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Introduction: Early congenital syphilis (ECS) remains an emerging public health
problem in Latin America. Syphilitic alopecia (SA) is a rare and underreported
manifestation in neonates, and its trichoscopic characteristics have not yet been
systematically described.

Methods: We have conducted a 1-year cross-sectional analytical study involving
30 neonates diagnosed with ECS, classified into clinical—serological scenarios
1 and 2 according to the Centers for Disease Control and Prevention (CDC)
criteria, who were hospitalized at a tertiary care center in Guadalajara, Mexico.
Sociodemographic, clinical, and serological data were collected. The presence of
SA and associated trichoscopic findings was recorded. Neonates were stratified
according to non-treponemal titers into two groups [<1:128 vs. >1:128 and/or the
prozone phenomenon (PP)]. Associations were evaluated using the chi-squared
test or Fisher's exact test, as appropriate. Logistic regression models were used
to examine the association between trichoscopic characteristics and elevated
neonatal Venereal Disease Research Laboratory (VDRL) titers.

Results: Thirty neonates were included, yielding an ECS prevalence of 3.05%. The
vast majority of patients were male (76.7%) and were classified as CDC scenario
2 (70%). SA was identified in 23.3% of cases and was significantly associated with
VDRL titers >1:128 or the presence of a prozone phenomenon (p = 0.006; odds
ratio [OR]: 11.9; 95% confidence interval [Cl]: 1.67-84.50). The most frequent
trichoscopic abnormalities were exclamation mark hairs, coudability hairs, broken
hairs, zig-zag/angulated hairs and Pohl-Pinkus constrictions. Among these
abnormalities, exclamation mark and coudability hairs have shown the strongest
associations with elevated neonatal VDRL titers.

Conclusion: Trichoscopy enabled the identification of specific hair shaft abnor-
malities associated with increased serological activity, supporting its value as a
complementary, non-invasive diagnostic tool in pediatric dermatology for evalu-
ating neonates with ECS.

KEYWORDS
alopecia, congenital syphilis, syphilis, syphilitic alopecia, trichoscopy

01 frontiersin.org


https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
http://crossmark.crossref.org/dialog/?doi=10.3389/fmed.2026.1748553&domain=pdf&date_stamp=2026-02-18
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org/articles/10.3389/fmed.2026.1748553/full
https://www.frontiersin.org/articles/10.3389/fmed.2026.1748553/full
https://www.frontiersin.org/articles/10.3389/fmed.2026.1748553/full
https://www.frontiersin.org/articles/10.3389/fmed.2026.1748553/full
https://www.frontiersin.org/journals/medicine#editorial-board
https://www.frontiersin.org/journals/medicine#editorial-board
https://doi.org/10.3389/fmed.2026.1748553
mailto:emmanuelarambulcarrillo@outlook.com
mailto:emmanuelarambulcarrillo@outlook.com
https://doi.org/10.3389/fmed.2026.1748553
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

Arambul-Carrillo et al.

1 Introduction

Congenital syphilis (CS) is an infectious disease caused by
Treponema pallidum and transmitted primarily via the placenta,
although peripartum transmission may also occur through direct con-
tact with active maternal lesions during delivery (1, 2). Clinically, CS
is classified as early when manifestations occur within the first 2 years
of life and later when they present thereafter.

In contrast, acquired syphilis develops beyond the neonatal period
and classically progresses through the primary, secondary, latent, and
tertiary stages, with neurosyphilis representing central nervous system
involvement (1, 3).

Despite being entirely preventable and treatable, CS has experi-
enced a concerning resurgence. The United States reported a 500%
increase in cases between 2011 and 2020, according to the Centers for
Disease Control and Prevention (CDC) (4). Similarly, in Mexico, the
National Epidemiological Bulletin reported an incidence of 3.20 cases
per 10,000 live births between 2019 and 2023 (5). Comparable trends
across Latin America reflect persistent gaps in prenatal screening,
maternal treatment, and access to adequate antenatal care (6).

