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ABSTRACT

Introduction:  Diagnosis of persistent erythema‑
tous, scaly patches, or plaques can be complex 
since psoriasis (Ps), eczematous dermatitis (ED), 
and mycosis fungoides (MF) can be considered. 
Dermoscopy, which is a noninvasive diagnostic 
tool, is commonly used to examine blood vessels, 
scales, and background color; however, research 
on hair shaft evaluation in inflammatory derma‑
toses remains scarce. The aim of the study was 
dermoscopic evaluation of hair shafts in skin 
lesions localized on the non-scalp skin areas in 
patients diagnosed with MF, Ps, and ED.
Methods:  This was a retrospective evaluation 
of 55 patients diagnosed with MF, Ps, and ED. 
Photographic and dermoscopic documentation 
of these patients and detailed medical history 
were evaluated.

Results:  A total of 21 patients with MF, 21 
patients with Ps, and 13 patients with ED were  
evaluated. The examination revealed the pres- 
ence of various abnormalities of hair shafts (e.g., 
numerous pili torti, single pili torti, 8-shaped  
hairs, pigtail hairs, broken hairs, hair shafts  
rapidly tapered over long sections, hair shafts  
irregular in thickness, angulated hairs, branched 
hairs, the presence of trichorrhexis nodosa, and 
monilethrix-like hairs), yellow dots, and black  
dots. The presence of pili torti was found in  
80% of patients with MF, compared with 16%  
of patients with Ps and 8% of patients with ED 
(p < 0.005), with multiple pili torti found only in  
MF patients (67%) (p < 0.005). Statistically sig- 
nificant differences also applied to hair shafts  
rapidly tapering over long sections and 8-shaped  
hairs, which occurred only in MF patients  
(p < 0.005 and p = 0.035, respectively).
Conclusions:  The presence of hair shaft abnor‑
malities such as numerous pili torti, 8-shaped hairs, 
and hair shafts rapidly tapering over long sections 
is an important criterion that should be consid‑
ered in the dermoscopic differentiation of the 
patchy/plaque mycosis fungoides and inflamma‑
tory dermatoses, such as psoriasis and eczematous 
dermatitis localized on the non-scalp skin areas.
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Key Summary Points 

Nowadays dermoscopic features of mycosis 
fungoides (MF) include evaluation of the 
type and arrangement of blood vessels and 
background appearance.

There are few papers showing the presence 
of hair shaft abnormalities in trichoscopy of 
scalp involvement in the course of cutaneous 
T-cell lymphomas (CTCLs).

The aim of the study was dermoscopic 
evaluation of hair shafts in skin lesions 
localized on the non-scalp skin areas in 
patients diagnosed with MF, psoriasis (Ps), 
and eczematous dermatitis (ED).

Statistically significant differences in the 
occurrence of abnormal hair shafts (such 
as pili torti, 8-shaped hairs, and hair shafts 
rapidly tapering over long sections) in 
the skin lesions localized on the non-scalp 
skin areas were found between patients from 
the study groups.

Assessment of hair shaft abnormalities 
seems to be another important dermoscopic 
parameter for differentiating between 
patients with inflammatory skin diseases.

INTRODUCTION

The term “inflammoscopy” refers to dermoscopy 
analysis of inflammatory dermatoses. It enables 
fast initial differential diagnosis between skin 
lesions that clinically look alike. It focuses 
primarily on the type and distribution of blood 
vessels and background appearance (color and 
scaling) [1].

The differential diagnosis between patchy 
and plaque variants of mycosis fungoides (MF), 
psoriasis (Ps), and eczematous dermatitis (ED) 
may be challenging in everyday practice.

According to Errichetti et  al. [2], typical 
dermoscopic features of MF include: linear/linear 
curved vessels and orange structureless areas for 
the patch stage, as well as unspecific distributed 
dotted/linear vessels and focal bright white 

areas for the plaque phase. In dermoscopy, Ps 
is characterized by regularly distributed dotted 
vessels over a light or dull red background with 
diffuse white scale [1]. ED in dermoscopy reveals 
nonspecifically arranged dotted vessels, yellow 
scale, serum crust, and hemorrhage in the case 
of the acute and subacute phases with a severe 
itching sensation [1].

