) 69.0 (69.1%) 13.6 (13.6%)
Mixed breed (4) 99.5 23.4 (23.5%) 65.9 (66.2%) 10.1 (10.2%)
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§  Saisonal Sheeding in male Beagle dog kept outside: 
§  Anagen: 

§  Telogen ca 40%: 
§  Spring and autumn  

§  Katagen: immer < 7% 

from	Al-Bagdadi	et	al.	Am	J	Vet	Res	38:611,	1977 
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§  100-200 hairs  
§  10 dogs 1 x monthly for 12 months  

95% were alopecic  
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Trichogramm for hair cycle arrest 

Conclusion of the study: 
the influence of the breed  
    is higher then  
    the influence of hypothyreoidism 

  

Because of the relative values of anagen/telogen 
generated and the lack of exhaustive sampling, this 
technique is generally a poor indicator of disease activity 
and/or disease severity. 
 

Only telogen hair bulbs  
what could it mean  

Be careful ! 

§  Alopecia X 
§  CRFA 
§  Telogen Effluvium 
§  Post clipping alopecia 

 

§   Hypothyreoidsm 
§   Hyperadrenocorticism 
§   Hyperestrogenism 

Trichogramm in Non - Inflammatory alopecia 
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§  Trichogram  
§  broken hair tips 

§  infectious material 

§  telogen versus anagen 

§  dystrophic hair bulbs 

§  dystrophic hair shafts 

What can we achieve with trichogramms 

Trichogramm: Melanin clumping 

 
Non - Inflammatory alopecia 
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Dystrophic hairshafts and bulbs 

Dystrophic hair shafts 

Pili torti = twist 180°Rogers M Review 1995 
§  Early onset 

§  Late onset: with other defects  
   sensorineural deafness, ectodermal dysplasia, 
   hypophyseal dyshormonogenesis,  
   copper deficiency 

§  Acquired: perifollicular fibrosis in cicatrical alopecia 



14.05.19	

26	

A case of pili torti in a domestic short-haired cat  Maine E, 

Colombo S. et al, Vet Derm 2012 

1 year old, healthy cat 
 

with mast cells and rare lymphocytes. Hair follicles in

both anagen and telogen phases were present, with pri-

mary and secondary hairs within the infundibula. Some

hair shafts in longitudinal section were abnormal in shape,

with twisting and coiling on their own axis (Figure 3). The

histopathological findings were suggestive of hair shaft

dysplasia, similar to human pili torti.

Carefully selected twisted hair shafts and hair shafts

with spiral roots were investigated by scanning electron

microscopy. Hair shafts from the affected cat and the

brother cat were placed on glass coverslips and cut into

0.8-mm-long samples using a surgical blade under a ste-

reo microscope with upper and lower illumination. Sam-

ples were aligned serially and coated with a 20-nm-thick

film of gold using a metal sputtering device and observed

in a Philips 505 scanning electron microscope (FEI, Ein-

dhoven, The Netherlands) at an average of 24 kV. In sam-

ples from the affected cat, scanning electron microscopic

examination showed a structural change of the primary

hair shafts, which appeared flattened and twisted along

the main axis (Figure 4a). Shaft twisting was irregular,

and no periodicity was seen. In cross-section, the medulla

appeared unaffected and comparable to the control sam-

ples; the cuticle did not show significant changes. A strik-

ing feature was a series of tight twists affecting the last

80 lm of the secondary hair shafts distally (Figure 4b).

When compared with normal roots, the spiral roots had

greater diameters.

A whole hair with spiral roots was examined with a Le-

ica DM1000 microscope under polarized light. Light

microscopic examination showed the extreme and regu-

lar twisting of the root, while the remaining portion of the

shaft had a normal appearance; under polarized light, cir-

cumscribed dark areas were seen between crossed

polarizers, a feature that reflects a change in keratin

microfibril orientation.

Two months later, hair had partly regrown in the previ-

ously alopecic areas, but the coat appeared coarse and

waved. Microscopy of these regrown hairs showed the

abnormalities described above. The cat remained healthy

for a follow-up period of 1 year.