Syphilis is widely recognized as the “great imitator” due to its
capacity to affect virtually any organ system (4). In its congenital form,
mucocutaneous manifestations are among the most common clinical
findings (7). These manifestations include maculopapular or morbil-
liform eruptions, papulosquamous plaques with Biett’s collarette, acral
desquamation (pemphigus syphiliticus), mucosal erosions, petechiae,
erythema multiforme-like lesions, condyloma lata, and, less fre-
quently, patchy or diffuse alopecia (4, 7). Nevertheless, up to two-
thirds of affected neonates may be asymptomatic at birth or show only
subtle clinical signs, which typically become evident within the first
6 weeks of life in nearly 70% of cases (1, 2).

Syphilitic alopecia (SA) is an uncommon but well-described man-
ifestation, occurring in approximately 4% of adult patients with syphi-
lis. McCarthy’s 1940 classification—still accepted in recent
times—distinguishes a symptomatic form associated with papulo-
squamous scalp lesions, from an essential form characterized by non-
scarring hair loss in the absence of visible luetic lesions, typically
presenting in moth-eaten, diffuse, or mixed patterns (8). Recent his-
topathological and molecular studies reinforce the epitheliotropism of
T. pallidum and a specific immune-mediated follicular response, sup-
porting the biological plausibility of hair involvement (8-10).

Trichoscopy, introduced by Rudnicka et al. in 2006, enables mag-
nified visualization of scalp and hair features—including follicular
openings, perifollicular structures, hair shafts, and vascular patterns—
using handheld or digital dermatoscopes (11, 12). This non-invasive
technique has become an essential tool for differentiating hair and
scalp disorders and for reducing the need for biopsy (12, 13).
Standardized frameworks classify trichoscopic findings into five major
groups: follicular, perifollicular, scalp surface, hair distribution pat-
terns, and hair shaft abnormalities (13-15). Although congenital hair
shaft dysplasias are not explicitly included within these classification
systems, trichoscopy has increasingly been recognized as a valuable
diagnostic tool in neonates and infants with genodermatoses and as
hereditary forms of hypotrichosis, as it enables early, non-invasive
assessment of hair and scalp abnormalities in this population (16-19).

In adults, the trichoscopic characteristics of SA were outlined by
Ye et al. (20), followed by Piraccini et al. (21), who used trichoscopy
as a diagnostic tool in cases of secondary syphilis, emphasizing that
SA may represent the only manifestation of secondary disease (21).
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More recent reviews have detailed trichoscopic findings associated
with SA, highlighting alterations in hair shaft morphology, follicular
and perifollicular structures, scalp surface characteristics, and hair
distribution patterns (22, 23).

Diagnosing CS during the neonatal period remains particularly
complex, as maternal antibodies may interfere with serological inter-
pretation, and many infants are asymptomatic. The CDC guidelines
recommend a comprehensive diagnostic approach that integrates
maternal history, clinical findings, and quantitative non-treponemal
testing using Venereal Disease Research Laboratory (VDRL) or Rapid
Plasma Reagin (RPR) assays (24-26). Based on these parameters, neo-
nates are classified according to the Centers for Disease Control and
Prevention (CDC) guidelines into four diagnostic clinical scenarios
reflecting the probability of infection: confirmed or highly probable
CS (scenario 1), possible CS (scenario 2), less-likely CS (scenario 3),
and unlikely CS (scenario 4) (1, 25, 26).

However, diagnosis during the neonatal period remains challeng-
ing. Non-treponemal tests may yield false-negative results due to the
prozone phenomenon (PP) or false-positive results in other condi-
tions, such as antiphospholipid syndrome, while treponemal assays
are not routinely recommended as maternal antibodies may confuse
interpretation (7, 25, 26). These limitations highlight the need for
complementary diagnostic tools to enhance early recognition. In this
context, trichoscopy may be a valuable aid for the early identification
of CS. Therefore, the objective of this study is to (i) describe tricho-
scopic findings in neonates with early congenital syphilis (ECS), (ii)
assess their association with clinical and serologic parameters, and (iii)
explore their possible diagnostic role in CDC scenarios 1 and 2.

