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Special Lecture (1)

Nail surgery in outpatient clinic
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Special Lecture (2)

Review of new articles on medical treatment for onychomycosis
Agehehe olshest =) 2t
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Onychomycosis (OM) accounts for half of all nail abnormalities, and its prevalence increases with age.
It is caused by dermatophytes in 90% and non-dermatophytes such as Scopulariopsis brevicaulis, Fusarium,
Aspergillus and Acremonium species in 10%. Since OM is not only a cosmetic concern but also a cause of
social/emotional and medical problems, treatment is needed.

For systemic treatment, terbinafine (allylamine), which is fungicidal by inhibiting squalene epoxidase, is
the treatment of choice for tinea unguium (OM caused by dermatophytes) with a mycological cure rate of
76%. 1t is also fungicidal against Candida parapsilosis, Aspergillus fumigates, Scopulariopsis brevicaulis
and Malassezia furfur. Recently FDA stopped recommending LFT monitoring for continuous terbinafine
p.o. since it has minimal liver toxicity. In 2009, an alternative intermittent regimen consisting of 250 mg/d
for 4 weeks, off for 4 weeks and 250 mg/d for another 4 weeks was shown to have similar mycological
cure rates to standard regime. Azoles are fungistatic. Mycological cure rate is 63% for pulse itraconazole
and 59% for continuous itraconazole. Fluconazole 150 mg/week has a lower mycological cure rate of 48%.
Blood work is usually not required for itraconazole and fluconazole pulse. Recurrence rate of OM is 11.9%
with terbinafine and 35.7% with itraconazole. Newer systemic agents such as ravuconazole and posaconazole
did not demonstrate comparable or superior results to existing armamentarium.

Topical treatment is indicated in distal subungual OM affecting <50% of nail, white superficial OM, and
as maintenance therapy after a course of oral therapy. Ciclopirox (hydroxypyridone) and amorolfine
(morpholine) nail lacquers demonstrate mycological cure rates of 47~67% and 50~70%, respectively.
Amorolfine nail lacquer maintenance therapy after terbinafine or itraconazole p.o. significantly improves
long-term cure rates. Newer topical agents include terbinafine nail solution, terbinafine in Transfersome®
and topical amphotericin B.

So far, terbinafine 3 months continuous therapy seems to be the most cost-effective therapy for OM
because it is safe (minimal side effects, limited drug interactions), fungicidal, convenient with once daily
dosing, and has a lower relapse rate. Amorolfine nail lacquer added to oral therapy improves cure rate and

prevents reinfection.
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4 PERSONAL INFORMATION ¢
Name : Soyun Cho
Current position : Associate Professor
Organization  : Seoul National University College of Medicine
Address : Department of Dermatology, 41 Boramae-gil, Dongjak-gu, Seoul, 156-707 Korea

« Education ¢

1987 ~ 1993 Ewha Womans University College of Medicine, Seoul, Korea (M.D.)
1995 ~ 1997 Ewha Womans University College of Medicine, Seoul, Korea (M.S.)
1997 ~ 2000 Ewha Womans University College of Medicine, Seoul, Korea (Ph.D.)

@ Post-graduate training ¢
1993 ~ 1994 Rotating internship, Ewha Womans University Medical Center, Seoul, Korea
1994 ~ 1998 Dermatology residency, Ewha Womans University Medical Center, Seoul, Korea

@ Teaching appointment & Experiences 4

1998 ~ 2000 Fellow, Dermatology, Ewha Womans University Dongdaemun Hospital,

Seoul, Korea
2000 ~ 2001 Fellow, Dermatology, Asan Medical Center, University of Ulsan, Seoul, Korea
2001 ~ 2002 Clinical research fellow, Dept. of Dermatology, University of Michigan, MI, USA
2002 ~ 2003 Lecturer, Dept. of Dermatology, University of Michigan, MI, USA
2003 ~2005 Assistant Professor, Department of Dermatology,