Discussion

Pili torti, also known as twisting hair dystrophy or ‘cork-

screw hair’, is characterized by flattened hair shafts that

twist on their own axis by 180 degrees at irregular inter-

vals.1–4 Occasional twists of less than 180 degrees do

not qualify as true pili torti and may occasionally be found

in normal hair.3

This case report describes pili torti in a young adult cat,

with similarities to pili torti in humans when observed

without concurrent symptoms. In humans, pili torti may

Figure 1. Head of cat with pili torti. Alopecia present on the dorsum

of the head, pre-auricular regions and pinnae.

(a) (b)

Figure 2. Microscopic examination of hair shafts. (a) A pilus tortus is

clearly visible among normal hair shafts (light microscopy, unstained;

scale bar represents 100 lm). (b) A spiral root (light microscopy,

unstained; scale bar represents 50 lm).

Figure 3. Histopathological examination of skin biopsy. Hair shafts

in longitudinal section inside the left infundibulum show abnormal

shape with twisting (arrow) and coiling (arrowhead) on their own axis

(haematoxylin and eosin; scale bar represents 100 lm).

(a) (b)

Figure 4. Scanning electron microsopic evaluation of plucked hair.

(a) A pilus tortus showing two twists of the shaft associated with

body flattening (scale bar represents 100 lm). (b) A spiral root (scale

bar represents 20 lm). Inset shows enlargement of a selected area.
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pale, twisted and stiff like steel wool. Eyebrows are sparse,
disordered and broken. The skin is pale, doughy and lax with
pudgy cheeks and a bowed upper lip. Decrease in activity of
other copper-dependent enzymes accounts for the vascular,
neurological and skeletal abnormalities in the syndrome.

Acquired pili torti
An irregular pili torti may occur within or at the edges of areas
of cicatricial alopecia due to such conditions as lupus
erythematosus and lichen planus, presumably due to torsion of
the follicle from perifoUicular fibrosis. This can be seen also at
the edges of areas of aplasia cutis. Acquired piti torti is also
reported following retiroid therapy.'̂ '

TRICHORRHEXIS NODOSA

The term trichorrhexis refers to the light microscopic appear-
ance of a fracture with splaying out and release of individual
cortical cells from tbe main body of the shaft producing an
appearance suggestive of the ends of two brushes pushed
together (Fig. 14). When the break occurs the brush-like end is
clearly seen. This appearance is particularly well demonstrated
on SEM. (Figs 15, 16). The term 'nodosa* is unfortunate
because although small pale nodes may be seen macroscopically
this feature is often not obvious. Tbe term should be used only
for cases where this defect occurs along the shaft. The distal
end of the hair often shows a fraying with splaying out of
cortical cells due to weathering changes in the cuticle, a
condition designated as trichoptilosis and commonly known as
'split ends*.

The defect renders the bair very fragile and it breaks readily
with further trauma or sometimes almost spontaneously. The
breaks occur at different lengths to produce a disordered
appearance. The hair is dull and small nodes may occasionally
be visible.

The defect in trichorrhexis nodosa probably results from
either or both a weakness of the cuticle and a defect of the
cortex, possibly involving the intercellular cement substance.
Probably different mechanisms operate in different cases.

The condition may he classified into a primary congenital
form, trichorrhexis nodosa as part of other syndromes and
acquired trichorrhexis nodosa.

Congenital trichorrhexis nodosa (trichorrhexis
congenita)
This is a primary form of trichorrhexis nodosa, which is
inherited as an autosomal dominant trait. It may occur as an
isolated phenomenon or with other minor ectodermal abnorm-
alities. Tbe hair is usually normal at birth and then is replaced
within a few months with abnormal fragile hair. The condition
may improve considerably vnth time.

Irichorrhexis nodosa with other syndromes
A rginosuccinicaciduria
There is a neonatal form of arginosuccinicaciduria that is fatal
in early life, and a later onset form. Most children with late
onset arginosuccinicaciduria show trichorrhexis nodosa. The
hair may be normal at birth but becomes fragile by 1-2 years
of age. There is a dull dry matted appearance especially in the
occipital area (Fig. 17). The hair becomes normal when the

Figure 15 TVichorrhexis nodosa. Scanning electron micoscopy of frac-
ture site before separation showing a splaying out of the cortical cells.