2 Materials and methods
2.1 Study design, settings, and participants

This single-center, cross-sectional analytical study included neonates
diagnosed with ECS who were born or admitted to the Neonatal
Intensive Care Units (NICUs) of the “Fray Antonio Alcalde” Civil
Hospital of Guadalajara (HCFAA), a tertiary referral center in
Guadalajara, Mexico. Data were collected between November 2024 and
October 2025. The inclusion criteria were as follows: (1) neonates
<29 days old; and (2) diagnosis of ECS classified as scenario 1 or 2
according to CDC criteria. Scenario 1 corresponds to confirmed or
highly probable CS (clinical abnormalities or neonatal non-treponemal
titers >4-fold maternal levels). In contrast, scenario 2 includes possible
CS with regular examination and titers <4-fold maternal levels in the
setting of absent, inadequate, or late maternal treatment. The exclusion
criteria were as follows: (1) congenital genodermatoses or hypotrichosis;
(2) neonates born to mothers with antiphospholipid syndrome; (3) poor-
quality images; and (4) failure to fulfill CDC scenario 1 or 2 criteria.

2.2 Study variables and data sources

For each participant, the following data were collected: neonatal
variables (sex, gestational age, birth weight, and parity and delivery
modes), maternal variables (age, number of prenatal visits, comor-
bidities, and drug use), and clinical-serologic variables (including
neonatal and maternal semi-quantitative VDRL titer at diagnosis,
CDC ECS scenarios, the maternal stage of acquired syphilis,
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neonatal mucocutaneous findings, and alopecia pattern). Neonatal
trichoscopic alterations were recorded according to the nomencla-
ture proposed by Kinoshita-Ise et al. (14), encompassing follicular,
perifollicular, scalp-surface, hair-distribution, and hair-shaft find-
ings. All examinations were performed using a Heine Delta One®
dermatoscope (HEINE Optotechnik GmbH & Co. KG, Gilching,
Germany) at 10 x magnification. A trichoscopic evaluation was
conducted in a systematic and standardized manner, following a
predefined protocol including a dry examination followed by a wet
examination with a water-based gel. The eyebrows and the frontal,
temporal, parietal, and occipital regions of the scalp were evaluated
sequentially, paying particular attention to clinically alopecic areas.

Trichoscopic images were analyzed independently by two
researchers—a pediatric dermatologist and a dermatologist with spe-
cific training in trichology—who were unaware of the neonatal sero-
logical titers in order to reduce the risk of observer bias.

No formal interobserver agreement analysis was performed due
to the limited sample size and exploratory nature of the study.
Discrepancies in the interpretation of the images were resolved by
consensus following a joint review of the images, being acknowledged
as a methodological limitation.

2.3 Statistical analysis

The prevalence of ECS was estimated, and its distribution was
described according to neonatal sociodemographic, clinical-serologic,
and trichoscopic variables. Data normality was assessed within each
group using the Shapiro-Wilk test.

For comparative analyses, neonates were stratified according to
semi-quantitative VDRL titers. Associations between VDRL titers and
clinical and trichoscopic findings were evaluated at predefined titer levels
(1:8, 1:16, 1:32, 1:64, 1:128, and 1:256). A statistically significant associa-
tion was identified at a cut-off value of 1:128, allowing two groups to be
defined: Group 1 (<1:128) and Group 2 (>1:128 or presence of a PP).

Statistical analyses were performed using Jamovi software (version
2.3.18). Categorical variables were analyzed using the chi-squared test
and Fisher’s exact test, as appropriate, and a p-value of <0.05 was con-
sidered statistically significant. A logistic regression analysis was con-
ducted to evaluate the associations between trichoscopic findings and
higher neonatal VDRL titers (Group 2), and results were expressed as
odds ratios (ORs) with corresponding 95% confidence intervals (95%
ClIs). No post-hoc power analysis was performed due to the explor-
atory nature of the study and the limited sample size.

