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Summary Background. Around 70% of cutaneous malignant melanomas (MMs) develop de

novo, and small-diameter or ‘tiny’ lesions are expected to represent the earliest mani-

festation of most MMs.

Aim. To describe the clinical, histopathological and dermoscopic features of tiny

MMs, and to investigate the impact of imaging tools, including total body photogra-

phy (TBP) and sequential digital dermoscopy imaging (SDDI) in their detection.

Methods. Consecutive MMs diagnosed over 2 years in a referral centre were retrospec-

tively included. Tiny MMs were defined as MMs with a diameter of ≤ 5 mm on dermoscopy.

Dermoscopic features and the performance of four imaging methods were evaluated.

Results. Of the 312 MMs included, 86 (27.6%) measured ≤ 5 mm, and 44.2% of these

were invasive. Tiny MMs were more frequently excised for being new and/or changing

compared with nontiny MMs (77.9% vs. 50.9%; P < 0.001). Half of the tiny MMs would

have been missed by the dermoscopic seven-point checklist (48.2%) or the three-point

checklist (49.4%), while Menzies’ method and the revised pattern analysis correctly iden-

tified respectively 65.9% and 63.5% of the tiny MMs. The most frequent positive features

for tiny MMs were asymmetry in structure or colour (77.6%), brown dots (65.9%), irreg-

ular dots and globules (76.5%) and atypical pigment network (44.7%). Dermoscopic fea-

tures predictive of invasion in tiny MMs were atypical vascular pattern (OR = 26.5, 95%

CI 1.5–475.5, P < 0.01), shiny white lines (OR = 12.4, 95% CI 0.7–237.8, P = 0.04)

and grey/blue structures (OR = 3.7, 95% CI 1.3–10.5, P = 0.01).

Conclusion. Tiny MMs are frequently invasive and represent a clinical, dermo-

scopic and histopathological challenge. Dermoscopy alone has suboptimal diagnostic

accuracy. Early diagnosis relies on the detection of new or changing lesions aided by

TBP and SDDI.

Introduction

Given that approximately 70% of cutaneous malig-

nant melanomas (MMs) develop de novo,1 small-

diameter or tiny lesions are expected to represent the

earliest clinical manifestation of most MMs.2 The pro-

portion of MMs excised when still small varies con-

siderably in the literature, ranging from 2.4% to

Correspondence: Professor Pascale Guitera, Sydney Melanoma Diagnostic

Centre, Level 2, Gloucester House, Royal Prince Alfred Hospital,

Missenden Road, Camperdown, NSW, Australia 2011

E-mail: pascale.guitera@melanoma.org.au

ARP and MC-F contributed equally to this work and should be considered

joint first authors.

Accepted for publication 4 January 2022

� 2022 The Authors. Clinical and Experimental Dermatology published by

John Wiley & Sons Ltd on behalf of British Association of Dermatologists.

932 Clinical and Experimental Dermatology (2022) 47, pp932–941

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and

distribution in any medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.

https://orcid.org/0000-0002-3356-1643
https://orcid.org/0000-0002-3356-1643
https://orcid.org/0000-0002-3356-1643
https://orcid.org/0000-0003-3237-7294
https://orcid.org/0000-0003-3237-7294
https://orcid.org/0000-0003-3237-7294
https://orcid.org/0000-0002-1475-0668
https://orcid.org/0000-0002-1475-0668
https://orcid.org/0000-0002-1475-0668
https://orcid.org/0000-0003-4935-4670
https://orcid.org/0000-0003-4935-4670
https://orcid.org/0000-0003-4935-4670
https://orcid.org/0000-0002-8335-0406
https://orcid.org/0000-0002-8335-0406
https://orcid.org/0000-0002-8335-0406
https://orcid.org/0000-0002-8991-0013
https://orcid.org/0000-0002-8991-0013
https://orcid.org/0000-0002-8991-0013
https://orcid.org/0000-0001-9519-110X
https://orcid.org/0000-0001-9519-110X
https://orcid.org/0000-0001-9519-110X
mailto:


38.2%,2–11 depending on the measurement method

and diameter cutoff used to define ‘small’. Although

previous studies have shown a positive correlation

between diameter and tumour thickness,3 there is

growing evidence demonstrating that small does not

mean in situ, with up to 70% of these lesions

reported as being invasive.3,4,7 Tiny MMs also repre-

sent a diagnostic pitfall. Dermoscopy findings can be

subtle due to incomplete development of specific MM

features, leading to suboptimal diagnostic accu-

racy.8,10 In some cases, the only clue may be evi-

dence of a new or changing lesion based on total

body photography (TBP) and sequential digital der-

moscopy imaging (SDDI).12,13

In this study, we aimed to describe the clinical,

histopathological and dermoscopic features of tiny

MMs, and to investigate the impact of imaging tools,

particularly TBP and SDDI, in their detection.