Inje University Seoul Paik Hospital
2005 ~ 2009 Assistant Professor, Department of Dermatology, Seoul National University

College of Medicine, Head of Dermatology, Boramae Hospital
2009 ~ present Associate Professor, Department of Dermatology, Seoul National University
College of Medicine, Head of Dermatology, Boramae Hospital

@ Major Interest @
Skin aging & photoaging, matrix biology, retinoids, mycology, acne, dermatopathology
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Special Lecture (3)

Nail growth in onychomycosis
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Special Lecture (4)

The presence of onychodermis (specialized nail mesenchyme)
in the nail unit
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The nail and hair have many attributes in common mainly in terms of their origin, anatomical structures
and common involvement in many diseases. They exclusively express hard keratin. The hair follicle
develops as a result of the epithelial-mesenchymal interaction. In the hair follicle, the follicular dermal
papilla, which is located at its base, and the follicular dermal sheath, which surrounds its outer part,
represent a specialized part of the hair mesenchymes that are distinct from the dermis of the adjacent skin.
Follicular papilla cells and follicular dermal sheath cells are specialized hair mesenchymal cells that are
distinguished from dermal fibroblasts. These cells can induce hair follicle development in vivo.

Due to its limited availability there has been very little research on the mesenchyme of the nail unit.
Previously, we discovered specialized mesenchymal cells beneath the nail matrix and proposed to call them
onychofibroblasts. In this study, to precisely localize and characterize the nail mesenchyme, we investigated
the histology and immunohistochemistry.

Thirty extradigits were obtained during polydactyly operations. Longitudinal, transverse and horizontal
sections were made from formalin-fixed paraffin-embedded blocks. In hematoxylin and eosin staining,
there was a mesenchymal area that showed much more cellularity and less eosinophilic, loose connective
tissue beneath the nail matrix and nail bed. By Alcian blue staining, mucin was detected in the mesenchymal
area below the nail matrix and nail bed. Immnunohistochemically, CD10 was strongly expressed in the
mesenchyme containing onychofibroblasts under the nail matrix and nail bed. Versican was expressed
diffusely in the nail mesenchyme containing onychofibroblasts.

These results demonstrate the presence and localization of a specialized nail mesenchyme containing
onychofibroblasts in a well-defined area beneath the nail matrix and nail bed. Thus, we propose the
terminology onychodermis for the specialized nail mesenchyme because it is histologically and
immunohistochemically distinct from the dermis of other parts of the nail unit.

In a previous study using organotypic cultures, nail-matrical fibroblasts induced hard keratin expression in
the non-nail-matrical keratinocytes through epithelial-mesenchymal interactions. However, the characteristics
of the specialized mesenchymal cells in vivo, such as their localization and the existence of a marker for
these cells, were not determined. Based on this finding and our results, the specialized nail mesenchyme
(onychodermis) containing onychofibroblasts may play an important role in nail formation through epithelial-

mesenchymal interaction.
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In addition, we confirmed the presence of onychodermis in normal adult nail unit by CDI10

immunohistochemistry.
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Case Review (1)

Concomitant infection of
toe nail onychomycosis
and periungual wart
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Clinical photo
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Patient £ 00 (22/M)

Chief complaint

Intermittently painful yellowish hyperkeratotic nails
= Duration : 2 years
= Location : both 1+t toe nails

Past history
non-specific
Present illness 2\3 MSE| 7+ X
HEL Do E
Physical examination non-specific
Review of system non-specific

Lab finding non-specific
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Treatment course
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Cryotherapy

pulse therapy
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Treatment course

therapy
traconazole

pulse therapy pulse therapy

2011.10.17 2011.12.19

2011.9.19

Cryotherapy
2" jtraconazole
pulse therapy

2011.11.14

Treatment of onyc
Topical therapy

mycosis

— Indications for topical monotherapy
1. involvement limited to 50% of nail plate
2. no matrix area involvement
3. in children with thin, fast growing nails
Systemic therapy
Surgical or chemical debridement
Device related therapies
— Laser therapy
— Light therapy
— Penetration enhancers
combination therapy
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Clinical photo