Figure 14 TVichorrhexis nodosa demonstrating the brush-like struc-
tures at the site of fracture (iight microscopy).

Figure 16 IVichorrhexis nodosa. Scanning electron micoscopy of ftac-
ture site after separation.
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Trichorrhexis nodosa 
§  6 months old GSH 
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What can we achieve with dermatoscopy 

Additional tests  
§  Clinical examination  
§  „Hair pull“ test  
§  Trichogram  
§  Dermatoscopy 

§  Biopsy 

Dermatoscop 

§  Non-invasive  
§  Visualisation of skin structures 
§  Magnification 
§  Illumination  

§  Different devices adapted to a camera  
§  Hand-held  
§  10-70 fold magnification 
§  Videodermatoscop  

Official reprint from UpToDate
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Differences between polarized and nonpolarized dermoscopy

 
Nonpolarized dermoscopy 

(NPD)
Polarized dermoscopy 

(PD)

Technique Requires direct contact between the scope
and the skin. Requires a liquid interface.

Although PD can be used in either the contact
or noncontact mode, and can be used with or
without a liquid interface, using a liquid
interface and direct contact provides superior
image clarity.

Skin
layers

Superficial layers are better visualized than
deeper layers.

Deep layers of epidermis and papillary dermis
(depth of polarized light ~60 to 100
micrometers) are better visualized than
superficial layers.

Colors
and
structures

Blue whiteveil due to orthokeratosis is
more conspicuous.

Pink and red colors are more conspicuous.

Milialike cysts and comedolike structures
are easier to recognize under NPD.

Milialike cysts and comedolike structures are
less conspicuous with PD.

The steelblue color seen in blue nevi
appears more homogeneous under NPD.

The blue color in blue nevi will appear darker
with differing hues.

Regression areas (peppering, blue white
areas and gray color) are more conspicuous
with NPD. This difference is especially
pronounced on thin skin such as facial or
sundamaged skin.

The white scarlike areas are more
conspicuous under PD.

The ability to visualize vascular structures is
dependent upon the amount of pressure
applied to the skin.

Vascular structures and collagen are more
conspicuous.

  Shiny white structures, including white
shiny streaks, also known as crystalline
structures, are only seen under PD.

Data from: 
1. Pan Y, Gareau DS, Scope A, et al. Polarized and nonpolarized dermoscopy: the explanation for the
observed differences. Arch Dermatol 2008; 144:828.

2. BenvenutoAndrade C, Dusza SW, Agero AL, et al. Differences between polarized light dermoscopy and
immersion contact dermoscopy for the evaluation of skin lesions. Arch Dermatol 2007; 143:329.
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§  I-phone camera 
§  Handyscop  

§  Magnification x 20 
§  Polarisation light  
§  Non-polarsation light  
§  Open tubus 
§  Contact tubus  

Dermatoscop 

Dermatoscop 

Dermatoscop 

Broken hairs  
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Dermatoscop 

Visualization 
§  hair shaft abnormalities  
§  hairs in one follicular unit ? 
§  Hair diameter within one area (eg pattern 

alopcia) 
§  Broken hair tips 
§  Kenogen hair follicles 
§  Follicular plugs  
§  Follicular casts  

Hairs with a different caliber, reflecting 
progressive hair miniaturization 
Brown halo, roughly 1 mm in diameter, at 
the follicular ostium around the emergent 
hair shaft 
Small bald areas with numerous empty 
follicles -Exogen (eraser-like areas 
representing the delayed eruption of 
anagen hair after the telogen hair has 
been shed) [F 

Dhurat R, Saraogi P. Hair Evaluation Methods: 
Merits and Demerits. International Journal of 
Trichology. 2009;1(2):108-119. doi:
10.4103/0974-7753.58553. 
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Lick alopecia  
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Coudability describes hairs of normal length with a
narrowed proximal shaft. According to Inui et al,39

coudability hairs are mostly found in the scalp
surrounding the patch. Another dermoscopic find-
ing in AA is the presence of pseudo-monilethrix
hairs characterized by constrictions in the hair
shaft.37 Clustered short vellus hairs (\10 mm) are a
relatively common finding in AA (44.37%).39 They
may bewhite and are most prevalent in the remitting
stage of AA. Short vellus hairs may appear as circle
hairs, which is a predominant feature in some
patients.

