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Abstract
Background:  Conventional treatment options for periorbital syringomas are often unsatisfactory because of inevitable 

surface damage from the procedure and frequent recurrence rate of the tumors.

Objectives:  The authors sought to ascertain the efficacy and safety of intralesional electrosurgery utilizing a monopolar 

radiofrequency device with a single insulated microneedle for the treatment of periorbital syringomas.

Methods:  A retrospective analysis was performed employing data from medical records, routine questionnaires, and clin-

ical photographs of 55 patients with periorbital syringoma who underwent intralesional electrosurgery.

Results:  Approximately one-half of the patients (50.9%) experienced marked resolution after 1 treatment. The lesion clear-

ance rate increased and lesion severity decreased each time the treatment was repeated. No persistent therapy-related 

adverse event was found except transient erythema or crusting.

Conclusions:  Intralesional electrosurgery with insulated microneedle is an effective and safe treatment option for 

periorbital syringomas.

Level of Evidence: 4 
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Syringomas are common, benign, appendageal tumors de-

rived from the intraepidermal eccrine ducts. The lesions 

appear as small, firm, flesh-colored or yellow papules 

often in multiples with symmetric distribution. They are 

histologically composed of small ductal structures lined by 

2 rows of epithelial cells. The ductal structures lie within 

a fibrous dermal stroma, which may elongate, taking the 

shape of a tadpole or a comma.1 The tumor depth ranges 

from 400 to 1200 μm and the diameter ranges from 50 to 

100 μm.2,3

Syringomas typically present in early adulthood with a 

female predominance and are mostly found on the face, 

such as the lower eyelids; hence, there are is a great de-

mand for aesthetic improvement.4,5 Syringomas are be-

nign and typically asymptomatic. The goal of treatment 

should be the improvement of cosmetic appearance via 
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size reduction rather than aggressive removal. Therefore, 

the selective destruction of dermal target lesions without 

damage to normal epidermal tissue would be the ideal 

treatment strategy.

Conventional treatment options, such as CO2 laser,6-12 

surgical excision,13 and dermabrasion,14 often result in per-

sistent postprocedural adverse events such as scarring 

and dyspigmentation. The key cause of these unwanted 

side effects is damage to the epidermis. In conventional 

management of syringomas, the accumulation of these 

disfiguring side effects is inevitable because the treatment 

requires repetitive procedures due to the recurring ten-

dency of syringomas. This is challenging for dermatologic 

surgeons who want to provide satisfactory clinical results 

to their patients.

Karam et al15 and Hong et al16 attempted intralesional 

electrosurgery with a single microneedle radiofrequency 

device (SMNR) to overcome the disadvantages of con-

ventional therapies. Both reports showed fine clinical re-

sults, sparing epidermal damage. SMNR recently emerged 

as one of the most popular techniques to treat periorbital 

syringomas in Korea because of its favorable efficacy 

and patient satisfaction. However, there is no large study, 

to our knowledge, evaluating the efficacy and safety of 

intralesional electrosurgery until now. Therefore, we report 

the utilization of a SMNR for the treatment of periorbital 

syringomas.

METHODS

Patients and Treatment

This retrospective study was approved by the Institutional 

Review Board of Chung-Ang University Hospital (IRB 

No. 1807-007-16187) and was in accordance with the 

Declaration of Helsinki. Every patient who received SMNR 

at least 3 times for treatment of periorbital syringomas from 

January 2016 to December 2018 was reviewed. Cases with 

insufficient clinical photographs (in terms of quantity or 

quality) were excluded from the analysis.

As per protocol, visit schedules were progressed in al-

most the same pattern. For every visit day, digital photo-

graphs of each patient were obtained before treatment 

using the same camera settings, patient positioning, and 

room lighting. At the second visit, every patient was re-

quested to sign and answer a routine paper form ques-

tionnaire that included subject-rated global improvement 

5-point scale based on the percentage of lesion clear-

ance (grade 0: worsened; grade 1: minimal improvement 

or 0-25% clearance; grade 2: moderate improvement 

or 25-50% clearance; grade 3: marked improvement or 

50-75% clearance; grade 4: near-total improvement or 

>75% clearance) and experienced adverse events (type 

and duration).