2011.9.19 2011.11.14

LN

2012.2.13

2011.12.19

2012.5.14

Treatment of wart

Cryotherapy

Chemotherapeutic agents

— Topical podophylline, topical 5-fluorouracil
— Intralesional bleomycin injection

Caustics and acids

— Salicylic acid, lactic acid, trichloroacetic acid
Oral isotretinoin

Immunotherpy

— Diphenylcyclopropenone, squaric acid dibutylester



Case Review (2)
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Case Review (3)

Onychodystrophy and subungual hyperkeratosis due
to lichen striatus

So Young Yoon, Chong Hyun Won, Hyun Sun Park,
Hyun Sun Yoon and Soyun Cho

Department of Dermatology, Seoul National University Boramae Hospital

Lichen striatus can rarely involve nails. Herein we report a case of lichen striatus involving a fingernail.
The patient was a 4-year-old boy who presented with partial nail loss, onychodystrophy and subungual
hyperkeratosis of the lateral 1/4 of the right thumb nail. Some hyperkeratotic papules were also present in
the proximal part of dorsal aspect of the thumb tip. Verruca vulgaris was considered in differential diagnosis.
Histopathology was compatible with lichen striatus. Lichen striatus should be considered whenever there is

longitudinal nail dystrophy, especially in children.
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Case Review (4)
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Case Review (5)
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Case Review (6)

Diagnosis of nail psoriasis and psoriatic arthritis in a patient
with recurrent distal interphalangeal arthritis

Hyeong Ho Ryu, Sunjae Na, Se Young Na, Hyun Sun Park,
Hyun Sun Yoon and Soyun Cho

Department of Dermatology, Seoul National University Boramae Hospital, Seoul, Korea

Psoriatic arthritis (PsA) is an inflammatory arthropathy occurring in patients with psoriasis. Approximately
15% of PsA patients develop arthritis more than 1 year before Psoriasis. Recent diagnostic criteria of PsA
permit the diagnosis of PsA despite RF positivity or the absence of psoriasis, as long as other typical features
of PsA are present. Typical psoriatic nail dystrophy is one of the important features of PsA and related to
severity of the disease. A 43-year-old man with no personal or family history of psoriasis was referred to
our clinic from orthopedic surgery department for evaluation and treatment of recurrent dactylitis and distal
interphalangeal arthritis. Upon examination, multiple onycholysis and oil spots were found, and hence the
diagnosis of nail psoriasis was entertained. After whole body physical examination, we found a scalp
psoriatic lesion. Blood test for rheumatoid factor was negative. Imaging studies demonstrated enthesitis,
bone erosion at right thumb digital phalanx, and increased uptake at bilateral thumb interphalangeal joint
and left ankle in bone scan. Based on CASPAR criteria, we diagnosed this case as PsA with nail psoriasis.
His symptoms had not been well controlled with methotrexate and cyclosporine. After treatment with

infliximab, the nail lesion and arthralgia were markedly imroved.
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Regressing melanonychia

Ji Min Ha, Jong Hyun Yoon, Eun Joo Park, In Ho Kwon,
Kwang Ho Kim and Kwang Joong Kim

Department of Dermatology, Hallym University Sacred Heart Hospital, Anyang, Korea

Melanonychia is described as a brown or black pigmentation of the nail unit, due to the activation or
proliferation of the nail matrix melanocytes. In most cases, they are single or longitudinal brown to black
bands, also called melanonychia striata. Subungal melanoma should be in mind when diagnosing such
lesions. If presented as multiple bands of melanonychia, melanocyte activation may be caused by various
circumstances - darker skinned individuals, pregnancy, inflammatory nail disorders, Laugier-Huntziker
syndrome, medications, HIV infection, Addison syndrome etc. It appears more commonly in elderly, and if
seen in children melanocytic nevi are the majority rather than melanoma in situ or subungal melanoma. The
clinical courses of melanonychia due to melanocytic nevi may be variable - there are few reported cases of
malignant transformation, and few of regression. Herein we present a case of melanonychia in a 4-year-old

male which regressed after 6 years.
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Melanonychia Striata Revealed as

Subungual Melanoma in Situ
JinYong Kim, M.D., Kwang Hyun Cho, M.D., Ph.D.

