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Background: Syphilitic alopecia (SA) and alopecia areata (AA) are two distinct conditions that frequently present diagnostic 
difficulties, especially when differentiating between them due to their similar clinical presentations. Trichoscopy may help in 
differential diagnosis, but a comparison between trichoscopic features of SA and AA is yet to be researched.
Objective: To compare trichoscopic features between SA and AA and determine their discriminative values.
Methods: Electronic medical records and trichoscopic images of patients diagnosed with SA or AA between January 2000 and 
February 2022 were retrieved. Trichoscopic features were statistically compared, and their discriminative values were demonstrated as 
sensitivity, specificity, predictive value, likelihood ratio, and area under the receiver operating characteristic curve (AUC).
Results: A total of 69 patients were included: 23 SA and 46 AA cases were matched with a 1:2 ratio. Black dots, broken hairs, pigtail 
hairs, exclamation mark hairs, tapered hairs, angulated hairs, and non-pigmented regrowing hairs were significantly more prevalent in 
AA than in SA (all P<0.05), whereas erythematous background was more prevalent in SA than in AA patients (P=0.008). Among the 
aforementioned trichoscopic features, exclamation mark hairs and non-pigmented regrowing hairs had a high positive likelihood ratio 
for AA (16.17 and 8.34, respectively); however, only exclamation mark hairs revealed high AUC (AUC=0.816).
Conclusion: Despite the presence of several similar trichoscopic features between SA and AA, trichoscopy can aid in distinguishing 
between the two diseases. Exclamation mark hairs are the only trichoscopic feature that can be used to differentiate patients with 
clinically suspicious SA from those with AA.
Keywords: alopecia areata, alopecia syphilitica, dermoscopy, exclamation mark hairs, syphilis, trichoscopy

Introduction
Non-scarring alopecia is one of the chief presenting complaints among dermatology patients. Among this group of 
disorders, syphilitic alopecia (SA) and alopecia areata (AA) are two distinct conditions that often pose a challenge in 
differential diagnosis, since both can show similar clinical presentations that usually require a histopathological exam
ination to achieve a definitive diagnosis.1–3

SA is a relatively rare non-scarring alopecia disorder, occurring in approximately 2.9–22.2% of patients with 
secondary syphilis.4–6 It is considered a great imitator due to its various presentations that mimic other hair disorders, 
such as AA and trichotillomania. SA comprises three distinct hair loss patterns, including moth-eaten, diffuse, and mixed 
alopecia, and can affect eyebrows and eyelashes.7 It can be classified based on mucocutaneous involvement into 
symptomatic SA (alopecia with syphilitic skin lesions) and essential SA (hair loss without other cutaneous features).5 

Proper antibiotic treatment for syphilis is effective in achieving significant hair regrowth.
AA is an immune-mediated non-scarring alopecia with 1.7–2.1% lifetime prevalence.8–10 Despite its prevalence, the causes 

and mechanisms of AA are not yet fully understood. AA manifests in various clinical types, including a well-circumscribed patch 
or patches, reticular, diffuse, ophiasis, complete scalp hair loss (alopecia totalis), and total body hair loss (alopecia 
universalis).11,12 AA highly impacts patients’ quality of life owing to its unpredictable treatment response and clinical course.13,14
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Cutaneous manifestations of secondary syphilis are helpful in differentiating SA from AA; however, its absence in 
essential SA complicates the diagnosis.15 Trichoscopy, a non-invasive diagnostic tool widely used in evaluating hair and 
scalp disorders, has shown promising results in the accurate diagnosis of both conditions.16 It has been reported to 
significantly reduce scalp biopsy rate, an invasive diagnostic procedure, and increase the diagnostic yield of SA by 
40%.17 However, most trichoscopic features reported in SA are non-specific, and several findings overlap with those 
found in AA, such as tapered hairs, pigtail hairs, and zigzag hairs.18 Currently, data regarding the comparison of 
trichoscopic characteristics between two conditions are limited. Therefore, this study aims to compare trichoscopic 
features between SA and AA and determine their discriminative ability.