In AA incognita, a subtype of diffuse AA,41 der-
matoscopy shows diffusely distributed yellow dots
(in 70% of the follicles) and a large number of short
regrowing hairs (2-4 mm).35

Trichotillomania
Trichotillomania can be very difficult to distin-

guish from AA at dermatoscopy as it also shows
broken hairs, black dots, and yellow dots.33,37,39 A
recent study showed that only two features allow
distinguishing the disorders: the presence of excla-
mation mark hairs (characteristic for AA) and the
presence of coiled hairs (characteristic for

trichotillomania). However, these features are not
present in all cases.42 This is in contrast with a
previous study showing that dermoscopic detection
of broken hairs is characteristic for trichotillomania.43

Telogen effluvium
There are no published data on the dermatoscopy

of acute telogen effluvium. In our experience, empty
follicles and numerous short regrowing hairs of
normal thickness ([0.03 mm) are the most common
findings. The dermoscopic diagnosis of chronic
telogen effluvium is based on exclusion rather than
fulfillment of specific trichoscopic criteria. The crit-
ical feature is the presence of less than 20% hair
diameter variability.12

SCARRING ALOPECIA
Dermatoscopy of both primary and secondary

types of scarring alopecia is characterized by de-
creased hair density and loss of follicular openings.
This is easily appreciated in nonpigmented scalp
but not in the dark scalp, where both follicular
openings and acrosyringeal openings appear as
white dots (Fig 5). The only exception is discoid
lupus erythematosus (DLE) where white dots dis-
appear because the inflammation also affects the
adnexal structures.

Lichen planopilaris and frontal fibrosing
alopecia

The dermoscopic and pathologic features of fron-
tal fibrosing alopecia (FFA) and lichen planopilaris
(LPP) are indistinguishable and include absence of
follicular openings, cicatricial white patches, peripi-
lar casts, blue-gray dots, and perifollicular erythema
in FFA.44 Cicatricial white patches are irregular white
areas devoid of follicular openings. They differ from

Fig 4. Alopecia areata on dermatoscopy (Dermlite, 3 Gen
LLC, 340). A, Numerous yellow dots occasionally con-
taining thin or broken hairs. Black dots are also evident. B,
Numerous exclamation mark hairs characterized by dark
thick tip. Broken hairs and black dots are also evident.

Fig 5. Central centrifugal cicatricial alopecia. Dermatos-
copy shows regularly distributed small pinpoint white dots
(Dermlite, 3 Gen LLC, 340).

J AM ACAD DERMATOL

NOVEMBER 2012
1044 Miteva and Tosti

Hair and scalp dermatoscopy 2012 
Mariya Miteva, MD, and Antonella Tosti, MD 

Exclamtion point hairs  
Alopecia areata 

 
Non - Inflammatory alopecia 
 

Additional tests  
§  Clinical examination  
§  „Hair pull“ test  
§  Trichogram  
§  Dermatoscopy 
§  Biopsy 

When to biopsy ? 
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§  Unusual breed 

§  Unusual presentation 

§  Lack of response to appropriate therapy 

§  To question or confirm your suspicions! 

§  You want to start a therapy with glucocorticoids 

 

When to biopsy ? 

Hair Follicle Dystrophy 

§  6-year-old male Labrador 
Nonpruritic multicentric alopecia 

§  3 year old German pointer 
§  1/2 year history of progressive 

alopecia  

§  Concurrent interface dermatitis? 

§  Concurrent endocrine dermatosis? 
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§  Ischemic hairfollicle – dystrophy/atrophy 
 

When to biopsy ? 

§  Ischemic Hairfollicle – dystrophy/atrophy 
 

When to biopsy ? 

How ? 
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Biopsy Processing in the Laboratory 

5 mm 
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Paraffin Embedding 

Sectioning & Mounting 

Staining 
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Give your Pathologist  
§  Signalement 
§  clinical discription 
§  What did your biopsy sites look like 
§  Differential diagnosis 
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Thank you for listening 