Department of Dermatology

Seoul National University College of Medicine

Case F/59

Discoloration on Lt. thumb
Onset: 10YA

Initial Outside Bx

= Juntional nevus with atypical
melanocytic hyperplasia

Whole body PET: WNL

Treatment
Wide excision and
reconstruction with venous
free flap, Lt. thumb

28/F12YA

34/M 12YA

57/F 10YA

Introduction

Melanonychia
= Longitudinal pigmented bands on the nail plate

= Various kinds of conditions

Including melanocytic nevus, malignant melanoma,
lentigo, racial/ethnic melanonychia, pigmented
onychomycosis, pigmented Bowen's disease, drug-
induced hyperpigmentation and subungual hematoma.

= In Caucasians, only 1.4% of the population
= Most frequently in the thumb, followed by the
great toe and the index

Dermatol Surg 2003; 27: 580-584.

Acral lentiginous

melanoma in situ

: a study of nine cases.

* All lesions, in both biopsy &
and excisional specimens
demonstrated more
melanocytes generally
located in the basal layer
of the epidermis.

No dermal invasion. No
recurrence of the disease.

* ALM can evolve slowly &
over many years only with
long radial growth phase.

Am J Dermatopathol 2004;26:285-289
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Immunohistochemistry : Melan-A

Early Stage of SUM

Because of its special location in the nail

Histological criteria used to diagnose cutaneous
melanomas cannot be applied to SUM

Such as size (>6 mm), symmetricality, irregular
margins and invasion into adnexal tissues

Atypical melanocyte proliferation

Few and scattered as solitary units along the
basement membrane of the nail matrix.

Degree of atypia was very mild.
Mitoses almost impossible to detect.

Cancer 1980; 46: 2074-2087

Useful Finding in Diagnosing SUM

Distribution of atypical melanocytes
Nail matrix : relatively small in the early stage
Nail bed : very few, reflects the growth of the nail

Hyponychium : often became greater, sometimes
even more than that in the nail matrix

Skip lesion-like distribution pattern
Proliferation of atypical melanocytes originating
in the nail matrix is poor in the nail bed and is
encountered again in the hyponychium

Journal of Dermatology 2008; 35: 695-703; Miki IZUMI et al
Subungual melanoma: Histological examination of 5o cases from early stage to bone invasion

Conclusion

In the diagnosis of SUM from melanonychia
Biopsy site selection : most important

Especially, in early stage of SUM
Nail matrix : origin of atypical melanocyte

Hyponychium : additional choice of biopsy site
could provide helpful information to diagnosis

-33-



Case Review (9)

B

A Case of Acral Angioosteoma Cutis

Chae Young WON, Ji Hye BAEK, Hyun Jeong PARK, Baik Kee CHO

Department of Dermatology, Yeouido St. Mary’s Hospital,
College of Medicine, The Catholic University of Korea

THE CATHOLIC UNIVERSITY OF KOREA
YEOUIDO ST. MARY'S HOSPITAL

F12
Chief complaint) Painful and tender, periungual nodule on her left great toe for
2 months

Past history) Partial nail extraction due to ingrowing nail 2 months ago

Gross apperance) A solitary, 5-6 mm-sized, erythematous to blackish, crusted,
periungual nodule with erythematous swelling on the left great toe

= "

DISCUSSION

+ Acral angioosteoma cutis
— Arare disease first described by Googe et al in 2006!
— Reported 11 patients with a benign vascular and bony
proliferating lesion occurring on the acral skin like the first
toe, heel, finger, thumb, bottom of the foot, and palm

— Clinically characterized by an exophytic lesion resembling

pyogenic granuloma

| ..