Materials and Methods
Study Design and Ethical Consideration
This cross-sectional, analytic, retrospective study was employed in a university-based hospital (Ramathibodi Hospital, 
Bangkok, Thailand). The Institutional Review Board for Ethics in Human Research approved this study following the 
principles of the Declaration of Helsinki (MURA2022/521). The need for informed consent was waived, and data were 
analyzed anonymously.

Study Participants
Patients diagnosed with SA or AA attending hair clinic between January 2000 and February 2022 were included and 
classified into SA and AA groups for analysis. A minimum follow-up period of 6 months for each participant was 
required. SA diagnosis was made based on the following: (i) being diagnosed with syphilis according to criteria of Center 
for Disease Control;19,20 (ii) hair loss within 6 months after disease onset; (iii) significant hair regrowth within 6 months 
after antibiotic therapy; and (iv) histopathological features consistent with SA. For the AA group, biopsy-confirmed cases 
with age and hair loss pattern matched with SA patients were included in SA:AA ratio of 1:2 for comparison. Patients 
with clinical and investigational findings inconsistent with SA or AA, other concomitant hair and scalp disorders, and 
incomplete medical records were excluded.

Data Collection and Assessment
We retrospectively reviewed the medical records of all included participants. Data were extracted from the hospital’s 
electronic database. Baseline demographics, including age, sex, clinical characteristics, and duration of disease, were 
collected. Hair loss patterns of SA and AA were categorized into patch-type (localized non-scarring alopecic patch), 
reticular (multiple coalesced patches), diffuse (uniform hair loss over the entire scalp), and mixed ones (combination of 
patch-type and diffuse alopecia). Trichoscopic images of SA and AA were thoroughly reviewed by a hair specialist. 
Trichoscopic features were reported as the following: (i) hair shaft abnormalities (ie, upright regrowing hairs, hypopig
mented hair shafts, broken hairs, pigtail hairs, exclamation mark hairs, tapered hairs, angulated/zigzag hairs, and non- 
pigmented regrowing hairs); (ii) follicular opening abnormalities (ie, yellow dots, black dots, and empty follicles); and 
(iii) scalp abnormalities (ie, erythematous background, telangiectasia, perifollicular scales, and interfollicular scales).

Statistical Analysis
Statistical analysis was performed using SPSS Statistics version 18 (SPSS Inc., Chicago, IL, USA). Continuous variables 
were expressed as mean ± standard deviation (SD) or median (interquartile range, IQR). Categorical variables were 
expressed as proportions. Differences of variables between SA and AA were determined using chi-square, Fisher’s exact 
test, Mann–Whitney U-test, or independent samples t-test, as appropriate. P<0.05 was considered statistically significant. 
The diagnostic ability of each trichoscopic sign in differentiating SA from AA was demonstrated as sensitivity, 
specificity, positive predictive value (PPV), negative predictive value (NPV), and likelihood ratio (LR) with correspond
ing 95% confidence intervals (CI). For the construction of receiver operating characteristics (ROC) curves, the relation
ship between the sensitivity and specificity of each trichoscopic feature was plotted, and the area under the ROC curve 
(AUC) was obtained to provide its discriminative ability.
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Results
Demographics and Clinical Characteristics
Baseline demographics are summarized in Table 1. Twenty-three patients with SA and 46 patients with AA met the 
inclusion criteria. The mean ages at disease onset in AA and SA patients were 30.9 ± 9.1 and 27.6 ± 8.8 years, 
respectively (P=0.155). The median duration of disease was 1 (1–3) month in patients with SA, comparable to those with 
AA (2 [1–6] months; P=0.42). Male predominance was demonstrated in both group with 86.9% in SA and 76.1% in AA 
(P=0.29). The reticular type was the most common hair loss pattern (AA=18 [39.1%] vs SA=9 [39.1%]), followed by 
patch-type (AA=12 [26.1%] vs SA=6 [26.1%]), diffuse (AA=8 [17.4%] vs SA=4 [17.4%]), and mixed pattern (AA=8 
[17.4%] vs SA=4 [17.4%]). No statistically significant differences in baseline characteristics between the two groups 
were observed.

