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Diagnosis and treatment of subungual
melanoma
Joon Seok Oh, Byung Jun Kim

Department of Plastic and Reconstructive Surgery, Seoul National University Hospital, Seoul
National University College of Medicine, Seoul, Korea

Subungual melanoma (SM) must be suspected in the initial workup of patients with
pigmented nails. However, the differential diagnosis of SM from other nail disorders
that involve nail pigmentation is challenging. Dermoscopic, clinical, and histopatho-
logical features are integrated for a definite diagnosis. The primary treatment of SM is
surgery. Depending on the depth of invasion, amputation or functional surgery can be
chosen. This article reviews the clinical, dermoscopic, and histopathological features of
SM, as well as its diagnosis and treatment.
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So 240 Wsks ez wF ST F oF 0.7%-3.5%F AHAStH

AEL AFol wet Zol7t =t FEAL 0.18%-2.8%, TXUL 10%-23%, °F
271 =Rl 25%2 HE v rH1,2). AYIF} vl wste] FRlo A= Ty
ol Hlw# gt 3 F= LWdSIA TS Heket Ade] Ader FF 1Y
Jﬂi A TH3I
SAE] e E] = obF] HehelA] ot o, A9 kF, 7HEY 5ol 3
J& SAE0 AR deEA lout AakAlo] s eS| Bre X HE
AFR) A9 ke Udtd o2 Q= AHoZ AdHA ot AL 27T M

TFolM= Ao Wayst= A4 Wol7h SF EARe] Fol 7}
2 HIEIEH7,8]. ' BlE2 ol A7olA 0.3-2.5:1% HhFsHAl LEF
THO, 10]. Thfet 2310 oh2 WS 7 AT 85t QJE A= o9t &
StoH11,12]. 23 3AF 27] At o vt A A wigol |4 vt
[13]. 7] ok Z245 s 2T 22S FEsh] flsiAe ¥ ot 243
AlEgt 71Eo] Faste13], 7] A9E2 £ol7] 98] 24 3459 3 &4
of Tt A4} 283t 22| GAre] 2eto] Fasitt. Ado] =Y 41435 ez AR
Sok o, Xk 27], A& 2y 9 W] FAtol| A BE oheh 2|27} 2 _9,_0}_1:]_

23 SHFTL BT AT E Ad oM FUY0E oA A= FE Hoes AT
3 fout14,15], HZols 7153 nl8A SHE st A2 FAasfstaA 4
Tes 0110}— dFo= A&7t v AL QlTHI6,171.
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ZIE
1. QAN AA

Wl B9l0] MAv) AHAIR] THA 0T WAYFPLA] e
slolgjof it} TAX 0 Z WL A gAY A]7], olx] AJA L
AUA| - A0 W5t P 5o FE7F Ao Egol 2 4= St
W2 EAE0] Hao] Wl e A or dYsy| ofE st
<6, o] BF EAlA AH I8e 27MdA dEe 8 é%} &
Ak, o dd, ofawd B ehnEy) g2 of B8 25 4 5
&3l 236 EF2 viAIE o= A8

A=A 54 Z7H(longitudinal melanonychia) &5F-(nail fold)
of ZHFAIA LTl o2 F2 H 2N Az IFe 1 §
B S ou|dth(Fig. 1). F7 A=A 54 2333} Blasto] 23} 41
S W7h o W2 FEieh A Afolato] o EfAlRt Hl 3] o
et AAro] w7k vhebdTh19,20]. ARIolA wHE A7 W T
FoIA A=A 4 23t0] Uehd o2 ZdsHA| S sfutor g
oH20,21]. AR B 3ot A AL B3 24t %, 75
T A9, O AL ) 2hE 5 Ot 4 eSS viAsoF
SHeH13,221.