DISCUSSION

» Pathology?2?
— Multiple tiny spicules composed of woven bone between
well-formed capillaries proliferating in the superficial dermis
— No lobular pattern in the capillary proliferation that is a
typical histopathological feature in pyogenic granuloma
— Differential diagnosis

« Pyogenic granuloma with metaplastic ossification, fibro-osseous

p imor of the digit, cutis, subungual exostosis,

osteochondroma etc.

-

DISCUSSION

< Pathogenesis

— Unclear

— Errors during development or metaplastic differentiation of
undifferentiated dermal cells stimulated by signals from bone-
forming growth regulating factors*

— Osteoblasts can secrete vascular endothelial growth factor
(VEGF) in response to hypoxia and bone morphogenetic
proteins (BMP)5

— These signaling responses may be important contributors to the

development of both vascular and bone tissue overgrowth.

..
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DISCUSSION

Two cases have been reported since acral angioosteoma cutis was
first described by Googe et al.23

Herein, we report an unusual case of acral angioosteoma cutis
developed on the periungual area of great toe which clinically

appeared to be a pyogenic granuloma.

REFERENCES

Googe PB, Page PN, King R, et al. Acral angioosteoma cutis. From the International

Society of Der . Am J D 2006; 28(Suppl):228.

2. Song HJ, Hong WK, Han SH, Byun JW, Lee HS, Choi GS, et al. Acral angioosteoma
cutis. Am J Dermatopathol 2010;32: 477-478.

3. Lee EJ, Lee, JH, Shin MK, Lee SW, Haw CR. Acral angioosteoma cutis. Ann
Dermatol 2011;23(S1):8105-S107

4. BurgdorfW, 1 T. Cutaneous a clinical and
review. Arch Dermatol Res 1977;260:121-135.

5. Deckers MM, van Bezooijen RL, van der Horst G, et al. Bone morphogenetic proteins

stimulate angiogenesis through osteoblast-derived vascular endothelial growth factor
A. Endocrinology 2002;143:1545-1553
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PlinsuncdRIRNEL T

Kaposi sarcoma mimicking
pyogenic granuloma
below the toenail

Se-Won Park, Dong-Youn Lee
Department of Dermatology, Samsung
Medical Center, Sungkyunkwan
University School of Medicine, Seoul,
South Korea

MEMZER
INTRODUCTION

+ Kaposi sarcoma
- MlIJIItifocaI neoplastic proliferation of endothelial
cells.

— Caused by human herpes virus-8 (HHV-8)
infection.

— Usually begins on the skin of the distal portions of
the lower extremities as bluish red macules.

— progress slowly - plaques = nodules.

+ Here, we report a case of Kaposi sarcoma closely
mimicking pyogenic granuloma below the
toenail.

PlimsuncdBUITEEE
CASE

M/61
Chief complaint : rapidly growing lesion around the toenail

Skin exam : red colored nodule below the distal nail plate of
the right 1st toe

Clinical impression : R/O Subungual pyogenic granuoma

* PMHx.

Puinsunc R
-1 year ago

— Purpule colored lesions on the sole and toe
diagnosed as Kaposi sarcoma

+ Drugs
— Oral Fluconazole once/week : Onychomycosis
+ Final impression : R/O Kaposi saroma

Purple colored
discoloration

Onychomycosis

PuimsuncE L
DISCUSSION

!u RMATOLOGY

Table 254 - Kol st Tumors

Digoss Ciiclfndogs
Malgant
Spanous ol Vemens esin, tychoyss, o sl catiouma gouh ke st
Bovers dtise Hipakerdss and o
Netoura g, mas v, s ol g, i
Beiign
Myoideyst Do e, rarscer, vl o
prrtona
m e b ifusin et il e, e s s e o
s P, by g sy i cortis s

Wats May oo sufce bt . sead by bitg
Kestottons
Puseric g

Ry v s, cd st

LFoot Surg_ 1677 Sunmer162)75-7
Kaposi's sarcoma of the hallux nail bed: a case report.
arrel JM, Davidson DM,
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DISCUSSION

« Common Vascular tumors in nail unit

— Pyogenic granuloma (subungual or periungual)
— Glomus tumor

In earlier stage of our case
— purple colored discoloration
— similar to nail hemorrhage
In later stage of our case

- like pyogenic granuloma

Kaposi sarcoma needs to be added in differential
diagnosis of vascular tumors of the nail unit.