There are few papers showing the presence of 
hair shaft abnormalities in trichoscopy of scalp 
involvement in the course of cutaneous T-cell 
lymphomas (CTCLs), such as short hairs with 
split-ends [3, 4], broken hairs, pigtail hairs [3, 5], 
black dots, numerous pili torti, 8-shaped hairs, 
and visible anagen bulbs [4, 5].

However, there are no descriptions of hair 
shaft abnormalities if the lesion is localized on 
the non-scalp skin area.

The study aimed to assess whether the 
presence of pili torti or other hair shaft 
abnormalities found with the dermoscope 
approach can help differentiate patchy variants 
of MF, Ps, and ED located outside the scalp. The 
assessment was focused on the evaluation of the 
hair shafts.

METHODS

This retrospective analysis was conducted in 
accordance with consensus ethics principles 
derived from international ethics guidelines, 
including the Declaration of Helsinki and the 
International Ethical Guidelines by the Council 
for International Organizations of Medical 
Sciences. The study protocol and tools were 
reviewed and ethically approved by the Bioethics 
Committee at the Medical University of Warsaw.

The database was searched for patients 
diagnosed with MF,  who underwent 
dermoscopic assessment. The evaluation 
included 21 patients diagnosed with MF on the 
basis of the clinical appearance, histopathology, 
and immunohistochemistry. The clonality of 
atypical T CD4+ was confirmed by polymerase 
chain reaction [PCR; T-cell receptor (TCR) 
rearrangement] in all patients. The comparison 
group included 21 patients with Ps and 13 
patients with ED. As a routine procedure in 
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our setting, dermoscopy was performed using a 
Fotofinder digital dermoscope, obtaining from 
20 to 80 photographs (20–70-fold magnification) 
of skin lesions localized in different anatomical 
locations for each subject.

In total, 1480 photographs were assessed for 
the presence of specific hair shaft abnormalities 
by two of the contributing authors (M.J. and 
A.R.). A third investigator was involved in the 
case of disagreement (M.K.). The revision of the 
images was blind to the investigators.

After evaluation, the results were unblinded, 
and compatible dermoscopic features were 
assigned to respective patient groups.

The obtained data were statistically evaluated 
using the analysis of variance (ANOVA) test, 
Scheffe’s method, and the Games–Howell post-
hoc test. A p-value less than 0.05 was considered 
statistically significant.

RESULTS

The study included 21 patients diagnosed with 
MF (8 women and 13 men; age range 45–91 
years; mean age 70 years), 21 with Ps (5 women 
and 16 men; age range 23–86 years; mean age 54 
years) and 13 with ED (6 women and 7 men; age 
range 25–74 years; mean age 46 years).

The hair shaft abnormalities revealed with 
dermoscopy included: numerous pili torti, 
single pili torti, 8-shaped hairs, pigtail hairs, 
broken hairs, hair shafts rapidly tapered over 
long sections, hair shafts irregular in thickness, 
angulated hairs (defined as fractured hairs 
forming a sharp angle along the hair shaft) [6, 
7], branched hairs (defined as hair shafts with 
obliquely detached pieces) [6], the presence of 
trichorrhexis nodosa, monilethrix-like hairs, and, 
additionally, yellow dots and black dots. 

Among 21 patients with MF,  hair shafts were 
not observed within the patches  in six cases 
(29%). In those with hairs, the hair shaft abnor‑
malities mainly manifested as pili torti,  visible 
in 80% (12/15) of patients. In the majority of 
these cases, they were numerous (67%; 8/12; 
p < 0.001; Fig. 1).

In contrast, single pili torti were observed in 
16% (3/19) of patients with Ps and in 8% (1/12) 

of patients with ED (p < 0.001). Two patients 
with Ps and one patient with ED were excluded 
from this analysis due to the absence of hair 
shafts within the skin lesions.

Hair shafts that were irregular in thickness 
were present in all assessed patient groups: 
47% (7/15) of patients with MF, 50% (6/12) of 
patients with ED, and 58% (11/19) of patients 
with Ps. The main difference, however, was 
observed in patients with MF, where the hair 
shafts were rapidly tapered over long sections, 
giving a fairly regular appearance (Fig. 2). Such 
a feature was not observed in patients with Ps 
and ED (p < 0.001 and p = 0.001, respectively).

