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Background and Aim: Clinical manifestations of rosacea include transient or persistent facial erythema, telangiectasia, papules, and
pustules. The existing assessment tools primarily evaluate the facial area to assess the severity of rosacea. However, in addition to the
face, telangiectasia, erythema, and flushing can occur in the ear. Here, we investigated the correlation between the dermoscopic
characteristics of capillaries in the earlobe and auricle and the types and severity of rosacea.

Materials and Methods: Experienced dermatologists evaluated the clinical type, medical history, severity, and distribution pattern of
facial erythema. The clinical severity of rosacea was assessed using the standard grading system (SGS), clinician’s erythema
assessment (CEA), and investigator’s global assessment (IGA). Relationships of the clinical types and severity with the dermoscopic
characteristics of capillaries in the earlobe and auricle were further analyzed.

Results: In total, 145 patients with rosacea were enrolled in this study. We found that SGS, CEA, and IGA correlated well with the
dermoscopic features of capillaries in the earlobe (R = 0.357, 0.357, and 0.314, respectively) (p < 0.001) and auricle (R = 0.423, 0.443,
and 0.374, respectively) (p < 0.001). However, there was no significant correlation between the features and types of rosacea.
Conclusion: The dermoscopic characteristics of capillaries in the earlobe and auricle can be used as indicators of the clinical severity
of rosacea, regardless of the clinical subtype.
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Introduction
Rosacea is a chronic skin disorder characterized by transient or persistent erythema, telangiectasia, papules pustules, and
sometimes sebaceous gland hypertrophy, primarily in the convex areas of the face.' Occasionally, extrafacial rosacea has
been reported, which may involve the lateral contours of the face, ears, scalp, and neck.' Initially, the rosacea subtypes
were described as erythematotelangiectatic rosacea (ETR), papulopustular rosacea (PPR), phymatous rosacea (PHR), and
ocular rosacea, with ETR and PPR being the most common subtypes.* Neurogenic rosacea (NR) has also been described
by Scharschmidt et al® as a new subtype of rosacea characterized by dramatic facial redness, burning, stinging, and
flushing with prominent neurological symptoms; the condition fails to respond to conventional treatment. In NR, facial
lesions are more common in the peripheral type than in ETR.°

The existing literature has described and evaluated rosacea lesions occurring mostly on the scalp, arms, legs, and
chest, but reports on the ear are sparse.”® However, various patients with rosacea complain of ear flushing with or
without burning at the time of presentation. In a previous study, approximately half of the patients with rosacea presented
with earlobe erythema, which is obvious in the red area images acquired using the VISIA complexion analysis system.’

With disease progression, patients may develop otophyma,'® which shares similarities with the development of clinical
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manifestations on the face. The ear is a structure adjacent to the face, and there is also an overlap of nerve and vascular
innervation between them.'' All of the above suggests that there may be a correlation between manifestations of the ear
and face. However, to our knowledge, the relationship between capillary-related features of the ear and the type or
severity of rosacea has never been explored.

Rosacea has been reported less frequently among individuals with darker skin than among those with lighter skin, but
rosacea is not a rare disease in this population. The difficulty of discerning erythema and telangiectasia in dark skin might
explain the underdiagnosis in patients of color.'? Because delayed diagnosis has been reported in substantial numbers of
Asian patients, awareness of other signs to assist in evaluation is warranted in evaluating a patient with dark skin.'®"?

This study aimed to explore the potential association between dermoscopic capillary-related features of the earlobe
and auricle and the clinical types and severity of rosacea.

Materials and Methods

Patients

Patients with rosacea were recruited from the Dermatology Department of the local university hospital between
November 2022 and May 2023. This study was approved by the local ethics committee (2021-SR-326). Informed
consent was obtained from all the patients. The key inclusion criterion was a clinical diagnosis of rosacea by two
independent physicians according to the guidelines for rosacea.'* Information including age, sex, Fitzpatrick skin type,
clinical manifestations, family history, and personal history was recorded. Facial images were acquired using the VISIA®
6.0 complexion analysis system (Canfield, NJ, USA), and the red area images were analyzed.