REFERENCES

1 %chwartz RA, Micali G, Nasca MR, Scduderi B-IA
aposi sarcoma: a continuing conundrum. J Am
Acad Dermatol 2008;59:179-206
. Boshoff C, Schulz TF, Kennedy MM, Graham AK,
Fisher C, Thomas A, McGee JO, Weiss RA,
O'Leary JJ. Kaposi's sarcoma-associated
herpesvirus infec;cs sndothelial and spindle cells.

Nat Mad 100E-1-1274_Q
Nat VieG 1575/1012/5-0

. Piraccini BM, Bellavista S, Misciali C, Tosti A, de
Berker D, Richert B. Periungual and subungual

ogenic granuloma. Br J Dermatol
g 518;1639(41—53
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Squamous cell carcinoma of the nail apparatus
misdiagnosed as wart

Eun Jee Kim, Song-youn Park, Hyeong Ho Ryu, Hyun Hee Cho, Kkot Bora Yeom,
Hyun Sun Yoon, Soyun Cho and Hyun Sun Park

Department of Dermatology, Seoul National University Boramae Hospital, Seoul Korea

Squamous cell carcinoma of the nail apparatus is a rare disease and often misdiagnosed because the
clinical presentation mimics various other cutaneous diseases, such as wart, pyogenic granulomas, paronychia,
onychomycosis, or keratoacanthoma. It also can be easily misdiagnosed if there is preceding trauma or
infection. Squamous cell carcinoma on the nail unit appears to have an indolent course compared to those
located on elsewhere, which also makes it difficult for clinicians to make a correct diagnosis in the early
stage. Therefore, extra vigilance and high suspicion is required when facing intractable atypical periungual
lesions. An adequate biopsy specimen acquired through a proper biopsy technique is essential to make an
accurate diagnosis and biopsy should be repeated if needed. Herein we present a case of squamous cell
carcinoma of the nail apparatus which was initially misdiagnosed as wart and suggest that clinicians must

be able to recognize and diagnose this entity.
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Long-pulse Nd:Yag Laser for the
Treatment of Onychodystrophy

OIFLL MEF, LRI, IS, wsly, T, #3x|,
Z

UX|Y, 0|2, 284, s

ZZ0|YYS(onychodystrophy) 2 =Zio| HEfSHY W3S SYst= A

2, UNHoR oY, EY, =L XTFEES Meld =z ZEe L=t

- ol UEo=E M, HP EIM, AY BeE, 8 &I, MY M S0| b|
WY E5H| 2e{d gloLt SEs el glo] wdsis Suyol It kE
RCh

ZUYYSS BL AHZO0I=EM Y calciportriol @11 £EX, &%,
triamcinolone HH L gl § Cidt X2 WHo| 2U2LE, X= #S0|
S37120] ZoiM XIESTE THEP|7F 01212 EHHo0| ch

MIES 73M O{ oA w3 TZ0|YYS0 1064nm long-pulse

Nd:Yag laser X|2= BIRI3 HMAAS ROl 1015 ZYst SN=2 5.
|2l AL2E|0] 215t Hlo|Ch

D

g 9%

coxky

- EXL o 73M 04N

- OEA S X wE| WA Y SUSBAHS

- HEE : BRE 0UHPEH Y5 o7 $E0 SAYND MEE
(longitudinal ridging)7h 4717] AISHSD, SLNSES Husels} L)
By wECS NS0 2512 A& WIS, LR 1ZHE S4 sl
HYOITOIM 2 TBR oJZ/E|2c (Fig.1.)

oo

- BHE o JlEE 50| AR

- OIHE ZAL: TS 2 olof So| AM 8.