Other features regarding hair shafts, which 
were observed in patients with MF, Ps, and 
ED, were: angulated hairs [53% (8/15) versus 
53% (10/19) versus 42% (5/12), respectively; 
p = 0.808], broken hairs [53% (8/15) versus 
53% (10/19) versus 50% (6/12), respectively; 
p = 0.985] and branched hairs [13% (2/15) 
versus 0% (0/19) versus 17% (2/12), 
respectively; p = 0.215].

In MF patients, 8-shaped hairs were observed 
in 20% (3/15) of cases and were absent in other 
groups (p = 0.035; Fig. 3).

Interestingly, only patients with Ps presented 
trichorrhexis-nodosa-like hairs (10.5%; 2/19) and 
monilethrix-like hairs [5% (1/19)]. However, 
these findings were not statistically significant 
(p = 0.238 and p = 0.502, respectively). Yellow dots 
[81% (17/21) versus 57% (12/21) versus 54% 
(7/13), respectively] and black dots [5% (1/21) 

Fig. 1   Dermoscopy of a  mycosis fungoides (MF) lesion 
localized  on the  non-scalp skin area (abdomen). Numer-
ous pili torti (red arrows) and yellow dots seen  as hyper-
keratotic plugs (black asterisks) may be noticed (20-fold 
magnification)
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versus 5% (1/21) versus 8% (1/13), respectively] 
were observed in the MF, Ps, and ED groups. The 
differences among groups were not statistically 
significant (p = 0.168 and p = 0.925).

Detailed results are presented in Table 1.

DISCUSSION

Adult human hairs can be divided into hairs 
located in hormone-dependent areas of the 
body (e.g., the scalp, beard, chest, armpits, and 
genital area) and androgen-independent hairs 
(e.g., eyebrows and eyelashes). In this case, we 
are referring to terminal hair shafts, which are 
long, thick, pigmented, and medullated. This 

type of hair usually extends more than 3 mm 
into the hypodermis. The rest of the body is 
covered with vellus hairs (short, thin, devoid 
of pigment, and located more shallowly in the 
skin compared with terminal hairs) [8].

In the case of scalp diseases, the evaluation 
of the hair shafts is often crucial for the 
correct diagnosis. For this purpose, Rudnicka 
et al. [9] proposed a trichoscopic classification 
of abnormalities in the structure of the hair 
shafts, distinguishing six main groups of 
disorders: (1) hair shafts with fractures, (2) hair 
narrowing, (3) hairs with node-like structures, 
(4) curls and twists, (5) bands, and (6) short 
hair [9, 10].

To our knowledge, no previous studies have 
been published on the dermoscopic assessment 
of hair shaft abnormalities in dermatological 
diseases where the lesions are located outside 
the scalp. In this context, based on the 
assumption that the neoplastic process in 
the non-scalp skin areas could affect the skin 
appendages, we decided to assess the usefulness 
of dermoscopic evaluation of hair shafts in the 
differential diagnosis of patients with MF.

Previous publications on dermoscopy in 
MF have focused on the detailed assessment 
of blood vessels and the background of the 
affected skin [2, 11–16].

Rakowska et  al. observed significant hair 
shaft abnormalities in the trichoscopy (scalp 
dermoscopy) of patients with erythrodermic 
variants of CTCL compared with patients with 
psoriatic erythroderma and erythrodermic 
atopic dermatitis (AD). The most sensitive 
and specific trichoscopic symptoms for 
erythrodermic CTCLs were numerous pili torti 
and 8-shaped hairs [5].

Pili torti is a form of inherited or acquired hair 
shaft disorder connected with increased hair 
fragility. It is characterized by the presence of 
the hair shafts, which are flattened at irregular 
intervals and twisted 180° along their long axis 
[5, 9, 17]. The unequal development of the outer 
root sheath cells is the cause of hair shaft abnor‑
mality in inherited forms of pili torti [5, 17, 18]. 
Perifollicular inflammation, accompanied by 
fibrosis, is responsible for the distortion of the 
hair follicle in acquired forms of pili torti, mainly 
in cicatricial alopecias [5, 17].