5131 AFRl(Hutchinson sign)> 241718 (nail matrix) ¥} ‘i—‘f‘zf%‘ﬂ}
SHnail bed)oll 24 E= SA49] 2| o L95 715 2575
+ ol (hyponychium)& WA= 2oln] 23} SAF9] 91 /ﬂ

ml”

r[~>~

-
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Solth23,24] (Fig. 1). |5 EEAZHE Laugier-Hunziker syn-
drome, Peutz-Jegher syndrome*| ¥ A=A 31} Z-2 4l Ao
M &5 & 3ol B & 9lem[1,25], ol B¢ 43
A7) Aere] o s seld 4= o6l oF 6%-36%2] 24 &
AFolAe &5 H&F 240] gl ol2fet Bl A4 & &
e HolA ke 24 A, FAHIS 3k sokF 59 A
St EFH7|E HR7]. 8, EFU FY, 24 ol99T, &%
T 24 59 F7HAR I T2 A 24 FAF Also
[28]. o3t W £AS Hole IR 24 AP sl
24 5AF9] Keke 47 5171 98] ABCDEF 7|%0] Th=oA
TH29l. A= A G EEEO] S0- 70\"4101] 71 ol Yerd)at 9
(&, 5, 1l EF9)E, BE 5249 & 3 mm o W
<, Ce 249 w9 Hslg, Db 7}1} 5] AdEE e
FEHAAIET V> AL7E=> A &7 EeA] > o). B=

¢

¢

TN EL /b S F20% M4 PHo] ST AL U
H, = 345 E1 o34 2¥idyplastic nev)59] 715212 et
Witk. ABCDEF 71%0] 23t 3452] 523 93RS HeaH]
Sht 484 ATHHoITH30), £EHO] Ak P2 moﬂi(band-

width) WI€0] P4 LT 21 TUEL TN B2

el A1 %8 21 e a0 404 oo c1
27F 30 o4 AAo] 9L AL 22 AATL A HETH30]. &
= Lee S[31]0] X745} AR SM=E (subungual melanoma in situ)

Fig. 1. Nail malignant melanoma in a 74-year-old female patient. (A) Patient presenting longitudinal melanonychia (black arrow) and
Hutchinson sign (red arrow) involving the left second digit. (B) Dermoscopy showing irregular, multicolor pattern. Written informed
consent was obtained for publication of these images.
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3t D 7]%S TSIt AE 184 oJAt9]
A9, B 24 1, Ce= &5 TR 5, 4, &, &, 34 9 gofst
H

2

2ok ARt SAE-E oJ4lsfof gitt.

- &7 (dermoscopy)> SRtC.E Ho|Z] gh= 3 H9] Al
TREES A Wl FsiA & 5= ioh 22 FAF glo] thst 1
B A% 9 kg 3 A Add 5= 9l ojHE Vg, &
&, A 59 HN(immersion liquid)2} T FE FZsto] T&o| 7}
Sk T8y A gi goig2 HPS olgoto] Holnt 72
A% w77 B2 sttt dRto R mi S A4S BofA mE A
O] A4, B AIFARQ1 BYF, E 11 9 Akt Eol Al B

L 55 TEsto] XdsiA "3zl

o7 A2 HIZEH 02 Theet Ma Ha 27 234 54
T2 AET & s R-E88 To|tH33,34]. A AATEe & 27
27 SASS HEoHA Adshs A2 mi$ ojH dolot. A4
277} B Eo] mi jAolA EFAQI LA FoohH ATk
S =Y 5 UcH13,21]). 23 SAFC E42QI o7 S 7
Aol= %<& AL A 5ol ATHBSI. =& Foll 35 g7
= OIS S o w3t vlwsto] Z1H A 07 &5 X2
9] A& g1 &= o] At HLAES o =Y 4 AUrH3s,36]. 5}
ARE &5 IZRE dfof ot AA] A5 dZel A A=A
A=t

Ohn 537} 2|2 215} Axte] ZA4F] 27000 wet oS =2

9 AN o] o] 4t thedt Atk E(HRA 34 2
3 E+= 6 mm), A(HF A ] A2, SR W] A [asymmetry], 3]7]
73 Allborder fading], 31 %< ARD). AlZ2A EA4 x710] =3 mm
73913, AE2A 34 23t0] > 6 mm¥ A% 23, T3]
o] = ¢ 14, HIdiA e 24, vt A 14, & A
2802, F 094 839 HdS At HARK cutoff value)
2402 ¥ A9 2245} AR S4%0] ko] M7HE sensitiv-
ity)= 100%%3L, 308 & 9 89%2] WA=} 62%2] Sol=
(specificity) & HE.¥ct.