Methods

The study was reviewed and approved by the Sydney

Local Health District Ethics Committee (X15-0311;

2019/ETH06854).

Study design

Consecutive primary MMs diagnosed over 2 years

(2017–2019) at an Australian referral centre, the Syd-

ney Melanoma Diagnostic Centre (SMDC), were retro-

spectively included. SMDC’s screening strategy relies

on regular full skin examination assessing all lesions

with dermoscopy regardless of diameter. TBP is recom-

mended for patients with naevus count > 100 and/or

a personal history of MM. SDDI is used for equivocal

lesions lacking obvious features for MM.

Dermoscopy

Dermoscopic images were obtained with a polarized or

nonpolarized contact dermatoscope [DL4 (DermLite,

San Juan Capistrano, CA, USA) or MoleScope II

(MetaOptima Technology, Vancouver, BC, Canada)] or

nonpolarized (Delta 20; Heine, Gilching, Germany)

prior to biopsy or excision. Low-quality images were

excluded for the dermoscopy analysis. The built-in

scale of the dermatoscope visualized in all photographs

enabled a precise diameter measurement. Tiny MMs

were defined as those ≤ 5 mm in diameter. Lesions

were classified as pigmented, hypomelanotic (pigmen-

tation covering < 25% of the surface) or amelanotic

(pigmentation completely absent).14

Fifty dermoscopic features were documented for

each lesion, including those of four methods used to

diagnose MM (Menzies’ method,15 7-point checklist,16

3-point checklist17 and revised pattern analysis18,19),

those related to vascular morphology20 and global der-

moscopy patterns.21 The accuracy of each method in

diagnosing MMs was calculated.

Histopathology

Histopathological diagnosis was performed at a tertiary

referral centre receiving high volumes of MMs. Border-

line melanocytic lesions were reviewed by at least two

pathologists for consensus. For this study, histopathol-

ogy was further reviewed by a senior dermatopatholo-

gist who used strict histopathological criteria and a

checklist of features to confirm the diagnosis. The

MMs were then divided into two categories: (i) ‘clear-

cut’ MMs, which were lesions fulfilling unequivocal

histopathological features of MM (confluent lentiginous

growth with spread over suprapapillary plates, promi-

nent pagetoid scatter and/or severe cytological atypia),

and (ii) ‘borderline’ MMs, which were lesions present-

ing with ‘borderline to malignant’ features (focal sev-

ere cytological atypia, near-confluent growth, central

suprabasal scatter of clusters of melanocytes or occa-

sional small melanocytes, increased atypical junctional

melanocytes in severely sun-damaged skin with exten-

sion down adnexae) but considered to be MMs (and

managed as such) based on clinicopathological corre-

lation (Fig. 1).

Statistical analyses

Statistical analyses were performed using SPSS (V26;

IBM SPSS, Armonk, NY, USA). Categorical variables

were summarized as numbers and percentages. Con-

tinuous variables were summarized as medians with

interquartile range (IQR). Differences in proportions

were analysed using Pearson v2 test or Fisher exact

test, while medians were compared with the Mann–
Whitney test. Dermoscopic features of invasive and

noninvasive tiny MMs were compared using univari-

able logistic regression.

Results

Lesions and histopathological results

In total, 316 MMs were diagnosed in 255 patients;

after pathology review, 3 lesions were reclassified as

benign and excluded, and 1 further lesion was
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excluded due to pathology slides missing. Approxi-

mately one-third (86 of 312; 27.6%) of the included

MMs measured ≤ 5 mm in diameter (median 4 mm;

IQR 3.0–4.5; minimum 1.7 mm). The patient charac-

teristics are presented in Table 1, and the clinico-

pathological features of the MMs and the detection

methods used are presented in Table 2.

Risk factors

Most patients (86.7%) had at least one strong risk fac-

tor for MM (personal history, family history and/or

dysplastic naevus syndrome).

Invasiveness

Of the 86 tiny MMs, 38 (44.2%) were invasive. Bres-

low thickness did not differ between tiny MMs (in situ;

in situ to 0.5 mm) and nontiny MMs (in situ; in situ to

0.43 mm) (P = 0.09), even when only invasive cases

were considered: median 0.5 mm (IQR 0.3–0.8) vs.