Subjective Assessment of Clinical Types and the Severity of Rosacea

Two senior dermatologists classified the clinical types of rosacea as NR and non-NR according to the criteria provided by
Kim et al® and further classified the non-NR cases as ETR, PPR, or PHR according to the guidelines for rosacea.'®
Erythema distribution was divided into the peripheral type, in which erythema only affected the cheeks (Figure 1A—F),
and the centrofacial type, in which erythema also affected the forehead, nose, and chin (Figure 1G-L), as reported in the
literature.® The severity of rosacea was evaluated according to subjective scoring systems, such as the standard grading
system (SGS) for rosacea,'’ clinician’s erythema assessment (CEA),'® and investigator’s global assessment (IGA),'” the
details of which are provided in Tables S1-S3.

Figure | Typical clinical manifestations of facial erythema distribution in patients with rosacea. Peripheral pattern: facial images captured using the VISIA® system with white
light (A—C) and red area images processed by RBX technology (D—F). Centrofacial pattern: facial images captured using the VISIA® system with white light (G-I) and red
area images processed by RBX technology (J-L).
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Dermoscopic Examination and Scoring of the Capillary-Related Characteristics
Dermoscopic images were obtained at the bilateral earlobes and auricles using a handheld dermoscope (DermLite® DL4,
3 Gen Inc., San Juan Capistrano, CA, USA) in contact mode with polarized light. Two blinded dermoscopists scored the
dermoscopic capillary-related characteristics (no obvious capillary or erythematous background = 0, segmented dilated
capillaries without obvious erythematous background = 1, and segmented or reticularly dilated capillaries with obvious
erythematous background = 2) of the skin of the auricle (Figure 2A—C) and earlobe (Figure 2D-F). The grading of
capillary-related characteristics was modified from the criterion of facial telangiectasia,'® adding moderate to the mild
level. Dermoscopic capillary-related characteristics were classified as “none”, “mild”, or “severe”, according to the sum
of the bilateral scores of 0, 1-2, or 3—4, respectively.

Statistical Analysis

Statistical analyses were conducted using the SPSS software (version 26.0; SPSS Inc., Chicago, IL, USA). Demographic
and clinical data are presented as mean + standard deviation, number (percentage), minimum, and maximum. Data
according to different rosacea subtypes were compared using the Chi-squared test. The relationship between dermoscopic
capillary-related characteristics and subjective grading systems was analyzed using Spearman’s rank correlation.
Statistical significance was set at p < 0.05.

Results

Demographics and Clinical Characteristics

A total of 145 patients with rosacea were enrolled in the study. Their demographic characteristics are shown in Table 1.
The age of the patients ranged from 16 to 56 years, and their average age was 28.9+7.2 years. Regarding the Fitzpatrick
skin type, 28, 104, and 13 cases were classified as type II, III, and IV, respectively. The duration of rosacea ranged
between 1 and 240 months with an average of 34.5 + 42.9 months. Ten patients were diagnosed with NR, whereas among
the remaining patients, 112 (77.2%) were subtyped as ETR, 17 (11.7%) as PPR, and 6 (4.1%) as PHR. More than half of
the patients (60.0%) manifested with central facial erythema. Among all patients, 60.7% had frequent facial flushing
during their teenage years and 26.9% had a positive self-reported family history of rosacea.

Figure 2 Standard dermoscopic presentations of the skin of the auricular scored as 0 (A), | (B), and 2 (C) and of the earlobe scored as 0 (D), | (E), and 2 (F).
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of Patients with Rosacea

Table | Demographic and Clinical Characteristics

Number (%)

Age, years
Mean + SD
Range

Sex
Female
Male

Fitzpatrick skin type
I
n
v

Type of rosacea

NR

Non-NR
ETR
PPR
PHR

Erythema distribution
Central
Peripheral

Family history
Yes
No

Facial flushing as a teenager

Yes
No

28972
16-56

140 (96.6%)
5 (3.4%)

28 (19.3%)
104 (71.7%)
13 (9%)

10 (6.9%)
135 (93.1%)
112 (77.2%)
17 (11.7%)
6 (4.1%)

87 (60.0%)
58 (40.0%)

39 (26.9%)
106 (73.1%)

88 (60.7%)
57 (39.3%)

Abbreviations: NR, neurogenic rosacea; ETR, erythematotelan-
giectatic, PPR, papulopustular, PHR, phymatous, SD, standard
deviation.