Local anesthesia was administered with lidocaine 

cream (EMLA, Astra Pharmaceuticals, Westborough, 

MA) and bicarbonate-buffered lidocaine-epinephrine 

injection. A  1-MHz monopolar radiofrequency (RF) de-

vice (AGNES, AGNES Medical Co., Korea) was employed 

for treatment. The antenna endplate was positioned 

beneath each patient’s nape to set a monopolar cir-

cuit. A  disposable microneedle with proximal insula-

tion (S-type needle, AGNES Medical Co.) (Figure 1) was 

fixed into the hand piece and then applied to ablate the 

Figure 1.  Magnified image of S-type microneedle.

Figure 2.  Illustration demonstrating the size and density 
category of the Periorbital Syringoma Severity Index scoring 
system.
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lesions. The proximally insulated microneedle was then 

inserted into each lesion, and an RF current was applied 

through it 2 to 3 times per papule. A video demonstrating 

a portion of the procedure is available online as 

Supplemental Material at www.aestheticsurgeryjournal.

com. The parameters (initially set at 4 W and 100 milli-

seconds) were modulated on the basis of clinical details. 

Cold packs and mupirocin ointment were applied after 

treatment. There was no further dressing or postopera-

tive care after the procedure day.

Assessment

Patient demographics, prior treatments, and patient 

satisfaction levels were recorded through medical 

charts, questionnaires, and clinical photographs. Two 

kinds of objective efficacy assessment were performed 

through clinical photographs. First, an expert panel of 

2 independent reviewers, blinded to the number of 

treatments, rated global improvement based on pre-

treatment and posttreatment photographs employing 

the same 5-point scale utilized in the patient question-

naire.9,10,17,18 Second, the panel assessed the severity 

of syringoma lesions on each photograph employing 

Periorbital Syringoma Severity Index (PSSI) (Table 1; 

Figure 2). The total score of PSSI was obtained from the 

summation of each score of 4 categories: number, size, 

involvement, and density.

Expected adverse events including erythema, edema, 

bleeding, infection, postinflammatory hyperpigmentation, 

and scars were identified by reviewing medical records, 

questionnaires, and clinical photographs.

Statistical Analysis

All statistical analyses were performed employing SPSS 

software version 25 (Statistical Package for the Social 

Sciences; SPSS, Inc., Chicago, IL). The difference in PSSI 

score before and after treatment was compared with the 

Wilcoxon signed-rank test. Statistical significance was de-

fined as P  <  0.05. To determine the level of agreement 

between the raters, weighted kappa was calculated.19 

According to the interpretation scale of Landis and Koch,20 

weighted kappa coefficients of greater than 0.61 indicated 

that the PSSI score was reliable whereas less than 0.61 

showed that it was unreliable.

RESULTS

Demographics

A total of 55 subjects (3 men and 52 women) underwent 

more than 3 treatments for syringoma utilizing SMNR. 

The majority of the patients (94.6%) were female. The age 

ranged from 18 to 69 years old (mean, 38.4 years). The initial 

Table 1.  Periorbital Syringoma Severity Indexa

Category Score Description

Number 0 No syringoma lesion

1 Number of lesions is between 1 and 10

2 Number of lesions is more than 10

Size 0 Most papules are smaller than a grid divided 

by the fine crease near the lesion

1 Most papules are larger than the grid ob-

scuring adjacent fine crease

Involvement 0 Syringomas involve lower eyelids exclusively

1 Syringomas involve beyond the lower eyelids 

(ie, upper eyelid, nose, cheek)

Density 0 Discrete lesions

1 Adjacent lesions; borders of adjacent lesions 

are merged, but each papule is distinguish-

able

2 Confluent lesions; borders of adjacent le-

sions are overlapped making each papule 

indistinguishable

aThe total score of PSSI was obtained from summation of each scores of 4 

categories; number, size, involvement, and density.