Comparison of Trichoscopic Features
The trichoscopic signs observed in each group are summarized in Table 2. Regarding signs of hair shaft abnormalities, 
broken hairs (AA=60.9% vs SA=17.4%; P<0.001), pigtail hairs (AA=30.4% vs SA=8.7%; P=0.043), exclamation mark 

Table 1 Comparison of Baseline Characteristics Between Syphilitic Alopecia and Alopecia Areata

Variables Syphilitic Alopecia  
n = 23

Alopecia Areata  
n = 46

P-value

Age of disease onset, year, mean ± SD 27.6 ± 8.8 30.9 ± 9.1 0.155

Duration of hair loss, month, median (IQR) 1 (1–3) 2 (1–6) 0.42

Gender, n (%)
● Male 20 (86.9) 35 (76.1) 0.29

● Female 3 (13.1) 11 (23.9)

Pattern of alopecia, n (%)

● Reticular pattern 9 (39.1) 18 (39.1) 1.0

● Patch-type pattern 6 (26.1) 12 (26.1)
● Diffuse pattern 4 (17.4) 8 (17.4)

● Mixed pattern 4 (17.4) 8 (17.4)

Abbreviations: IQR, interquartile range; SD, standard deviation.

Table 2 Comparison of Trichoscopic Features Between Syphilitic Alopecia and Alopecia Areata

Trichoscopic Signs Syphilitic Alopecia, n (%) 
n = 23

Alopecia Areata, n (%) 
n = 46

P-value

Upright regrowing hairs 14 (60.9) 30 (65.2) 0.72

Hypopigmented hair shafts 6 (26.1) 8 (17.4) 0.39

Broken hairs 4 (17.4) 28 (60.9) <0.001*

Pigtail hairs 2 (8.7) 14 (30.4) 0.043*

Exclamation mark hairs 0 31 (67.4) <0.001*

Tapered hairs 5 (21.7) 28 (60.9) 0.002*

Angulated hairs/Zigzag hairs 1 (4.3) 12 (26.1) 0.029*

Non-pigmented regrowing hairs 0 16 (34.8) 0.004*

(Continued)
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hairs (AA=67.4% vs SA=0%; P<0.001), tapered hairs (AA=60.9% vs SA=21.7%; P=0.002), angulated hairs (AA=26.1% 
vs SA=4.3%; P=0.029), and non-pigmented regrowing hairs (AA=34.8% vs SA=0%; P=0.004) were significantly more 
prevalent in AA than SA. Whereas upright regrowing hairs (AA=65.2% vs SA=60.9%; P=0.72) and hypopigmented hair 
shafts (AA=17.4% vs SA=26.1%; P=0.39) were both observed in SA and AA without statistically significant difference.

In terms of follicular opening abnormalities, a significantly higher percentage of AA patients exhibit black dots 
compared to SA (AA=76.1% vs SA=26.1%; P<0.001), while the percentages of yellow dots (AA=45.6% vs SA=43.5%; 
P=0.86) and empty follicle (AA=52.2% vs SA=56.5%; P=0.73) observed in SA and AA groups were not different.

According to scalp abnormalities, the erythematous background was more prevalent in SA than in AA patients 
(AA=6.5% vs SA=39.1%; P=0.008), while the prevalence of telangiectasia (AA=0% vs SA=4.3%; P=0.6), perifollicular 
scales (AA=6.5% vs SA=8.7%; P=0.74), and interfollicular scales (AA=10.9% vs SA=8.7%; P=0.77) between groups 
was not different. Figures 1 and 2 demonstrate examples of trichoscopic features of SA and AA, respectively.

Discriminative Ability of Trichoscopy
Sensitivity, specificity, PPV, NPV, LR, and AUC for all trichoscopic features of SA and AA are demonstrated in Table 3 
and Table 4, respectively. Exclamation mark hairs, angulated hairs, and non-pigmented regrowing hairs had considerably 
high specificity (exclamation mark hairs=95.83%, angulated hairs=95.65%, and non-pigmented regrowing hairs=95.83) 
and PPV (exclamation mark hairs=96.88%, angulated hairs=92.31%, and non-pigmented regrowing hairs=94.12%) for 
AA. Additionally, exclamation mark hairs and non-pigmented regrowing hairs also had a high positive LR for AA 
(exclamation mark hairs=16.17 and non-pigmented regrowing hairs=8.34); nevertheless, only exclamation mark hairs 
revealed high AUC (AUC=0.816). In contrast, features of scalp abnormalities showed significantly high specificity to SA 
(erythematous background=93.48%, telangiectasia=97.87%, perifollicular scales=93.48%, and interfollicular 
scales=89.13%). However, their PPV, NPV, LR, and AUC were inconsiderable. Other trichoscopic signs with comparable 
prevalence, namely upright regrowing hairs, hypopigmented hair shafts, yellow dots, empty follicles, telangiectasia, 
perifollicular scales, and interfollicular scales, had insignificant AUC values for both SA and AA.