0.5 mm (0.3–0.7); P = 0.62.

Reasons for excision

Tiny MMs were more frequently excised for being a

new and/or changing lesion (77.9%, when the follow-

ing four categories were combined: new; changing (on

Figure 1 (a) ‘Clear-cut’ melanoma in situ, showing large irregular nests, confluent lentiginous growth and pagetoid scatter of pleomor-

phic melanocytes; (b) ‘borderline’ melanoma in situ, showing extensive fusion of junctional melanocytic nests across rete pegs with

some nonconfluent lentiginous spread over suprapapillary plates. Haematoxylin and eosin, original magnification (a,b) 9 20.
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SDDI and/or TBP); new plus baseline dermoscopy

atypical; changing plus baseline dermoscopy atypical),

than nontiny MMs (50.9%), which were more often

excised due to atypical baseline dermoscopy features

alone (P < 0.001) (Fig. 2).

Dermoscopy

The dermoscopic features and performance of the four

diagnostic methods for diagnosing the MMs are pre-

sented in Table 3. The seven-point and three-point

checklist would have missed 48.2% and 49.4%,

respectively, of the tiny MMs, while the Menzies’

method and the revised pattern analysis method cor-

rectly identified 65.9% and 63.5% of tiny MMs.

Tiny MMs more frequently had a starburst (14.1%)

or globular pattern (10.6%) compared with nontiny

MMs (0% and 0.9%, respectively, P < 0.001 for both).

Asymmetry of pattern was the most frequent feature

for all MMs, but it was more common in nontiny MMs

(88.3%) than in tiny MMs (75.3%) (P = 0.01). Radial

streaming was more frequently seen in tiny MMs

(12.9% vs. 0.9%; P < 0.0001).

Table 4 compares dermoscopic features of invasive

and noninvasive tiny MMs. The main features predic-

tive of invasiveness were: atypical vascular pattern

(OR = 26.48, 95% CI 1.5–475.5; P = 0.01); shiny

white lines/chrysalis (OR = 12.4, 95% CI 0.7–237.8;
P = 0.04); and grey/blue structures (OR = 3.0, 95%

CI 1.3–10.5; P = 0.01).

Discussion

Small-diameter MMs (≤ 5 mm) accounted for a signifi-

cant proportion (27.6%) of the MMs diagnosed in our

cohort, which is in accordance with rates reported pre-

viously (2.4%–38.2%).2–10 Nevertheless, the lack of

consensus to define ‘small’ impairs the accurate com-

parison of different studies, with cutoff diameter vary-

ing from ≤ 6 mm to ≤ 3 mm.3–13,22

The proportion of small MMs may also have been

overestimated in some case series by lesion measure-

ment after histopathological processing, without con-

sidering the ex vivo tissue shrinkage of approximately

20%.11,23 In vivo measurement, ideally guided by der-

moscopy, is the most reliable method, as it includes

peripheral areas not necessarily visible to the naked

eye.

An important potential limitation of studies on tiny

MMs is the relative subjectivity of the histopathological

diagnosis. Despite being regarded as the gold-standard

diagnostic test, histopathology has consistently been

shown to have low inter-observer reproducibility, espe-

cially in the spectrum of borderline lesions ranging

from severely dysplastic naevus to MM in situ to early

invasive MM.24 A tendency to ‘overcall’ dysplastic

naevi as MMs has been observed over recent decades,

possibly driven by asymmetrical financial incentives

and medicolegal concerns.25 Small-diameter MMs, in

particular, are more likely to show subtle and incom-

plete histological criteria for MM, as demonstrated in

our series.9 In this context, the documentation of a

new and/or changing lesion must be taken into con-

sideration, with clinicopathological correlation and

pathology review for consensus considered to be best

practice.9 As the biological behaviour of tiny border-

line melanocytic lesions is uncertain; however, in the

context of a changing and clinically suspicious lesion

with atypical histological features, particularly in

high-risk patients, our practice is to manage such

lesions as MMs.

Patients diagnosed with a tiny MM were signifi-

cantly younger than those with nontiny MMs. This

could be explained by the larger proportion of lentigo

maligna (LM) lesions among nontiny MMs, which are

often diagnosed in elderly and heavily sun-damaged

individuals. LM lesions tend to grow slowly and hori-

zontally before developing specific clinical and dermo-

scopic features, and is therefore usually larger than

other subtypes on diagnosis.26 For the same reason,

related to MM subtype distribution, nontiny MMs were

more often located on the head and neck area than

tiny MMs, which predominated on the limbs.