Video.  Watch now at https://academic.oup.com/asj/
article-lookup/doi/10.1093/asj/sjz288.
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development of syringoma for most of the patients (70.9%) 

was in the second and third decades of their life. Before 

treatment with SMNR, 36 patients (65.5%) had under-

gone prior interventions (CO2 laser, erbium laser, TCA, and 

others). The average total follow-up period was 230.7 days 

(range, 94-687  days). The average interval between 

treatments was approximately 3 months (115.6 days). All of 

the patients had syringoma lesions on their lower eyelids, 

whereas 49 cases (89.1%) involved other regions. These 

demographics are presented in Table 2.

Efficacy

Routine questionnaires answered on the second visit re-

vealed near-total improvement (>75%) in 2 of the 55 pa-

tients (3.6%), marked clinical improvement (51-75%) in 26 

(47.3%), moderate clinical improvement (26-50%) in 15 

(27.3%), minimal improvement (0-25%) in 7 (12.7%), and 

worsened in 5 (9.1%). Approximately one-half of the pa-

tients (50.9%) experienced clearance of more than one-

half of the lesions (Figure 3A).

A total of 110 periorbital regions of 55 patients was ana-

lyzed. The result of investigator-rated global improvement 

on the second visit showed near-total clearance (>75%) in 

1 of the 110 periorbital regions (0.9%), marked clearance 

(51-75%) in 10 (9.1%), moderate clearance (26-50%) in 36 

(32.7%), minimal clearance (0-25%) in 61 (55.5%), and wors-

ened lesions in 2 (1.8%). On the third visit, more than 75% 

clearance was observed in 6 periorbital regions (1.8%), 51% 

to 75% clearance in 32 (29.1%), 26% to 50% clearance in 42 

(38.2%), 0 to 25% clearance in 28 (25.5%), and worsened 

lesions in 2 (1.8%) (Figure 3B).

The PSSI score was significantly decreased after the first 

(mean, 3.2) and second (mean, 1.7) treatments (P < 0.05) com-

pared with baseline (mean, 4.0). The proportion of patients 

with lower PSSI scores increased with time, whereas that of 

patients with higher PSSI scores decreased (Figure 4). All of 

the weighted kappa coefficients for the inter-rater reliability 

were above 0.61 (baseline, 0.89; 2nd visit, 0.81; and 3rd visit, 

0.62). Representative cases are presented in Figures 5-7.

Safety

We did not find any evidence of serious adverse events, 

such as posttreatment scarring or dyspigmentation, on 

reviewing the medical records and clinical photographs. 

Most of the patients tolerated the therapy well. Temporary 

edema erythema and crusting were identified in 31 cases 

(56.3%), 26 cases (47.2%), and 15 cases (27.3%). The mean 

duration of each event was 2.4, 3.9, and 1.8 days, respect-

ively. There was 1 case (1.8%) of postinflammatory hyper-

pigmentation that remained for 2  months. No cases of 

infection or scarring were identified through the analysis.

DISCUSSION

The goal of syringoma treatment is to improve cosmetic 

appearance, because these lesions are considered be-

nign, nonprogressive, and typically asymptomatic.4 Both 

Table 2.  Patient Demographics

No. (%)

Gender  

  Female 52 (94.6)

  Male 3 (5.5)

Age group (y)  

  10-19 2 (3.6)

  20-29 8 (14.5)

  30-39 20 (36.4)

  40-49 20 (36.4)

  50-59 4 (7.3)

  60-69 1 (1.8)

Race  

  Asian 55 (100.0)

Fitzpatrick skin phototype  

  III 3 (5.5)

  IV 52 (94.6)

Initial onset (age in years)  

  10-19 14 (25.5)

  20-29 25 (45.5)

  30-39 8 (14.6)

  40-49 8 (14.5)

Lesion involvement  

  Lower eyelids 55 (100.0)

  Beyond the lower eyelidsa 49 (89.1)