Discussion
SA and AA can manifest overlapping clinical and trichoscopic presentations, leading to diagnostic challenges. Our study 
indicates that despite the presence of several similar trichoscopic features between SA and AA, trichoscopy can provide 
additional diagnostic information that aids in differentiating between them. Exclamation mark hairs and non-pigmented 
regrowing hairs revealed significant positive LR, reporting their diagnostic values to specify AA patients correctly. 
Moreover, exclamation mark hairs showed considerable AUC value, being the best discriminative sign to differentiate 
AA from SA.

Table 2 (Continued). 

Trichoscopic Signs Syphilitic Alopecia, n (%) 
n = 23

Alopecia Areata, n (%) 
n = 46

P-value

Yellow dots 10 (43.5) 21 (45.6) 0.86

Black dots 6 (26.1) 35 (76.1) <0.001*

Empty follicles 13 (56.5) 24 (52.2) 0.73

Erythematous background 9 (39.1) 3 (6.5) 0.008*

Telangiectasia 1 (4.3) 0 0.60

Perifollicular scales 2 (8.7) 3 (6.5) 0.74

Interfollicular scales 2 (8.7) 5 (10.9) 0.77

Note: *Statistically significant.
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Diagnosis of SA is usually made upon clinical suspicion and serological test. Trichoscopic examination is increas
ingly used in diagnosing hair disorders, including SA, which was reported to have up to 40% increased rate of SA 
diagnosis.17 The present study reported trichoscopic features that were prevalently observed in SA, including upright 
regrowing hairs (60.9%), empty follicles (56.5%), yellow dots (43.5%), and erythematous background (39.1%). In 
comparison, black dots (76.1%), exclamation mark hairs (67.4%), upright regrowing hairs (65.2%), tapered hairs 
(60.9%), broken hairs (60.9%), empty follicles (52.2%), and yellow dots (45.6%) were frequently exhibited in AA. 
Results were consistent with those of previous studies that reported short regrowing hairs and black dots as the most 
prevalent trichoscopic signs for SA and AA, respectively.5,18,21–23 Moreover, our findings support that trichoscopic signs 
of SA are nonspecific and overlap with those of AA.18,23 Exclamation mark hairs, angulated hairs/zigzag hairs, and non- 
pigmented regrowing hairs provided high specificity and PPV of more than 90% towards AA. However, only exclamation 
mark hairs showed high AUC, which favored the diagnosis of AA over SA.

Our study is the first to compare the prevalence of each trichoscopic finding between SA and AA. Features 
representing hair shaft abnormalities, including broken hairs, pigtail hairs, exclamation mark hairs, tapered hairs, 
angulated hairs, non-pigmented regrowing hairs, and black dots, were significantly higher in AA compared to those in 
SA, whereas erythematous background, a feature of scalp abnormalities, was found to be significantly higher in SA than 
in AA. These findings indicate that AA mainly affects hair follicles, while the scalp is an additional area affected by SA 
other than hair follicles, corresponding to histopathological features of peribulbar infiltration in AA and inflammatory 
cells infiltration of the epidermis and dermis in SA.1,18

Figure 1 Trichoscopic features of syphilitic alopecia (original magnification x20): (A) empty follicles (yellow circles) and erythematous background; (B) hypopigmented hair 
shafts (blue arrows) and erythematous background; (C) perifollicular scales, interfollicular scales, and erythematous background (green circle); (D) tapered hairs (red 
arrows), black dots (red star), and yellow dots (red circle).
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Treponema pallidum is found in the perivascular and peribulbar regions and sometimes penetrates the follicular matrix.24–29 