Fig. 2   Dermoscopy of a  mycosis fungoides (MF) 
lesion  localized  on the  non-scalp skin area (thigh). Hair 
shafts rapidly tapered over long sections (red arrows)  can 
be seen in the patchy erythematous scaly lesion (20-fold 
magnification)

Fig. 3   Dermoscopy of a  mycosis fungoides (MF) 
lesion  localized  on the non-scalp skin area (abdomen). A 
single 8-shaped hair is seen (red arrow; 20-fold magnifica-
tion)
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Trichoscopy at high magnifications (70× or 
more) usually reveals typical hair shaft twisting 
along its long axis with a tendency to break at 
these points; however, lower magnifications may 
reveal only hair shafts bent irregularly in differ‑
ent directions [19].

In the presented study, pili torti were pre‑
sent in 80% (p < 0.001) of MF lesions (67% of 
patients had numerous pili torti, and 33% exhib‑
ited single pili torti). Although pili torti were also 
observed in patients with Ps (16%) and ED (8%), 
this type of abnormality concerned single hair 
shafts. In patients with MF, pili torti were present 
within skin lesions of various locations, while 
in the group of patients with Ps and ED, they 
were mainly observed in skin lesions of the body 

regions most prone to repeated injuries (e.g., 
elbows, knees) and probably as a result of the 
mechanical trauma.

The percentage of the complete hair loss 
within the affected skin was highest in the group 
of patients with MF at 29%, compared to 9.5% in 
the Ps group and 8% in the ED group (p = 0.162), 
which appears to be an important sign for the 
differentiation between the above mentioned 
entities. However, it did not reach statistical sig‑
nificance in our analysis.

Irregularity in hair shaft thickness was present 
in all evaluated patient groups. The main differ‑
ence between them was that the narrowing of 
the hair shaft in MF patients was sudden and 
extended over a long section—referred to as hair 

Table 1   Frequency of dermoscopic findings on the  non-scalp skin areas of the investigated patients’ groups with mycosis 
fungoides (MF), psoriasis (Ps), and eczematous dermatitis (ED) with statistical differences (p-value)

Statistically significant differences (p < 0.05) are marked with (*)

Dermoscopic features Mycosis fungoides 
(N = 21)

Psoriasis (N = 21) Atopic eczema 
(N = 13)

p-value

Lack of hair 29% (6/21) 9.5% (2/21) 8% (1/13) 0.162

Hair shafts

 Pili torti 80% (12/15) 16% (3/19) 8% (1/12) 0.000*

  Numerous pili torti 67% (8/12) 0% (0/19) 0% (0/12) 0.000*

  Single pili torti 33% (4/12) 16% (3/19) 8% (1/12) 0.463

 8-shaped hairs 20% (3/15) 0% (0/19) 0% (0/12) 0.035*

 Pigtail hairs 13% (2/15) 0% (0/19) 17% (2/12) 0.215

 Broken hairs 53% (8/15) 53% (10/19) 50% (6/12) 0.985

Hair shafts rapidly tapered over long 
sections

47% (7/15) 0% (0/19) 0% (0/12) 0.000*

 Angulated hairs 53% (8/15) 53% (10/19) 42% (5/12) 0.808

 Branched hairs 13% (2/15) 0% (0/19) 17% (2/12) 0.215

 Hair shafts irregular in thickness 0% (0/15) 58% (11/19) 50% (6/12) 0.001*

 Trichorrhexis nodosa- like hairs 0% (0/15) 10.5% (2/19) 0% (0/12) 0.238

 Monilethrix-like hairs 0% (0/15) 5% (1/19) 0% (0/12) 0.502

Follicular ostia

 Yellow dots 81% (17/21) 57% (12/21) 54% (7/13) 0.168
 Black dots 5% (1/21) 5% (1/21) 8% (1/13) 0.925
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shafts rapidly tapering over long sections. This 
particular abnormality was observed in 47% of 
patients with MF (p < 0.001). Rakowska et al. [5] 
did not observe this type of hair shafts in the 
scalp trichoscopy of patients with the erythro‑
dermic variant of CTCL, Ps, and AD.