Az 24 23 2dE B o o’ FE B3 o A9

o 2

o rS BY wo kv

o g
o 2oL A2 A 23to] g Ao verd 4= Q7]
2e RS Aok A2 BFAISHA] 94tH31,38]. F Aol A
+ A%, A =4 2315 (total melanonychia), 27} 52 (nail plate de-
struction), TH¥(polychromia) 5] 2710] 23t A|Ate] SAFT} 3
&4 27 SAZE IPES= AR 22 E4(receiver operating

characteristic) 452 0.902% X 15} T}H39].

o) QXot Az B4 24o) o] mef choet &% &
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A ¥o] 2340 o] 24 08 AAE SRS Fol 24
HotAA FE o &7l FollE astsfof gttt &5 SAF
i 2747149] dehd Al Z(melanocyte)oll Al 7] FstEE &
AR A= 2347104 A FIsof it &, 3] X¥H(dermal
invasion)°] A== ¢ 27| A= EUFHH R T
7} &3ta] A2 A7) *g@(longitudinal incisional biopsy)O] EHE
TH41].

BA) A7 A2 58 2310] <3 mm ) 9851 o] 24}
MRS 4-6 mm 2719 BAE o}85lo] £EE $H AAT 7, 2
mm BAZ 0|88 27714 218 A2k 4 AeHI3L A B
o FhkSIAITE A4 % 27149] W olng Al o]
SECECEBEEREPEI]

s YA w7 £ 712 1/3 o] 4 A9 7oA A
2 23 AL AT 4AS 207140 1 29N A%
Sth42,43]. H&E @7} 3-6 mm P4 A9, 1 mmETH R F#
712 S8 22 AFIeHAA ATt & EHAL &5 oldYS
HAE0] 22 135 A A (shave biopsy)°] F-&51TH42,44].

FT AolME AEA SARIF o4 EAtIA CO, lolA]

o] 83t AAF L UcH37l. N2 H/ B 25 A &
£E o]gjor= H?—Aﬂ%(zs%)jq_ RO W A2 A

o 20 R LT =
E(13%) 7| &= QrH4s].

ol g,
ok
rE

Moro o

o &

xy
2% SAFNA 7V Fas 28k 24 AX Fe(cel

morphology), /3 7 (architectural feature), Hehd A|2zo] Uk,

i

(e}
:{>~
>
ol
ol
X,
1%
i
ozl
i
ui®h
2
ol

s
D
ot

SH RS
i (nucleolus) 501 A2 HFe] HFFPz Ao & Sl
Y5 7|AS B 11 9ol EAshs 1Y 24+
201 vy o] Fehd A|E7T Fig. 2001419k o] Holal A
2= 94o] & B, 271 ¥HZ AARITH9,46]. HAE E
AEes P AgET EF Y SAFIA o &3] BEd
Aoz vy debd A9 vlgo] FX e P 216t
" (subungual melanotic macule)oll 4] 6.7%, &35} A|=Fe]
oA 80%, 23 ZAZOA 100%C]HH47]. L £fof & Al E SAHY
437 F4(single cell lentiginous growth pattern)¥t TFA| E 1 (Paget
disease) ZF2| WA= FE = S AlAFSH= &7 0ItH46,47). B
W P 249 E mutoM = S7HE Fetd Al 27 54 FHE 3
F 71A4% T 1 ol 3 AR ®BRIt}2]. 11 Qo 27714
23}, =4t 54 0y, SRS, A A4 Y2 (lentigo
hyperpigmentation) 2] /3 B8 2347 AoA] Wehd Al 7
F/dS TSR] o> S7HE ek WA A AT HRITH47,48].

o=
22 A F Ewol B A= AT 1] g3 (epidermal-der-
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Fig. 2. Histopathology of melanoma in situ of a 51-year-old female
patient showing atypical melanocytes. (A) H&E stain, x400. (B)
HMBA45 stain, x400.