3 Results

3.1 Prevalence, sociodemographic, and
serological features of early congenital
syphilis

During the study period, 32 neonates with ECS were identified.
Two were excluded—one with caudal regression syndrome and one
due to inconclusive trichoscopic images—resulting in a final total of
30 neonates, corresponding to a prevalence 3.05% among NICU
admissions at HCFAA.

The most affected infants were male (76.7%; n = 23), those born
at >37 weeks of gestation [GW; full-term; 70%; #n = 21], and delivered
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vaginally (50%; n = 15), with a mean gestational age of 38.1 [standard
deviation (SD) + 2.44] weeks and a mean birth weight of 2,822 g
(SD + 644 g). Mothers had a mean age of 25.2 (SD + 6.61) years and
attended an average of 2.7 (SD + 2.59) prenatal visits; notably, 30%
(n =9) had no prenatal care. Maternal drug use during pregnancy was
reported in 53.3% (n = 16), primarily involving methamphetamine
derivatives, 43.4% (n = 13).

The majority of the neonates (70%) exhibited VDRL titers <1:128
(n = 21), with two cases (6.6%) demonstrating the PP. The mean neo-
natal VDRL titers were 1:45 (1:2-1:2048). According to CDC criteria,
70% (n = 21) were classified as scenario 2, whereas 30% (n = 9) were
classified as scenario 1. Among scenario 1 cases, 66.7% (n = 6) pre-
sented VDRL titers >1:128, while 33.3% (n = 3) exhibited VDRL titers
<1:128. The mean maternal VDRL titer was 1:187 (1:2-1:512), with
13.2% (n = 4) showing the PP. The most frequent maternal disease
stage was latent syphilis (60%; # = 18), followed by secondary syphilis
(33.4%; n = 10), and primary syphilis or neurosyphilis (6.6%; n = 2).

3.2 Clinical and trichoscopic findings in
neonates

Clinically, alopecia occurred in 23.3% (n = 7) of neonates, pre-
dominantly 83.3% (n = 6) in males. Small moth-eaten pattern patches
predominated 71.4% (n =5) (Figure 1A), while two cases (28.6%)
showed larger alopecic plaques—one with a halo-ring pattern
(Figure 1B), and another involving the interparietal and vertex regions
(Figure 1C). Mucocutaneous alterations were observed in 60%
(n = 18) of cases, including palmoplantar desquamation, maculopapu-
lar eruptions, and Biett’s collarette. When comparing clinical findings
between groups, alopecia showed a significant association with ele-
vated VDRL titers (p = 0.006; OR: 11.9, 95% CI: 1.67-84.50), whereas
mucocutaneous alterations did not show a significant association
(p =0.193; OR: 3.18, 95% CI: 0.53-19.10). Clinical findings are sum-
marized by group stratification in Table 1. It is important to note that
none of the sociodemographic or maternal variables were significantly
associated with neonatal VDRL titers in the regression model.

Regarding trichoscopic findings, several alterations were signifi-
cantly more frequent in Group 2, including exclamation-mark hairs
(p <0.001) (Figure 2A), coudability hairs (p = 0.005) (Figures 2B,C),
Pohl-Pinkus constrictions (p = 0.025) (Figure 2D), zig-zag/angulated
hairs (Figure 2E) (p = 0.046) and broken hairs (p = 0.035) (Figure 2F).
Among these findings, exclamation-mark hairs (OR: 52.6, 95% CI:
2.44-1,130.0) and coudability hairs (OR: 23.2, 95% CI: 1.02-509.0)
showed the strongest associations. All documented trichoscopic find-
ings are summarized in Table 2.

Other features, including yellow, white, or red dots, perifollicular
and interfollicular scaling, twisted or arborizing vessels, showed no
significant intergroup differences. Although leukotrichia was observed
in two patients (Figure 2F), these findings did not meet the criteria for
classification as true hair pigmentation disorders and were therefore
excluded from the analysis of trichoscopic alterations.

4 Discussion

This analytical cross-sectional study described the clinical and
trichoscopic manifestations of 30 neonates with early ECS and ana-
lyzed their association with neonatal VDRL titers according to CDC
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FIGURE 1

Clinical photographs of neonates with syphilitic alopecia: (A) neonate boy with small "moth-eaten” pattern patches; (B) neonate boy with patchy
alopecia in a halo-ring pattern; (C) neonate boy with extensive patchy alopecia involving almost the entire scalp.