Consequently, an immune reaction against treponemal antigens attacks hair follicles at the peribulbar region17,18,24–26,30–32 and 
may contribute to weakening affected hair shafts. Immune response against Treponema pallidum also causes small vessel 
vasculitis, which leads to subsequent loss of terminal hairs and arrest of the hair cycle.17,33 The aforementioned process may 
contribute to hair shaft abnormalities in SA that mimic clinical features of AA since both diseases share a pathogenic mechanism 
of inflammation at the bulb of hair follicles.26,34

Black dots, exclamation mark hairs, broken hairs, and angulated/zigzag hairs are considered a spectrum of clinical 
presentations arising from weakened hair shafts.35–38 Consequently, higher percentages of those signs observed in AA 
than in SA could be attributed to differences in intensity and duration of inflammatory reaction on hair follicles, with SA 
providing a lower degree of hair follicle disruption than AA. Notably, black dots and broken hairs were non- 
discriminative signs between SA and AA since they may occur following any mechanical trauma.38

Upright regrowing hairs, pigtail hairs, and non-pigmented regrowing hairs are trichoscopic features depicting hair 
regrowth.37 The prevalence of pigtail hairs in SA was significantly lower than in AA, though the feature was non- 
discriminative, while upright regrowing hairs, representing healthy regrowth hairs, appeared non-different. Our results 
were compatible with a previously reported incidence of pigtail hairs of 4–61%37 in AA and 4.9%18 in SA and an 
incidence of upright regrowing hairs of up to 96% in SA37 and 78% in AA.18 Since pigtail hairs represent rapid terminal 
hair regrowth with incomplete hair follicle recovery,39 these results may indicate a higher degree of follicular disruption 
in AA than in SA. Non-pigmented regrowing hairs refer to hair regrowth without follicular melanogenesis, and this 
characteristic is commonly found in AA. Our study confirmed this observation by exclusively reporting this sign in the 

Figure 2 Trichoscopic features of alopecia areata (original magnification x20): (A) exclamation mark hair (yellow arrow), angulated/zigzag hairs (yellow star), and 
hypopigmented hair shafts; (B) exclamation mark hair (blue arrow) and telangiectasia (blue circles); (C) angulated/zigzag hairs (green arrow) and black dots (green circles); 
(D) exclamation mark hairs, tapered hairs (red star), and non-pigmented regrowing hairs (red arrows).
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Table 3 Diagnostic Performance of Trichoscopy Toward Syphilitic Alopecia

Trichoscopic Signs Sensitivity % (95% CI) Specificity % (95% CI) PPV % (95% CI) NPV % (95% CI) LR+ (95% CI) LR- (95% CI) AUC

Upright regrowing hairs 60.87 (38.54–80.29) 34.78 (21.35–50.25) 31.82 (18.61–47.58) 64.0 (42.52–82.03) 0.93 (0.63–1.37) 1.12 (0.59–2.14) 0.478

Hypopigmented hair shafts 26.09 (10.23–48.41) 82.61 (68.58–92.18) 42.86 (17.66–71.14) 69.09 (55.19–80.86) 1.5 (0.59–3.81) 0.89 (0.67–1.17) 0.543

Broken hairs 17.39 (4.95–38.78) 39.13 (25.09–54.63) 12.5 (3.51–28.99) 48.65 (31.92–65.6) 0.28 (0.11–0.71) 2.11 (1.4–3.16) 0.283

Pigtail hairs 8.7 (1.07–28.04) 69.57 (54.25–82.26) 12.5 (1.55–38.35) 60.38 (46.0–73.55) 0.28 (0.07–1.25) 1.31 (1.04–1.65) 0.391

Exclamation mark hairs 4.17 (0.11–21.12) 32.61 (19.53–48.02) 3.13 (0.08–16.22) 39.47 (24.04–56.61) 0.06 (0.01–0.42) 2.93 (1.92–4.48) 0.184

Tapered hairs 21.74 (7.46–43.7) 39.13 (25.09–54.63) 15.15 (5.11–31.9) 50.0 (32.92–67.08) 0.35 (0.15–0.8) 2.0 (1.31–3.04) 0.304