mal junction)ollA] "apd A|229] Sx(melanocyte count [MC]/milli-
meter)& FFH R SH5t= Aolrh 4 EFolAE MCEol
4-9 (Bt 7.7)°1 R7oF S WA E 5-31 (B 15.3)°]th
[47]. 27 AlRE] SAFM = MCEO] 39-136 (B 58.9)01H
23+ SAZO| A= S2-212 (B 102)0]th MCHo] 30Kt A&

9 FL, 40 oD A IS AAKRITHATL. TG oF 22%
o] 27+ AR ZAFA MCgrol 40 m|gte2 MCRLe] A=A
o] HolXItH46]. wrEbA] Park Sl4612 23+ AlRte] SA4F0] YA
2oz 75 o4ld uf AbrE o & itk JAe 717w d
2hd Ao 4271 Z7kste] Qlow 23} ARte] SAE Ftho] ThA
7F "ok shoich. 2347144 debd Al 2E ERlIske Flo] oY
7] W&ol melan-A, HMB45, S-100, SOX-10, = MiTF A3}
8} GAo] -go] HrH46,49].

A5 A2 Fg-2 ob4 dahd Al xof digh w2 yerd 5
Aol A ASETh 23 SAFTE AARSHE 240ItHS0]. SHA]
9 2719] 23} SAFO|A = AF Al &l UEhHA] & 4

J

©

279 23 BAFE 4

BN

et B4 | o] oy

2 A97tdt FE A ¥ T 234 AR ] S|

A p16, HMB45, Ki-67/melan-A @4 50| Z}o]S Ho|x] gkttt

3 B 5FATH49). webA 22|sha 02 BE T Ao A &
A T 37t 23] AARE T " a7t o4, 521,

Zto] EESE 9ol FFAIA ]R3 (fluorescence in situ

hybridization, FISH)E AH&& &= Qltt. oF AAtollM 7249] 24 &

e ok
o

128

AZo A FISHE APt 6p25 (RREBI) Z7H100%), 11q13
(CNDI) S7H86%), 6923 (MYB) “$43} 8q24.1 (MYC) S7H71%)
£ W3] E ohE AtollAs 2319 23 SAF F 15
Zo] FFAAF HAF F/dolAeHs1.

23 SAZL e A8 5 o2t} SHANE Wo] wet
AA7AT QIS QT £F9] aiRshy B34 W] &4 A=
7F A k. AR W AAE fls Aeto] &3] AMS-H T 1960
drjoll= F<4=A B4 (metacarpophalangeal joint) = £50f| 412
Ao] &3] o] FolFHs4l. SHARE 23 SAF W9 A A= X
gt 7154 9 u8Ho R F FRES HEohs HOoR W)
ST}, P A(safety margin)o] SHHEH A9]A] T (distal inter-
phalangeal joint)of| A ks s ALET} BE&0] 2ol7} Qirk=
A a7t oA HA| 7t B E7] AFRCH1S]. SR
Holl A Aest A4S AR, TR EBE A, A B 2A|0A 2+
40%, 20%, 10%9] 715 olE EH o, AR T4 A A|
SA WA ol 75 ozt Ayl ArHss]. 233 ARt
ST = WA G2 23F SAF A9 AL IS vAA
QoA dAE FAadlsh= 7154 FE(functional surgery) 2| &7}
0] HaL ATHS6,571.

&4 AA 1S AT di= EA Alresection margin) Xt B H
9] Zlolof whe} Agafof gt} g AolAle 2 ARt ST
BH&& F7(Breslow thickness) 0.5 mm °©]3} 7} SAUFo| A =+
2 ALE AJol7t glokarl Barshlrhss]. 23t ARt SAE0] 4]
e 2%, &UEEET 23714 ik A oF gt
[13,59]. 3171 ARQlo|u 23t A § mm QPAAE 11 ¥ A
£ ol FEITH60,61]. 714 &8 AFT O 2471 d3t &1
w7} w9 Q1Hs Qlo], ZuhS Ehote] 23t AA AA7 F=HE
tHo1l.