Prior treatments  

  CO2 laser 27 (49.1)

  Others 9 (16.4)

  None 19 (34.6)

Presence of familial history 29 (52.7)

Total 55 (100.0)

aUpper eyelids, nose, cheek, forehead, etc.
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medical and surgical interventions have been described 

in the literature with variable success. For example, top-

ical retinoid21 and topical atropine22 have been shown to 

be a medical modality with moderate efficacy. However, 

the generalizability is limited due to the small numbers of 

cases. Some destructive interventions such as surgical ex-

cision,13 dermabrasion,14 direct electrocautery,23 and CO2 

laser vaporization6,7,11,12 also have been reported.

Among them, CO2 laser has been considered one 

of the better options and is widely employed due to 

A

B

Figure 3.  Results of global improvement. (A) Patient-rated global improvement based on routine questionnaire on the second 
visit. (B) Investigator-rated global improvement based on clinical photographs of the second and the third visits.
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its narrow zone of photothermolysis compared with di-

rect electrodessication. Wheeland12 first described the 

use of the continuous wave CO2 laser for the treatment 

of syringomas in 1986. Apfelberg6 followed in 1987 with 

the report of utilizing superpulsed CO2 lasers. Wang11 

utilized resurfacing CO2 laser with flashscanner to treat 

syringomas. After that, fractionated laser beam pattern9 

and pinhole drilling method18 were suggested as remedies 

to reduce the downtime of the CO2 laser. However, CO2 

laser cannot completely avoid the risk of damage to the 

skin surface because the laser beam must penetrate the 

epidermis to reach the dermal tumor. Meanwhile, Hong re-

ported in 2010 that syringoma can be effectively treated 

without surface damage utilizing intralesional electrocoag-

ulation with a monopolar RF device and single insulated 

microneedle (SMNR).16 However, the sample size was lim-

ited (2 cases) to determine its efficacy or safety.

Our data indicate competent efficacy of SMNR in treat-

ment of periorbital syringomas. After a single treatment 

session, 50.9% of patients experienced marked (>50%) 

resolution of syringoma lesions. This result is quite dif-

ferent from the data of the independent investigators, 

which showed that the more than one-half resolution was 

observed in 10% of the periorbital regions after 1 treat-

ment session and in 34.5% after 2 sessions. This dis-

crepancy reflects the degree of improvement patients 

actually feel might be more than their clinician expected. 

At the time of evaluation, the independent raters would 

have spent enough time evaluating the photographs, 

recognizing even the smallest lesions. Taking these cir-

cumstances into consideration, the efficacy data of the 

present study are quite comparable with that of 2 previ-

ously reported clinical trials that evaluated the efficacy 

of CO2 laser treatment in treating periorbital syringomas. 

One study that employed fractional ablative CO2 laser9 

reported that 51.4% of cases reached marked (>50%) res-

olution, and the other study that utilized CO2 laser via the 

pinhole method18 reported that 58.6% of cases achieved 

the same degree of outcome.

The most important advantage of SMNR compared 

with conventional CO2 laser therapy is its favorable safety 

profile. In this study, persistent adverse events, such as 

posttreatment dyspigmentation or scarring, did not occur 

in a single case. Moreover, SMNR seems to be free from 

a prolonged downtime issue compared with CO2 laser 

therapy. It only left temporary edema, erythema, and 

crusting, lasting less than 4  days (mean of 2.4, 3.9, and 

1.8). Previous clinical research with CO2 laser showed that 

fractional ablative method9 resulted in posttreatment er-

ythema for a mean of 16.67 days, crusting for a mean of 

5.87 days, and posttreatment hyperpigmentation in 14.3% 

of patients. CO2 laser via the pinhole method18 left pro-

longed erythema in 6.9% of patients and hyperpigmenta-

tion in 3.4%.