Angulated hairs/Zigzag hairs 4.35 (0.11–21.95) 73.91 (58.87–85.73) 7.69 (0.19–36.03) 60.71 (46.75–73.5) 0.16 (0.02–1.2) 1.29 (1.06–1.56) 0.391

Non-pigmented vellus hairs 4.17 (0.11–21.12) 65.22 (49.75–78.65) 5.88 (0.15–28.69) 56.6 (42.28–70.16) 0.11 (0.01–0.84) 1.46 (1.17–1.84) 0.347

Yellow dots 43.48 (23.19–65.51) 54.35 (39.01–69.1) 32.26 (16.68–51.37) 65.79 (48.65–80.37) 0.95 (0.54–1.67) 1.04 (0.66–1.62) 0.489

Black dots 26.09 (10.23–48.41) 23.91 (12.59–38.77) 14.63 (5.57–29.17) 39.29 (21.5–59.42) 0.34 (0.16–0.69) 3.09 (1.74–5.46) 0.25

Empty follicles 56.52 (34.49–76.81) 47.83 (32.89–63.05) 35.14 (20.21–52.54) 68.75 (49.99–83.88) 1.08 (0.68–1.7) 0.9 (0.52–1.58) 0.522

Erythematous background 39.13 (19.71–61.46) 93.48 (82.1–98.63) 75.0 (42.81–94.51) 75.44 (62.24–85.87) 6.0 (1.79–20.0) 0.65 (0.46–0.91) 0.663

Telangiectasia 4.35 (0.11–21.95) 97.87 (88.71–99.95) 50.0 (1.26–98.74) 67.65 (55.21–78.49) 2.04 (0.13–31.22) 0.97 (0.88–1.07) 0.511

Perifollicular scales 8.7 (1.07–28.04) 93.48 (82.1–98.63) 40.0 (5.27–85.34) 67.19 (54.31–78.41) 1.33 (0.23–7.42) 0.97 (0.84–1.13) 0.511

Interfollicular scales 8.7 (1.07–28.04) 89.13 (76.43–96.38) 28.57 (3.67–70.96) 66.13 (52.99–77.67) 0.8 (0.16–3.81) 1.02 (0.87–1.2) 0.511

Abbreviations: AUC, area under the Receiver Operating Characteristic curve; CI, confidence interval; LR+, positive likelihood ratio; LR-, negative likelihood ratio; NPV, negative predictive value; PPV, positive predictive value.
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Table 4 Diagnostic Performance of Trichoscopy Toward Alopecia Areata

Trichoscopic Signs Sensitivity % (95% CI) Specificity % (95% CI) PPV % (95% CI) NPV % (95% CI) LR+ (95% CI) LR- (95% CI) AUC

Upright regrowing hairs 65.22 (49.75–78.65) 39.13 (19.71–61.46) 68.18 (52.42–81.39) 36.0 (17.97–57.48) 1.07 (0.72–1.58) 0.88 (0.46–1.69) 0.522

Hypopigmented hair shafts 17.39 (7.82–31.42) 73.91 (51.59–89.77) 57.14 (28.86–82.34) 30.91 (19.14–44.81) 0.66 (0.26–1.69) 1.11 (0.84–1.47) 0.457

Broken hairs 60.87 (45.37–74.91) 82.61 (61.22–95.05) 87.5 (71.01–96.49) 51.35 (34.4–68.08) 3.5 (1.39–8.78) 0.47 (0.31–0.71) 0.717

Pigtail hairs 30.43 (17.74–45.75) 91.3 (71.96–98.93) 87.5 (61.65–98.45) 39.62 (26.45–54.0) 3.5 (0.86–14.11) 0.76 (0.6–0.95) 0.609

Exclamation mark hairs 67.39 (51.98–80.47) 95.83 (78.88–99.89) 96.88 (83.78–99.92) 60.53 (43.39–75.96) 16.17 (2.34–111.34) 0.34 (0.22–51.98) 0.816

Tapered hairs 60.87 (45.37–74.91) 78.26 (56.3–92.54) 84.85 (68.1–94.89) 50.0 (32.92–67.08) 2.8 (1.24–6.28) 0.5 (0.32–0.76) 0.696