Correlation Between Rosacea Subtypes and Dermoscopic Capillary-Related

Characteristics of the Earlobe and Auricle

No significant difference was found between the grades of dermoscopic capillary-related characteristics of the ears and

the types of rosacea between the NR and non-NR groups (p > 0.05, Table 2). Among the non-NR patients, no correlation

was found between the grades of dermoscopic capillary-related characteristics of the ears and the types of rosacea (ETR,
PPR, and PHR) (p > 0.05, Table 2).

Table 2 Correlation of the Grades of Dermoscopic Capillary-Related Characteristics of the Earlobe, Auricle and Rosacea Subtypes

Earlobe Statistical P Auricle Statistical P
Test Test

None Mild Severe | Total Fisher exact | 0.057 | None Mild Severe | Total Fisher exact | 0.466
NR 2 | 7 10 method | 3 6 10 method
Non-NR 46 48 41 135 24 60 51 135

None Mild Severe | Total None Mild Severe | Total
ETR 37 38 37 112 0310 20 47 45 112 0.247
PHR 2 0 6 2 0 6
PPR 5 8 4 17 2 6 17
Total 48 49 48 145 25 63 57 145

Abbreviations: NR, neurogenic rosacea; ETR, erythematotelangiectatic, PPR, papulopustular, PHR, phymatous.
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Correlation between the Grades of Dermoscopic Capillary-Related Characteristics of
the Ears and SGS, CEA, and IGA

The correlations between SGS, CEA, and IGA and dermoscopic capillary-related characteristics of the ears are shown in
Table 3. Of the 145 patients rated on the SGS, 57 were rated as mild, 61 as moderate, and 27 as severe. Statistically
significant correlations were observed between the SGS and the severity of earlobe and auricle telangiectasia (p < 0.001,
Table 3). Of the 145 patients rated by CEA, 12 scored 1 (almost clear), 58 scored 2 (mild), 53 scored 3 (moderate), and
22 scored 4 (severe). Statistically significant correlations were observed between CEA levels and the severity of earlobe
and auricle telangiectasia (p < 0.001, Table 3).

In the IGA, 16 of the 145 patients scored 1 (almost clear), 55 scored 2 (mild), 57 scored 3 (moderate), and 17 scored 4
(severe). Statistically significant correlations were observed between IGA and the severity of earlobe and auricle
telangiectasias (p < 0.001, Table 3).

Discussion
In clinical practice, erythema, telangiectasia, and burning of the auricle and earlobe are usually overlooked; however, it
has been noted that manifestations in the ear are worthy of clinical attention.'*

Although the pathophysiology of rosacea is not completely understood, neurovascular dysregulation and neurogenic
inflammation are presumed pathophysiologic key components.'” The density of nerve fibers in the human ear is rather
high, with different nerves distributed in the external ear, including the auriculotemporal nerve (ATN), great auricular
nerve, and auricular branch of the vagus nerve,zo all of which are anastomosed with the facial nerve.!' The ATN
originates from the mandibular branch of the trigeminal nerve, which also divides into buccal nerves that innervate
sensation in the cheek.?' In addition to the face, the sensory branch of the facial nerve receives sensations from the outer
ear.”>** The vascular supply to the ear comes from the branches of the middle temporal and posterior auricular arteries,
which sensorily innervate the trigeminal nerve.>* Furthermore, the trigeminal nerve innervates the facial skin involved in
rosacea.”