Kim 5621 AHA dAolA 583t £719] 7154 42 A7
St 7154 g Al 271E9) 7 TR A-S Al ASHEA
AR A 919 £33 HAstolo] & & A9jE T 2
A)4/71%H extensor lag/stiffness)Z AHsfjof girt. o]Z A Alg¥st7
fQefir= AA9 Fa TS&rhdo] A9 $AZ0] AYst= £
7P Qe m oA ENE sfof staL, A7l & A A F9
HE AP 9] RejoA Zulel AR WFo R AASfoF gt

o2 T o7 FAEo] glon HESS #EG o ofojZirh
| 2952 100 um7HA] 8FE 4= Rlom & 9] o] € 4= 3l
AHE A5 Hefale WhEA] ek A A A Aok
toh 9] A=Y 87 (tuberosity) <A = S92 T £
2o 2 dhel7t o2& 4= glom mAFo] whejel T HEH O
2 R 5 vt old A% IAste EFAS #HE w7

l

¢
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o

—
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£
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4= o} Zare] W5 E7](ungual process)
FoloA = Fi 2715 dfiof Fgol Ak 2
T=0] Ao =72 of 2|7} QUTh.

T o2 AFolAE 23 SAFY] A s wide] uE ¥4
Aole} a5 HuFtHes]. o] oAM= 5= HFTHoE
=9 £F F59 & A5(dorsal roof of proximal nail fold), <%
+£5& 759 E5 v (ventral floor of proximal nail fold), 5. A3
%7](germinal matrix), =581, T18] 1L StRIE U Qlo) Sk
T A59 AF BAXHCE foulsHA Be&RE FA(p=0.09), &
4 H0](p=0.019), ¥4 Hol(p=0.036)7} =% oH, F1§ P&7]
Hp=0.001)& At 7153 v &AQ SHE FasHARE 23+
SAZoA stx3 ol U AS oE HE T v|awsto] Xd
A=, E FAIE H AlSsHA sfiof gt

E O 4 A58 B2 $2&(Mohs surgery)©] 910 A
E2 o] whet 0%-14%= B TH64,65]. FA|9H o] WS 7t
AR oA oy dEhd AlEE ZRIsfof St 7ttt EEo] AUt
MART-1 ¥AE EoiA T EE ol F= &Y 5= UrH6s].

AEAQ 24 SAFO A9 &UFHET &7 wo] Q1A
2ol Aol A5 Hrh Dika 5319 AolA= EE 471 &
of Yuteh= ofFAIRE At} 7|54 SaS v udlet, 234 34

T
2
> o
RO
H
e
i)

F Bx9) o) Fof) Zpol7t Qiglth. A5 23 TAFNA 7154
Fe A A9 %5 vlasks A7 obd Bt A
&2t A, @A) Ask B ohkel RS 1
2{sfiof gtet. AyE 23 SAFoNA = o] AHE A9, Hs
HA] 952 7P AF oA A

71538 e T WYk AEL 95 o], 54 i, YA T
it e mu e 5 o o g AT S Slete7,68]. T
B o] 2 7P 7hedst W o A o] Hu & ko] Q= A

=]

4= Uk, 3] hAA|(dermal substitute)S ©]-8-5k0f 3|7 o] 4] JF
2 =9 5 Aoy F7F &0 a5t A 7]Zte] Aok
=4 W LA wjo] A9 2o BESHAY 3 §EAo) Alehe
H=th, SHAIRE A pES SAASHE o AlA e HEACE
SHA| o] E%/d ZFHoncologic outcome)ll FFE & = AUt &
o] Tk o] 8 A% olet ZAIE AT 4 912 Fig. 39t &
o] I o]AlS FHkeE AWl (serratus anterior fascia) |3,
i FAF gk LY 3=l EH 3 A (superficial circumflex
iliac artery perforator) T I3 Figs. 4, 59} Zro] G2 Zst
7§94 3] H(venous free flap) 5 ©I-& & &= UTHeol.