Table 1 Clinical and epidemiological characteristics of the

included patients.

Characteristica
Tiny

(n = 71)b
Nontiny

(n = 181)c P

Sex, n (%)

Female 43 (60.6) 75 (41.4) < 0.01

Male 28 (39.4) 106 (58.6)

Age at diagnosis,

years; median (IQR)

53 (40–61) 65 (54–73) < 0.001

MM history, n (%)

Personal 39 (54.9) 106 (58.6) 0.60

Familyd 34 (47.9) 68 (37.8) 0.14

DNS,e n (%) 41 (57.7) 75 (43.1) 0.04

TBP available, n (%) 44 (62.0) 69 (38.1) < 0.001

DNS, dysplastic naevus syndrome; IQR, interquartile range; MM,

malignant melanoma; TBP, total body photography. aFor patients

presenting with multiple primary melanomas, the first melanoma

diagnosed was considered as the reference category (tiny vs. non-

tiny). bIncluded 12 patients with multiple primary melanomas. cIn-

cluded 29 patients with multiple primary melanomas. dData

missing for 1 patient diagnosed with a nontiny melanoma. eData

missing for 7 patients diagnosed with nontiny melanomas.
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Table 2 Clinicopathological features of the melanomas.

Characteristic Tiny (n = 86) Nontiny (n = 226) P

Invasive, n (%) 38 (44.2) 74 (32.7) 0.06

Breslow thickness, mm; median (IQR) [range]

All MMs in situ

(in situ to 0.5)

[in situ to 1.5]

in situ

(in situ to 0.43)

[in situ to 3.4]

0.09

Invasive MMs 0.5

(0.3–0.8)
[0.2–1.5]

0.5

(0.3–0.7)
[0.15–3.4]

0.62

MM subtype, n (%)

Melanoma in situ, unspecified 44 (51.2) 105 (46.5) 0.001

Lentigo maligna 4 (4.7) 47 (20.8)

Lentigo maligna melanoma 1 (1.2) 13 (5.8)

Superficial spreading melanoma 24 (27.9) 50 (22.1)

Nodular melanoma 2 (2.3) 2 (0.9)

Naevoid melanoma 4 (4.7) 4 (1.8)

Spitzoid melanoma 2 (2.3) 0 (0.0)

Invasive melanoma, unspecified 5 (5.8) 5 (2.2)

Other features, n (%)

Associated with a naevus 19 (22.1) 82 (36.3) 0.02

Ulceration present 0 (0.0) 1 (0.4) 0.54

Mitoses ≥ 1/mm2 11 (12.8) 21 (9.3) 0.36

Borderline histopathologya 43 (50) 32 (14.2) < 0.001

Body site, n (%)

Head and neck 5 (5.8) 44 (19.5) < 0.01

Trunk 26 (30.2) 92 (40.7) 0.09

Upper limbs 28 (32.6) 58 (25.7) 0.22

Lower limbs 27 (31.4) 32 (14.2) 0.01

Colour, n (%)

Pigmented 77 (89.5) 192 (85.0) < 0.05

Hypomelanoticb 2 (2.3) 23 (10.2)

Amelanoticc 7 (8.1) 11 (4.9)

First noticed by, n (%)d

Patient 10 (11.6) 14 (6.6) 0.14

Doctor 74 (86.0) 197 (93.4)

Appointment type on detection, n(%)

Initial 12 (14) 51 (22.6) 0.09

Follow-up 74 (86) 175 (77.4)

Main reason excision recommended, n (%)

Atypical baseline dermoscopy (exclusively)e 18 (20.9) 77 (34.1) < 0.001

Change (on SDDI and/or TBP) 32 (37.2) 75 (33.2)

Atypical baseline dermoscopy + new lesion on TBP 17 (19.8) 12 (5.3)

Atypical baseline dermoscopy + change (on SDDI and/or TBP) 13 (15.1) 22 (9.7)

New lesion (according to TBP) 5 (5.8) 6 (2.7)

Atypical findings on confocal microscopy 1 (1.2) 34 (15.0)

Reason to recommend excision (combined), n (%)

Evidence of a new and/or changing lesion (SSDI and/or TBP)f 67 (77.9) 115 (50.9) < 0.001

IQR, interquartile range; MM malignant melanoma; SDDI, sequential digital dermoscopy imaging; TBP, total body photography. aFocal

severe cytological atypia, near-confluent growth, central suprabasal scatter of clusters of melanocytes or occasional small melanocytes,

increased atypical junctional melanocytes in severely sun-damaged skin with extension down adnexae but regarded to be melanomas