There is minimal chance of external drainage during the 

intralesional electrocoagulation procedure. However, un-

like cystic tumors such as sebaceous cysts, there is neither 

sac around the syringoma nor accumulated materials that 

must be drained for complete removal. Solely to coagu-

late the over-proliferated eccrine ducts without external 

drainage will enough to induce regression of the lesions 

after self-absorption of coagulated debris. Of course, there 

may still be remnants after the first treatment. However, ad-

ditional treatment sessions are not burdensome because 

the procedure rarely leaves traces.

Several characteristics of RF procedures give them an 

edge over laser procedures. Intralesional electrocoagula-

tion induces the thermal coagulative zone inside the tan-

gled ductal structure via its microneedle, which penetrates 

the epidermis and reaches the target depth in the dermis. 

The difference in electrical impedance between the epi-

dermis (high) and the dermis (low) allows the RF energy to 

flow in the targeted dermal tissue. Also, the amount of RF 

energy converted to heat energy depends on the electric 

conductivity of the adjacent tissue and not the chromo-

phores nearby, such as melanin pigments.24,25

Some features of the novel microneedle employed in 

this study enhanced the selectivity of the RF treatment 

even more. A  200-μm proximally insulated part on the 

1200-μm needle protrudes from the blunt body, forming a 

Figure 4.  Results of periorbital syringoma severity index 
score.
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Figure 5.  This 34-year-old female is a representative case. (A) Baseline and (B) 6 months after baseline. She received 2 
sessions in total (treatments at 0 and 3 months).

A B

Figure 6.  This 32-year-old female is a representative case. (A) Baseline and (B) 6 months after baseline. She received 2 
sessions in total (treatments at 0 and 3 months).

A B

Figure 7.  This 49-year-old female is a representative case. (A) Baseline and (B) 7 months after baseline. She received 2 
sessions in total (treatments at 0 and 3 months).

496� Aesthetic Surgery Journal 41(4)

D
ow

nloaded from
 https://academ

ic.oup.com
/asj/article/41/4/490/5601258 by N

ational Science & Technology Library user on 15 June 2022



Ahn et al� 497

T-shaped shoulder (Figure 1). The length of the insulated 

and exposed part of the S-type microneedle utilized in 

SMNR is designed to treat syringoma lesions exclusively. 

The exposed part covers the syringoma lesions while the 

insulated part gives off RF energy to bypass the epidermis.

The T-shaped shoulder of the microneedle, which func-

tions as a stopper, provides uniform depth regardless of 

session or physician. It is especially useful when applied 

to papules with confluent patterns because immediate 

edema during the procedure can obscure the presumed 

depth of the adjacent papules. By contrast, conventional 

therapeutic modalities, such as CO2 laser, often leave 

unnecessary scars or pigments if the operator lacks suf-

ficient experience. It is difficult to estimate the depth of 

the flesh-colored dermal mass from the outside. For those 

reasons, SMNR is widely employed to selectively destruct 

various target lesions in the dermis, including acne vul-

garis,26,27 trichoepithelioma,25 and lipoma.28

We developed a severity index (PSSI) to assess severity 

at a single moment rather than the difference between 2 

moments. A review of the published literature showed that 

no studies have assessed the severity of syringoma lesions 

based on a single moment. The improvement scale based 

on the difference between before and after therapy has 

been commonly utilized for efficacy evaluation in the pre-

vious study.9,10,17,18 The result of PSSI correlated well with 

both improvement scales. This novel evaluation method 

seems to be valid and is a reliable tool for assessing the 

severity of periorbital syringoma. We suggest that PSSI 

can be utilized in further clinical studies on the efficacy of 

syringoma treatment methods.

This study has some limitations. Most of the patients were 

female (94.6%). This may reflect the desire for the treatment 

because of its higher prevalence in females. Moreover, we 

did not examine the differences in the treatment responses 

depending on skin phototypes; the patients included Asians 

only (phototype IV in 94.6% and III in 5.5%). Considering 

that ethnic skin has a higher risk of dyspigmentation after 

dermatological treatment,29 it is notable that posttreatment 

dyspigmentation occurred in only 1 case transitory after 

SMNR treatment. In addition, efficacy data after the third 

treatment session could not be included in the retrospec-

tive analysis because the routine clinical photographs 

were taken only before each treatment. Because there are 

possible remnants after each procedure, we usually treat 

patients at least 3 times with 3-month intervals. Further ex-

pected prospective study should include the data of the last 

follow-up visit. Lastly, it was a retrospective review from a 

single-center without a control group. Further prospective 

clinical studies including control treatment groups for other 

conventional active treatment may provide more precise 

information about the efficacy and safety of SMNR for the 

treatment of periorbital syringoma.