Lee 516712 23 SAFOIM 7|53 & o5 2T 229

nu’m

Fig. 3. (A) A 56-year-old female patient presented with left thumb subungual melanoma with a thickness of 6 mm. (B) Elevation of
serratus anterior fascial free flap from the left side through a lazy S-shaped incision near the anterior border of latissimus dorsi muscle.
Micro-anastomosis of serratus collateral artery to the ulnar digital proper artery was done. Flap was placed with the deeper side turning
up and covered with split-thickness skin graft. (C) Appearance of the foot 2 years postoperatively with no recurrence. The length, width,
and thickness of the thumb tip were preserved. Two-point discrimination was 6.5 mm at the middle of flap in the left distal phalanx. (D)
Clinical photograph of reconstructed nail apparatus and acral skin in interphalangeal joint (IPJ) flexion. Range of motion at the IPJ was
85° which was similar to the contralateral side thumb. The patient was very satisfied with the functional and esthetic results. Written

informed consent was obtained for publication of these images.
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Fig. 4. A 36-year-old female patient with subungual melanoma on the left third finger. (A) Preoperative clinical photograph. (B) En bloc
excision of the tumor and nail complex with a 5-mm margin. (C) A venous flap harvested from the volar side of the left forearm was
anastomosed with one digital artery and two digital veins. (D) Natural contour of the reconstructed finger without any complications at
the 8-month follow-up. Reprinted from Woo et al. [70], according to the Creative Commons License.

disf of R F2IdFHAEol T H3A vE2 ol-&sf A
U}, o2 &2 15} S (superficial subcutaneous fat layer)
O ARE Ao 22 7HE ol &M A &9 skt shuty
=4 (defatting) PO 24 1| Q7S FHAdlsto] Mt FAS
1.5-4 mm HE2 g W& 5 AUt o|FA v oA ©E
oLk 2.5%0l A%t mgt &4do] IRl B wgto] AEsto] uw
TFol= A7 A

Woo 517012 24+ BHFoA 7154 s o|F T 24L&
tisiA 2 et Y v o] 81t A EREol Hs) $FH
o7 A A =T SolA 24 3719] o] etE A ]
S Zreoto] FuMdS(suprafascial layer) 2 & MW 742 Frt. €
A £9] =% W (afferent vein)= 715 (digital artery)Zt A2
St 9 9] A4 A H(efferent vein)S 7FHE M (digital vein)¥}
AZFt. Foii= A S E= IF o]4)E o]&sto] AR
oh. 27 3AF0 S AAlE olF TAske 24 &2 A7

130

7 A3 9] o] e fel Wghuct gl s gu ol
e 3900 o Hgroict Ea 52 Bus A RS Fol 29
Yzl A7, Mue] B} AT, AR 1)} vt
259 ug A8 5 A

Al " A3 (sentinel lymph node biops)2] 745, TH A1
FolAl B A1) FrhehE A7 Qo 22 S5
IR oFy A7 FeFstA] PeyI], W EAFIAL W 2
°[7}F 1 mm °]Rl B, AYE Rt BF, E= FA 2L E
>1/mm¢<l 73 A4 H2E B2 2850 Frt72,73]. Al |
Td AH2 AA 24 SAFOIM 7] BEoIU e & =
U= FEE ATsIH, A= BEES 2= $7= ot
[6,101.

23 ZAFZIM FALHEE Al Br= BA g Dacar-
bazine = cytoxan¥} 22 FUAIE ARGRE B97F HalE o] ok
(74,75]. 2] T= WY A 8= 37] B 47] SIS SR04 &
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1405L

Fig. 5. A 64-year-old female patient with subungual melanoma on the right first toe. (A) Preoperative clinical photograph. (B) After inset
of a venous flap harvested from the dorsal side of the right foot to allow reversed blood flow with the against-valve type. (C) Clinical
photograph of a skin defect that occurred at the center of the flap due to trauma 3 months after surgery. (D) Completely healed flap
without further treatment at a 5-year follow-up after debridement and skin grafting for the skin defect. Reprinted from Woo et al. [70],

according to the Creative Commons License.

&S 3771 Ao & HuEo] 9lt}[s7,76-79]. BRAF, KIT,
MEK AIA 53 % % 1A A5 O e 9 S50 A
zL ‘gﬂé HQITH80-83]. PD-1, CTLA-4 2AA9} & W 2]
EAE2 BRAF, MEK 2AAIA Solv FAA Rt v 2 HHS
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