TABLE 1 Clinical findings according to the subdivision of groups based on neonatal serum VDRL titers.

Total
N =30
(%, n/30)

Clinical variables Group 1

70%, 21
(%, n)

Presence of mucocutaneous 60.0%, 18/30 36.7%, 11/30

(VDRL <1:128)

Group 2
(VDRL >1:128 or

p-value OR
(95% Cl)

PP)
30%, 9
(%, n)

23.3%, 7/30

alterations
0.193 3.18 (0.53-19.10)
Absence of mucocutaneous 40.0%, 12/30 33.3%, 9/30 6.7%, 3/30
alterations
Presence of alopecia 23.3%, 7/30 6.7%, 2/30 16.6%, 5/30
0.006 11.9 (1.67-84.50)

Absence of alopecia 76.7%, 23/30 63.3%, 19/30

13.3%, 4/30

VDRL, The Venereal Disease Research Laboratory test titers; PP, prozone phenomenon; OR, odds ratio; CI, confidence interval.

Bold values indicate statistically significant results.

clinical-serologic scenarios 1 and 2. The prevalence observed (3.05%)
was similar to other Latin American reports, though estimates vary
widely across countries (2-69.3%), due to differing diagnostic criteria
and prenatal screening coverage (6, 27). These results underscore that
ECS remains a significant public health concern in the region despite
established maternal screening and treatment programs.

Regarding the maternal profile, the majority of the mothers were
young and had latent syphilis (60%), with a mean age of 25.2 years—
consistent with previous Mexican data reporting a mean age of
23 years and a predominance of latent infection (92.7%) (28). Prenatal
care was inadequate, with a mean of 2.7 prenatal visits and absence of
follow-up in 30% of cases, likely contributing to persistent vertical
transmission. High maternal VDRL titers (mean 1:187) reinforce their
value as indirect markers of infectious activity and vertical transmis-
sion risk. Drug use during pregnancy, documented in 53.3% of cases,
further underscores the need for integrated preventive strategies,
including sexually transmitted disease screening and multidisciplinary
care for substance use during pregnancy.

Among neonatal clinical-serologic variables, a male predominance
(76.7%) was observed, contrasting with female predominance reported
in other series (29, 30). Scenario 2 was the most frequent (70%), similar
to the findings in a recent Mexican cohort (28). The mean neonatal
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VDRL titers (1:45) were elevated, though direct comparisons were lim-
ited, as the majority of studies report only maternal titers. Nevertheless,
these values suggest active infection, as CDC scenario 1 classification
requires neonatal titers at least 4-fold higher than maternal titers.
Trichoscopy use in the neonatal period has been scarcely docu-
mented. Neri et al. (2013) (31) reported that healthy neonates, with a
mean birth weight of approximately 2,850 g, exhibit lower hair den-
sity and thinner shafts compared with adults, primarily in the frontal
and temporal regions, correlating with gestational age and birth
weight. They also observed vellus hair, mild scaling, and visible capil-
laries; among hair shaft abnormalities, only the presence of pigtail-
shaped hairs was documented, with no other findings on the hair
shaft or scalp (31). In our study (mean birth weight: 2,822 g), similar
findings were observed and did not correlate with VDRL titers, sug-
gesting physiological rather than disease-specific features (16, 31).
During the neonatal period, congenital hair shaft abnormalities
within the spectrum of hair shaft dysplasias are primarily associated
with genodermatoses and hereditary hypotrichosis. Trichorrhexis
invaginata is a pathognomonic finding of Netherton syndrome, while
other congenital hair shaft dysplasias have not been described in
healthy neonates (16-19). Among acquired conditions, zig-zag hair
has been described as a characteristic trichoscopic finding of tinea

frontiersin.org
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FIGURE 2

leukotrichia (white stars).