Angulated hairs/Zigzag hairs 26.09 (14.27–41.13) 95.65 (78.05–99.89) 92.31 (63.97–99.81) 39.29 (26.5–53.25) 6.0 (0.83–43.35) 0.77 (0.63–0.93) 0.609

Non-pigmented vellus hairs 34.78 (21.35–50.25) 95.83 (78.88–99.89) 94.12 (71.31–95.85) 43.4 (29.84–57.72) 8.34 (1.17–59.2) 0.68 (0.54–0.85) 0.653

Yellow dots 45.65 (30.9–60.99) 56.52 (34.49–76.81) 67.74 (48.63–83.32) 34.21 (19.63–51.35) 1.05 (0.59–1.84) 0.96 (0.61–1.5) 0.511

Black dots 76.09 (61.23–87.41) 73.91 (51.59–89.77) 85.37 (70.83–94.43) 60.71 (40.58–78.5) 2.91 (1.43–5.91) 0.32 (0.18–0.57) 0.75

Empty follicles 52.17 (36.95–67.71) 43.48 (23.19–65.51) 64.86 (47.46–79.79) 31.25 (16.12–50.01) 0.92 (0.58–1.45) 1.1 (0.63–1.91) 0.478

Erythematous background 6.52 (1.37–17.9) 60.87 (38.54–80.29) 25.0 (5.49–57.19) 24.56 (14.13–37.76) 0.16 (0.04–0.55) 1.53 (1.09–2.14) 0.337

Telangiectasia 2.13 (0.05–11.29) 95.65 (78.05–99.89) 50.0 (1.26–98.74) 32.35 (21.51–44.79) 0.48 (0.03–7.47) 1.02 (0.92–1.12) 0.489

Perifollicular scales 6.52 (1.37–17.9) 91.3 (71.96–98.93) 60.0 (14.66–94.73) 32.81 (21.59–45.69) 0.75 (0.13–4.17) 1.02 (0.88–1.18) 0.489

Interfollicular scales 10.87 (3.62–23.57) 91.3 (71.96–98.93) 71.43 (29.04–96.33) 33.87 (22.33–47.01) 1.25 (0.26–5.95) 0.97 (0.83–1.14) 0.489

Abbreviations: AUC, area under the Receiver Operating Characteristic curve; CI, confidence interval; LR+, positive likelihood ratio; LR-, negative likelihood ratio; NPV, negative predictive value; PPV, positive predictive value.
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AA group with high specificity. However, the diagnostic value of non-pigmented regrowing hairs for AA is limited in 
patients with grey hairs.

Trichoscopic features of scalp abnormalities in SA, including telangiectasia, perifollicular, and interfollicular scales, 
were presented almost as frequently in AA, except for significantly higher in the erythematous background, consistent 
with that reported in the previous literature.18,23 Erythematous background exhibited in SA was coherent with a higher 
degree of inflammation at the interfollicular area in SA compared to that in AA.40,41

The strength of our study is based on the fact that all included participants were biopsy-confirmed and analyzed based 
on matched cases. However, it was limited by its retrospective design and a relatively small number of cases. Our study 
was conducted at a single tertiary referral center in a homogeneous population, which may limit its generalizability. 
Future prospective, multicenter studies with a larger number of cases would be warranted to confirm our findings and 
better determine the discriminative ability of trichoscopy in differentiating SA and AA.

Conclusion
Our study is the first to compare trichoscopic features between SA and AA and evaluate their discriminative values in 
differentiating two diseases, emphasizing the diagnostic process of SA and AA using trichoscopy. A differential 
diagnosis between SA and AA should be considered in patients presenting with non-scarring alopecia. Although scalp 
biopsy provides a high diagnostic yield, trichoscopy remains an important investigative technique since it is a non- 
invasive, inexpensive, and less time-consuming method of distinguishing between SA and AA. The presence of hair shaft 
abnormalities favors clinical suspicion of AA; however, it is not definitively diagnostic, except for those who exhibit 
exclamation mark hairs, which reveal high discriminative ability for AA.

Data Sharing Statement
The data sets used to support the findings of this study are available from the corresponding author upon request.
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principles of the Declaration of Helsinki (MURA2022/521). The need for informed consent was waived, and data were 
analyzed anonymously.
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