The facial and trigeminal nerves are thought to involved in facial vasodilation.”® Patients with gasserian lesions
showed a shorter period and lower intensity of histamine-induced facial flushing than control participants.’” Gonzalez

126

et al”” reported that stimulation of the divisions of the trigeminal nerve in cats caused an increase in skin temperature in

the corresponding area of distribution. The mechanism of trigeminal nerve-induced vasodilatation may be caused by the

Table 3 Correlation of SGS, CEA, and IGA and Dermoscopic Capillary-Related Characteristics of the Earlobe and Auricle

Earlobe Statistical p/R Auricle Statistical p/R
Test Test

SGS None | Mild | Severe | Total Spearman 0.000/ | None | Mild | Severe | Total Spearman 0.000/
Mild 27 21 9 57 correlation 0.357 18 27 12 57 correlation 0.423
Moderate 18 20 23 6l analysis 7 29 25 6l analysis
Severe 3 8 16 27 0 7 20 27
CEA None | Mild | Severe | Total None | Mild | Severe | Total
I (almost clear) 7 4 | 12 0.000/ 6 6 0 12 0.000/
2 (mild) 26 22 10 58 0.357 14 30 14 58 0.443
3 (moderate) I 15 27 53 3 22 28 53
4 (severe) 4 8 10 22 2 5 15 22
IGA None | Mild | Severe | Total None | Mild | Severe | Total
I (almost clear) 10 4 2 16 0.000/ 8 7 | 16 0.000/
2 (mild) 20 24 11 55 0.314 10 29 16 55 0.374
3 (moderate) 16 14 27 57 7 20 30 57
4 (severe) 2 7 8 17 0 7 10 17
Total 48 49 48 145 25 63 57 145

Abbreviations: SGS, standard grading system; CEA, clinician’s erythema assessment; IGA, investigator’s global assessment.
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release of substance P and a calcitonin gene-related peptide from nerve endings after stimulation, which promotes
vasodilatation and extravasation of substances.”® Thus, we speculate that the ear and facial skin of patients with rosacea
may be affected by a common neurovascular pathophysiology.

Patients with NR usually present with prominent neurological symptoms, remarkable erythema, and telangiectasia.
However, erythema and telangiectasia of the auricle and earlobe were not associated with either NR or non-NR rosacea.
A potential explanation is that the NR dose has no relationship with the telangiectasia characteristics of the auricle and
earlobe. NR may not be a specific type but may simply be a class of rosacea that includes significant symptoms, such as
burning, accompanied by refractory erythema.?’ It may also be possible that the severity of the patient’s disease varies
between the NR and non-NR groups.

Furthermore, the data presented in this study revealed no significant difference between the different subtypes of non-
NR patients. Research suggests that rosacea may be a manifestation of the same underlying inflammatory continuum,
which may progress in severity and to other phenotypes.'* Because of the overlap in symptoms between subtypes,
rosacea may change in phenotype; for example, patients with ETR may progress to PPR and even to PHR'*** Moreover,
Lee et al*' found vascular proliferation, and telangiectasia did not differ significantly between patients classified with
ETR and PPR. The conversion between subtypes and the overlap between subtypes may explain the absence of
significant differences.

In the current study, the severity of rosacea correlated well with the dermoscopic features of both the auricle and
earlobe. It has been reported that the severity of perifollicular lymphohistiocytic inflammation and follicular inflam-

matory reactions correlate with the severity of rosacea.’’ Drummond et al*?

found that patients with severe rosacea
presented with greater axon reflex vasodilatation than those with mild rosacea. Rosacea often starts with facial flushing
that evolves into more persistent erythema upon exacerbation, which may be the result of the dilation or disruption of
precapillary arterioles and postcapillary venules.*® Dilated skin vessels are susceptible to vasoactive substances,
resulting in a vicious cycle of vasodilation and destruction.”> As patients with severe rosacea may experience more
significant neurological and inflammatory responses, the complex overlap of nerve and vascular innervation between
the ear and face may explain the consistency in severity between the dermoscopic features of the ear and facial

symptoms.

Conclusion

Our study, to the best of our knowledge, is the first to investigate the relationship between rosacea and capillary-related
characteristics of ear. The results suggest that dermoscopic capillary-related characteristics of the auricle and earlobe can
be used as indicators of the clinical severity of rosacea, regardless of the clinical subtype, which will bring clinicians’
attention to the manifestations of rosacea beyond the face.

Abbreviations
ATN, auriculotemporal nerve; CEA, clinician’s erythema assessment; ETR, erythematotelangiectatic; IGA, investigator’s
global assessment; NR, neurogenic rosacea; PPR, papulopustular; PHR, phymatous; SGS, standard grading system.
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