10 X non-polarized trichoscopy of the scalp in neonates with congenital syphilis: (A) Wet trichoscopy demonstrating exclamation-mark hairs (yellow
square); (B,C) Wet trichoscopy showing coudability hairs (orange arrows); (D) Wet trichoscopy highlighting Pohl—Pinkus constrictions (purple circles);
(E) Dry trichoscopy with zig-zag/angulated hairs (blue arrows); (F) Dry trichoscopy showing variability of trichoscopic findings, including zig-zag/
angulated hairs (blue arrows), “pig-tail” hairs (black arrows), broken hairs (green arrows), black dots (black circle), arborizing vessels (red box), and

capitis caused by Microsporum canis, secondary to ectotrix parasitism,
which causes fragility and fracture of the hair shaft (32).

Alopecia in the neonatal and pediatric period encompasses a wide
range of congenital and acquired causes, including hair shaft abnor-
malities, inflammatory disorders, infections, and metabolic conditions
(15, 33, 34). However, SA in the context of CS has rarely been consid-
ered within this age group (33, 34). Historically, reports of syphilitic
alopecia in ECS have been sporadic and are summarized in Table 3 (3,
35-38). The first descriptions date back to Barlow (36), and
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Wechselberg and Schneider (35) subsequently documented a preva-
lence of approximately 3% in a German cohort. More recent case
reports have described moth-eaten alopecia in neonates with ECS and
elevated non-treponemal titers measured by the RPR test, including a
titer of 1:16 in one report (38) and a titer of 1:256 in another report
(37), supporting a relationship between serologic activity and follicu-
lar involvement. In our study, SA was identified in 23.3% of neonates,
which was substantially higher than the 3% reported by Wechselberg
and Schneider (35), with a marked male predominance (83.3%).
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TABLE 2 Trichoscopic findings documented in the subdivision of groups based on the neonatal serum VDRL titers.

Location
findings

Trichoscopic
findings variables

Group 1 Group 2
(VDRL (VDRL
<1:128) >1:128 or

70%, 21 PP)
(%, n) 30%, 9

(%, n)

p-value OR
(95% Cl)

Follicular findings Yellow dots 3.3%, 1 0%, 0 3.3%, 1 0.120 7.59 (0.28-205.00)
White dots 3.3%, 1 0%, 0 3.3%, 1 0.120 7.59 (0.28-205.00)
Red dots 6.6%, 2 3.3%, 1 3.3%, 1 0.523 2.50 (0.13-45.00)
Hair shaft findings Pohl-Pinkus constrictions 6.6%, 2 0%, 0 6.6%, 2 0.025 14.30 (0.61-
334.00)
Coiled hair 10.0%, 3 10.0%, 3 0%, 0 0.232 10.00 (0.87-
115.00)
Coudability hair 10.0%, 3 0%, 0 10.0%, 3 0.005 23.20 (1.02-
509.00)
Broken hair 13.3%, 4 3.3%, 1 10.0%, 3 0.035 10.0 (0.87-115.00)
Exclamation mark hair 16.6%, 5 0%, 0 16.6%, 5 <0.001 52.60 (2.44-
1130.00)
Zig-zag/angulated hair 30.0%, 9 13.3%, 4 16.6%, 5 0.046 5.31 (0.96-29.30)
Pigtail hair 56.6%, 17 43.3%, 13 13.3%, 4 0.376 0.49 (0.10-2-40)
Black dots 56.6%, 17 36.6%, 11 20.0%, 6 0.469 1.82(0.35-9.27)
Perifollicular or Interfollicular scales 10.0%, 3 6.6%, 2 3.3%, 1 0.894 1.19 (0.09-15.0)
interfollicular findings | perifollicular scales 43.3%, 13 26.6%, 8 16.6%, 5 0.376 2.03 (0.41-9.89)
Twisted red loops 3.3%, 1 0%, 0 3.3%, 1 0.120 7.59 (0.28-205.00)
Arborizing red lines 63.3%, 19 43.3%, 13 20.0%, 6 0.840 1.23 (0.23-6.36)

VDRL, The Venereal Disease Research Laboratory test titers; PP, prozone phenomenon; OR, odds ratio; CI, confidence interval. * Trichoscopic alterations were observed in 16.6% (1 = 5) of
cases with at least one alteration, 36.7% (n = 11) with two alterations, and 46.7% (n = 14) with three or more alterations.