CONCLUSIONS

This retrospective analysis demonstrated favorable effi-

cacy and safety of SMNR for the treatment of periorbital 

syringomas. Further prospective clinical trials or compara-

tive clinical studies with balanced gender ratios and mul-

tiple ethnicities are needed.

Acknowledgments
Drs Ahn and Jeong contributed equally as co-first authors.

Disclosures
The authors declared no potential conflicts of interest with 
respect to the research, authorship, and publication of this 
article.

Funding
The authors received no financial support for the research, 
authorship, and publication of this article.

REFERENCES

	 1.	 Langbein L, Cribier B, Schirmacher P, Praetzel-Wunder S, 
Peltre B, Schweizer J. New concepts on the histogenesis 
of eccrine neoplasia from keratin expression in the normal 
eccrine gland, syringoma and poroma. Br J Dermatol. 
2008;159(3):633-645.

	 2.	 Akita  H, Takasu  E, Washimi  Y, Sugaya  N, Nakazawa  Y, 
Matsunaga  K. Syringoma of the face treated with frac-
tional photothermolysis. J Cosmet Laser Ther. 2009;11(4): 
216-219.

	 3.	 Kang WH, Kim NS, Kim YB, Shim WC. A new treatment for 
syringoma. Dermatol Surg. 1998;24(12):1370-1374.

	 4.	 Williams K, Shinkai K. Evaluation and management of the 
patient with multiple syringomas: a systematic review of the 
literature. J Am Acad Dermatol. 2016;74(6):1234-1240.e9.

	 5.	 Friedman SJ, Butler DF. Syringoma presenting as milia. J 
Am Acad Dermatol. 1987;16(2 Pt 1):310-314.

	 6.	 Apfelberg DB, Maser MR, Lash H, White DN, Cosman B. 
Superpulse CO2 laser treatment of facial syringomata. 
Lasers Surg Med. 1987;7(6):533-537.

	 7.	 Castro DJ, Tartell PB, Soudant J, Saxton RE. The surgical 
management of facial syringomas using the superpulsed 
CO 2 laser. J Clin Laser Med Surg. 1993;11(1):33-37.

	 8.	 Cho  SB, Lee  SH, Lee  SJ, Lee  JE, Kim  DH. Syringoma 
treated with pinhole method. J Eur Acad Dermatol 
Venereol. 2009;23(7):852-853.

	 9.	 Cho SB, Kim HJ, Noh S, Lee SJ, Kim YK, Lee JH. Treatment 
of syringoma using an ablative 10,600-nm carbon dioxide 
fractional laser: a prospective analysis of 35 patients. 
Dermatol Surg. 2011;37(4):433-438.

	10.	 Park HJ, Lee DY, Lee JH, Yang JM, Lee ES, Kim WS. The 
treatment of syringomas by CO(2) laser using a multiple-
drilling method. Dermatol Surg. 2007;33(3):310-313.

	11.	 Wang  JI, Roenigk  HH Jr. Treatment of multiple facial 
syringomas with the carbon dioxide (CO2) laser. Dermatol 
Surg. 1999;25(2):136-139.

D
ow

nloaded from
 https://academ

ic.oup.com
/asj/article/41/4/490/5601258 by N

ational Science & Technology Library user on 15 June 2022



	12.	 Wheeland  RG, Bailin  PL, Reynolds  OD, Ratz  JL. Carbon 
dioxide (CO2) laser vaporization of multiple facial 
syringomas. J Dermatol Surg Oncol. 1986;12(3):225-228.