« A 2Z : ESRO| 34mm/h (0 ~ 20 mm/h )2 S7I5[T, HS%CEP
71 1.08mg/dl ( 0.01 ~ 0.3 mg/dl) 2 E7}& 274=2%C}.

e,

ZIZEA AL SF AX| LEOIM AP KOH =2 ZiAL o ZIZ ol 2
AIME 25 S4 27 BEEIICH
£ |

Fig.1. Thickened and distorted shape nail plates on the both big toenails

- X2 % Zo : 1064nm long pulse Nd:Yag laserS fluence 15J,
pulse duration 0.3ms, frequency 10HzZ setting 3t ¥, & x| HE
ol M2 FUSH 400shot Y= ZAISIQICE 55 ZHzo= Aldst F
Ih BEOA BH2EE U MM ZI0| BXE] HMEISH, 22X 2 F£3:
20| YA=Z0| xi2tte= Pt 20|32 oUck.(Fig. 2.)

Baseline S weeks later 10 weeks later

Rt. Big
Toe nail

Lt. Big
Toe nail

Fig. 2. Marked improvement of onychodystrophy after long pulse Nd:Yag lser
treatment
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1. ZY0|PYS2| X|22 triamcinolone T4 FAL, AHZ0|= o U
calciportriol 9131 & =X, cycloporine, 2H20|= 52| 75

0|Lt PUVA S0| AKRE|0] T J2iLt Chst XZWHI= S76t long pulse Nd:Yag laserS AtZ51Ct. #xk= laser X2 2HF0f|
2 X2S0o dlEl £220] 27| HEN M= AHZ0|= a1, M efzie| Hzt2 HQlstiE CIE SRS S| ¥U2H, 55% 4
calciportriol 4 =X 4 U triamcinolone & FALS H2I5H Ih ZHEOIM BH2EE U A 2240] BXE] JHMEIRICH

3= 742 ArBEIX| 23 ik

5. Onychomycosis2| 20|H X2 J|H22E I M0 CHst

2. AHR0|E 93 EXE= S7H= SOL} &7|Z AIRH0L SI22 m5e heating effect & &4jAt4(reactive oxygen species) 24 M2
&, £B24 59| 2A80| 4% £ 2/3, calciportriol2 2HM3ILL Ol2k= 7hado| ZEE|2I2L, ZZ0IYS0)| Chet 2fjo|x =& 7|Z0j CH
X207t R0} CHE x| =2t HsHok ok EHEo] UCh sHM= 22{Z! HEZL gk XXIE2 long pulse Nd:Yag laser?| &

Ol XI0f 23 EZHIEFE (nail matrix) 3t ZZHEEH(nail bed)0] Xt
£l0l 34 xUEe| YFo| Fz|Urkn YA sict

3. Triamcinolone Al AL R, AHZ0|= 10 HIFH DI ¢I=,
@ &7 S0l $ASS WS WH| FAM B5T 45, 2 S

ZR0| A7] M2l XZA| Fe|7t 2R3l

1. Landsman AS, Robbins AH, Angelini PF, Wu CC, Cook J,
Oster M, Bornstein ES. Treatment of mild, moderate, and
severe onychomycosis using 870- and 930-nm light
exposure. J Am Podiatr Med Assoc 2010;100:166-177

2. Hochman LG. Laser treatment of onychomycosis using a
novel 0.65-millisecond pulsed Nd:Yag 1064-nm laser. J
Cosmet Laser Ther 2011;13:2-5

3. Bornstein E, Hermans W, Gridley S, Manni J. Near-infrared
photoinactivation of bacteria and fungi at physiologic
temperatures. Photochem Photobiol ;85:1364-1374

4. Vural E, Winfield HL, Shingleton AW, Horn TD, Shafirstein G.
The effects of laser irradiation on Trichophyton rubrum:,
growth. Lasers Med Sci 2008;23:349-353 %
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