Bold values indicate statistically significant results.

Similar trends have been observed in pediatric acquired syphilis,
where Rolotti et al. (3) reported SA in 18.7% of cases, predominantly
affecting male infants (66.6%) and presenting with a diffuse or moth-
eaten pattern. In the majority of cases, our series corresponded to
McCarthy’s “essential” type, characterized by non-scarring moth-
eaten alopecia without other visible syphilitic lesions, mirroring pat-
terns described in adult secondary syphilis (20-22). Differences in
incidence rates are likely related to population heterogeneity and the
fact that the majority of previous studies did not specifically focus on
the systematic characterization of alopecia. In addition, SA may be
underdiagnosed due to its subtle clinical presentation and the lack of
systematic and routine scalp examinations.

Mucocutaneous alterations were observed in 60% of our neonates,
which is consistent with previous literature and reinforces the idea that
a considerable proportion of infants with ECS may remain asymptom-
atic or present only subtle manifestations (1, 2).

Unlike previous studies, our study incorporated a systematic
trichoscopic evaluation correlated with neonatal serologic activity. A
significant association was found between alopecia and elevated VDRL
titers (>1:128 or PP) (p = 0.006; OR: 11.9, 95% CI: 1.67-84.50), suggest-
ing that follicular involvement may reflect a higher treponemal load or
increased local inflammatory activity induced by T. pallidum. Neonates
with elevated VDRL titers more frequently exhibited exclamation-mark
hairs (p < 0.001), coudability hairs (p = 0.005), Pohl-Pinkus constric-
tions (p = 0.025), broken hairs (p = 0.035), and zig-zag/ angulated hairs
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(p = 0.046). Among these findings, exclamation-mark hairs (OR 52.6)
and coudability hairs (OR 23.2) showed the strongest associations, sup-
porting their potential preliminary value as trichoscopic indicators of
syphilitic activity; however, the confidence intervals were wide, reflect-
ing the limited sample size and exploratory nature of the analysis.

These findings partly coincide with the trichoscopic patterns
described in SA in adults, including broken hairs, zig-zag or angulated
hairs, pigtail hairs, vellus and regrowing hairs, along with yellow and
black dots, interfollicular scaling, and empty follicles (22, 23, 39). In
adults, these features are interpreted as markers of inflammatory fol-
licular lesions and alterations in the hair cycle occurring in the context
of secondary syphilis (40).

Nevertheless, it is important to highlight some significant differ-
ences when interpreting these findings in newborns. Unlike SA in
adults, neonatal hair follicles are physiologically immature, with a
predominance of synchronized hair cycles, finer hair shafts, and
incomplete follicular differentiation (16). Consequently, several
trichoscopic features commonly considered pathological in adults,
such as visible vessels, perifollicular scaling, ponytail hairs, vellus
hairs, and short redrawing hairs, may also be observed in healthy neo-
nates as part of normal scalp development (31). Furthermore, while
SA in adults usually presents with well-defined clinical patterns, such
as diffuse or patchy alopecia, neonatal cases often lack obvious alope-
cic patches and instead exhibit subtle, diffuse trichoscopic alterations
(20, 23, 41). This developmental context limits the direct extrapolation
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TABLE 3 Summary of previous studies on syphilitic alopecia and hair-related findings.

Author (year)

Country Study design

Population

Main findings

10.3389/fmed.2026.1748553

Limitations

(1970) (35) observational study

Barlow (1877) (36) United Kingdom | Case series Infants with CS 2 First description of alopecia Historical descriptive series;
in CS; involvement of the lack of modern serological
eyebrows and frontal and confirmation and absence of
temporal regions, with no alopecia subtype
conclusive microscopic hair | characterization.
findings.

Wechselberg and Schneider | Germany Retrospective Infants with manifest CS 127 | Describes the frequency and | Not focused on alopecia;

chronology of clinical
manifestations; alopecia was

infrequent (~3%).

absence of trichoscopic

evaluation.