Angulated hairs were present in patients 
from all study groups (53% MF, 53% Ps, and 
42% ED; p = 0.808). They were described by 
Khunkhet et  al. in alopecia areata (AA) and 
defined as partially fractured hairs forming 
a sharp angle along the hair shaft. According 
to the authors, the presence of angulated 
hairs is connected to the weakening of the 
hair shafts caused by peribulbar lymphocytic 
infiltrate [7]. A very similar trichoscopic sign, 
so-called trichoclasis (transverse fracture of 
the hair shaft with an intact cuticle), was 
earlier mentioned by Rudnicka et  al. in AA 
patients [20]. In 2020, Elmas et al. also found 
angulated hairs in patients with trichotillomania 
(TTM), concluding that this type of hair shaft 
abnormality is neither a specific sign for AA nor 
for TTM [6].

We hypothesize that the presence of 
the angulated hairs in our patients may be 
attributed to the weakening of the hair shafts 
by the subepidermal/subepithelial inflammatory 
infiltrate of the neoplastic lymphocytes in the 
dermis and recurrent mechanical injuries, such 
as scratching.

The term “branched hairs” was first used by 
Elmas et al. [6] to describe a hair shafts with 
obliquely detached pieces. In the presented 
study, this type of hair shaft abnormality was 
observed in 13% of MF patients and 17% of ED 
patients. They were not present in patients with 
Ps (p = 0.215). Elmas et al. observed this type of 
hairs in patients with TTM, suggesting that the 
branched hairs may be caused by pushing and 
manipulating the hair shaft linearly from the 
distal end to the proximal end [6]. We suspect 
that these kinds of hair shaft abnormalities may 
be caused by repetitive scratching and rubbing 
of itchy skin by those patients due to pruritus.

Similarly to angulated hairs, no branched 
hairs were observed in the scalp trichoscopy 
of patients with erythrodermic CTCL, as well 
as in patients from the comparative groups 
(psoriatic erythroderma and erythrodermic 

atopic dermatitis) in the study conducted by 
Rakowska et al. [5]. We might hypothesize that 
these differences are attributable to greater hair 
shaft thickness in the scalp in comparison to  
other body areas.

Pigtail hairs, also known as circle hairs, are 
short, regularly twisted hairs with tapered dis‑
tal parts. Such a disturbance is most likely the 
result of the rapid hair regrowth that precedes 
the complete regeneration of the hair follicle 
[20]. Sławińska et al. [21] described the case 
of an 88-year-old woman with folliculotropic 
mycosis fungoides (FMF) on the scalp, where 
trichoscopic examination revealed pigtail-like 
hairs. In the presented study, pigtail hairs were 
observed in 13% of MF patients and in 17% 
with ED. However, their presence was not sta‑
tistically significant (p = 0.215).

In contrast, 8-shaped hairs (thin, long, 
pigmented hair  shafts, repeatedly rolled in 
two opposite directions resembling number 
8) were described by Rakowska et  al. [5] as 
pathognomonic (if numerous) for the scalp 
involvement in the course of erythrodermic 
CTCL. Formation of 8-shaped hairs may result 
from the folliculotropic lymphocytic infiltrate 
effecting the hair epithelium keratinocytes. 
In the presented study, 8-shaped hairs were  
foundonly in MF patients (20%). 

Broken hairs were  present in at least half of 
the patients in each of the study groups (53% 
MF, 53% Ps, and 50% ED; p = 0.985), while 
black dots were present in these patients only 
in a small percentage (5% MF, 5% Ps, and 8% 
ED; p = 0.925). In contrast, Rakowska et al. [5] 
described the presence of multiple broken hairs 
(due to breakage of pili torti) in trichoscopy 
only in patients with erythrodermic CTCL. 
Sławińska et al. [21] found broken hairs and 
black dots, but within yellow dots, in the scalp 
trichoscopy of folicullotropic MF patients.

The limitations of our study are its 
retrospective design and the restricted number 
of patients. Further investigation is needed.
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CONCLUSIONS

The presence of hair shaft abnormalities, such 
as numerous pili torti, 8-shaped hairs, and hair 
shafts rapidly tapering over long sections, is 
an important criterion that should be con‑
sidered in the dermoscopic differentiation of 
the patchy MF and inflammatory dermatoses, 
like Ps and ED, localized on the non-scalp skin 
areas.
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