	13.	 Maloney ME. An easy method for removal of syringoma. J 
Dermatol Surg Oncol. 1982;8(11):973-975.

	14.	 Roenigk  HH Jr. Dermabrasion for miscellaneous cuta-
neous lesions (exclusive of scarring from acne). J Dermatol 
Surg Oncol. 1977;3(3):322-328.

	15.	 Karam P, Benedetto AV. Intralesional electrodesiccation of 
syringomas. Dermatol Surg. 1997;23(10):921-924.

	16.	 Hong  SK, Lee  HJ, Cho  SH, Seo  JK, Lee  D, Sung  HS. 
Syringomas treated by intralesional insulated nee-
dles without epidermal damage. Ann Dermatol. 
2010;22(3):367-369.

	17.	 Al Aradi IK. Periorbital syringoma: a pilot study of the ef-
ficacy of low-voltage electrocoagulation. Dermatol Surg. 
2006;32(10):1244-1250.

	18.	 Lee  SJ, Goo  B, Choi  MJ, Oh  SH, Chung  WS, Cho  SB. 
Treatment of periorbital syringoma by the pinhole method 
using a carbon dioxide laser in 29 Asian patients. J 
Cosmet Laser Ther. 2015;17(5):273-276.

	19.	 Cohen  J. Weighted kappa: nominal scale agreement 
with provision for scaled disagreement or partial credit. 
Psychol Bull. 1968;70(4):213-220.

	20.	Landis JR, Koch GG. An application of hierarchical kappa-
type statistics in the assessment of majority agreement 
among multiple observers. Biometrics. 1977;33(2):363-374.

	21.	 Gómez MI, Pérez B, Azaña JM, Núñez M, Ledo A. Eruptive 
syringoma: treatment with topical tretinoin. Dermatology. 
1994;189(1):105-106.

	22.	Sánchez TS, Daudén E, Casas AP, García-Díez A. Eruptive 
pruritic syringomas: treatment with topical atropine. J Am 
Acad Dermatol. 2001;44(1):148-149.

	23.	 Al Aradi IK. Periorbital syringoma: a pilot study of the ef-
ficacy of low-voltage electrocoagulation. Dermatol Surg. 
2006;32(10):1244-1250.

	24.	 Tanaka  Y. Long-term three-dimensional volumetric as-
sessment of skin tightening using a sharply tapered non-
insulated microneedle radiofrequency applicator with 
novel fractionated pulse mode in Asians. Lasers Surg 
Med. 2015;47(8):626-633.

	25.	Hong  JY, Seok  J, Kim  JM, Jang  YJ, Kim  BJ. Successful 
treatment of trichoepithelioma with a novel insulated, 
monopolar, radiofrequency microneedle device. Clin Exp 
Dermatol. 2018;43(1):108-109.

	26.	Kwon TR, Choi EJ, Oh CT, et al. Targeting of sebaceous 
glands to treat acne by micro-insulated needles with 
radio frequency in a rabbit ear model. Lasers Surg Med. 
2017;49(4):395-401.

	27.	 Lee  JW, Kim  BJ, Kim  MN, Ahn  GY, Aso  H. Selective 
sebaceous gland electrothermolysis as a treatment 
for acne: a prospective pilot study. Int J Dermatol. 
2012;51(3):339-344.

	28.	Hong JY, Jung GJ, Li K, Kim BJ. Noninvasive size reduc-
tion of lipoma with an insulated monopolar radiofrequency 
microneedle device. Dermatol Ther. 2018;31(4):e12608.

	29.	 Graber EM, Tanzi EL, Alster TS. Side effects and complica-
tions of fractional laser photothermolysis: experience with 
961 treatments. Dermatol Surg. 2008;34(3):301-305; dis-
cussion 305.

498� Aesthetic Surgery Journal 41(4)

D
ow

nloaded from
 https://academ

ic.oup.com
/asj/article/41/4/490/5601258 by N

ational Science & Technology Library user on 15 June 2022