Reddy et al. (2006) (38) United States Case report

Neonate with early CS 1

First modern report of patchy
neonatal alopecia associated
with congenital syphilis, with
elevated non-treponemal

titers (RPR 1:16).

Single case; lack of follow-up;

no trichoscopic analysis.

Rolotti et al. (2018) (3) Argentina Retrospective Pediatric population 7/36 | Diffuse alopecia was observed | Small number of congenital
observational study | with CS and acquired in three infant patients cases; inability to determine
syphilis (n=3). whether alopecia
corresponded to congenital
or acquired syphilis; absence
of trichoscopic evaluation.
Zhang et al. (2019) (37) China Case report Neonate with early 1 Patchy “moth-eaten” alopecia | Single case report; absence of
congenital syphilis involving the entire scalp ina | trichoscopic evaluation; short

neonate with early congenital

follow-up.

syphilis and high non-
treponemal titers (RPR
1:256), associated with
systemic involvement
(hepatosplenomegaly and

skeletal changes).

RPR, rapid plasma reagin test titers; CS, congenital syphilis.

of adult trichoscopic criteria to neonates and underscores the need for
cautious interpretation. Taken together, these differences highlight
that neonatal syphilitic alopecia should not be regarded as a simple
phenocopy of adult SA, but rather a distinct entity in which tricho-
scopic findings must be correlated with clinical presentation, serologic
activity, and disease severity to avoid overdiagnosis.

The presence of exclamation-mark hairs, coudability hairs, and
Pohl-Pinkus constrictions—findings also described in alopecia
areata (AA) (33, 42)—together with the identification of zig-zag
hairs, previously described in neonatal tinea capitis caused by
Microsporum canis (32), suggests that the pattern observed in our
study may represent a “mixed” trichoscopic phenotype. This con-
stellation of AA-like and tinea capitis-like features may reflect the
structural fragility of the hair shaft secondary to an inflammatory
process affecting the particularly fine and delicate neonatal follicles.
Nonetheless, these findings alone cannot fully elucidate the under-
lying etiology.

Altogether, these observations are consistent with the epithelial-
tropic and immune-mediated pathogenesis described in histopatho-
logical and immunohistochemical studies (8, 9, 43), supporting a
folliculotropic inflammatory response as a central mechanism in CS
alopecia. Further histologic and molecular investigations in neonatal
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populations are required to confirm this hypothesis and establish
trichoscopic criteria that reliably distinguish early CS from other neo-
natal hair disorders.

In this context, neonatal trichoscopy emerges as a valuable
complementary diagnostic tool, especially in situations where
serological interpretation is limited by PP, false negatives in non-
treponemal tests, or interference from maternal IgG antibodies,
as recognized in the assessment strategies currently recommended
by the CDC (26). In our study, two neonates (6.6%) exhibited a
PP, and trichoscopic findings contributed to diagnostic reassess-
ment in these cases. Its non-invasive nature, bedside applicability,
and ability to provide high-resolution imaging make trichoscopy
especially useful in the NICU setting, as it provides timely diag-
nostic guidance and supports early initiation of empirical treat-
ment while waiting for definitive results.

The strengths of our study include the use of a standardized image
acquisition methodology—combining dry and wet examinations with
a handheld dermatoscope—and the direct correlation of trichoscopic
findings with quantitative serologic titers. Several limitations should
be taken into account, including the small sample size and single-
center design, the absence of a control group of healthy or non-syph-
ilitic neonates, and the lack of clinical follow-up to evaluate the
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evolution of the findings. In addition, no formal inter-observer agree-
ment analysis was performed, and molecular or immunohistochemi-
cal confirmation of T. pallidum in the affected hair follicles was not
available.

Future multicenter and longitudinal studies incorporating histo-
logical correlation are needed to validate these findings and establish
standardized trichoscopic criteria applicable to the neonatal period.
Despite these limitations, our results provide a basis for further
research using study designs with greater statistical power to demon-
strate more solid and definitive associations.
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