(and managed as such) based on clinicopathological correlation. bPigmented areas representing < 25% of the total surface area. cMela-

nin pigmentation completely absent. dData missing for 17 patients (2 patients with tiny melanomas and 15 with nontiny melanomas);

these patients were excluded for P value calculation. eExcised due to an atypical baseline dermoscopy, with no other evidence of a new

or changing lesion. fCombining the following categories: change on SDDI and/or TBP; atypical baseline dermoscopy + new on TBP;

atypical baseline dermoscopy + change on SDDI and/or TBP; and new on TBP, regardless of atypical baseline dermoscopy.
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The data presented support the hypothesis that

small diameter does not mean in situ, as 44.2% of the

tiny MMs we assessed were already invasive upon

diagnosis. Tiny MMs frequently show a vertical

growth phase and have similar prognosis to invasive

nontiny lesions, with similar prognostic attributes.7

Although invasive, most small-diameter MMs we

detected were early Stage 1 (T1a), with less impact on

morbidity, mortality and healthcare costs. However, it

is notable that median Breslow thickness was not dee-

per for lesions of larger diameter, even when only

invasive MMs were considered, contrary to what

would be intuitively expected. This may be explained

by the group’s heterogeneity in MM subtypes and the

different potential of different subtypes to progress ver-

tically, indicating that a profile of more ‘slow-growing’

MMs predominated in the group of lesions detected

only when > 5 mm. Based on this assumption, if the

tiny MMs included in our series happened to be over-

looked, by the time they reached the recently proposed

biopsy threshold of 6 mm in diameter,25 the final

diameter of the wider excision would be larger, and

the Breslow thickness would likely be greater, posing a

higher risk for locoregional or distant metastasis.

A precursor melanocytic naevus was observed in

only 22.1% of patients with tiny MMs, favouring the

hypothesis that most of these lesions arise de novo.

This is consistent with a recent metanalysis, which

Figure 2 (a–c) Man in his 50s with dysplastic naevus syndrome. (a,b) A tiny melanoma 1.5 mm in diameter in situ detected on the

comparison of the total body photographs (blue arrow) at (a) baseline and (b) at the 12-month follow-up, which revealed a completely

new pigmented lesion. (c) Cross-polarized dermoscopy (MoleScope II; MetaOptima Technology) findings were subtle, showing two col-

ours and a few irregular peripheral brown dots (original magnification 9 10). (d–f) Man in his 40s with a personal history of mela-

noma and dysplastic naevus syndrome. (d,e) Tiny invasive amelanotic melanoma (2.5 mm in diameter, Breslow thickness 0.2 mm, no

ulceration, no mitoses) detected as a new lesion (blue arrow) on comparison of total body photographs at (d) baseline and (e) 12-

month follow-up. (f) Cross-polarized dermoscopy (Dermmlite DL4; 3Gen, Orange County, CA, USA) showed shiny white lines and dots

and atypical vascular pattern with dotted vessels (cross-polarized dermoscopy, original magnification 9 10).
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concluded that only 29.1% of MMs developed in con-

junction with a pre-existing naevus.1

The screening strategy at SMDC (regular full skin

examination, aided by TBP and SDDI), is recognized

for facilitating early diagnosis, low benign-to-

malignant ratios and optimal outcomes27 and has

been validated with a subset of our extremely high-

risk patients.28

The recommendation for excision in our series was

strongly influenced by TBP and/or SDDI, particularly

for tiny lesions. Only 20.9% of such lesions were

detected solely on the basis of an atypical baseline der-

moscopy. For the remaining lesions, evidence of a new

and/or changing lesion, associated or not with an

atypical baseline dermoscopy, influenced the decision

to excise. Our findings show that dermoscopy alone,

without the aid of TBP and SDDI, is likely to miss a

significant proportion of tiny MMs.

The most frequent positive features for tiny MMs

were asymmetry in structure or colour (77.6%),

brown dots (65.9%), irregular dots and globules

(76.5%) and atypical pigment network (44.7%); the

last two features were the most common features

described in literature.8,10,29,30

In their study, Seidenari et al.10 included 79 small

MMs (≤ 6 mm) and 403 nontiny MMs, and reported

that dermoscopic scores increased proportionally to

the diameter, with tiny lesions being more difficult to

diagnose by dermoscopy.

The suboptimal performance of all four dermoscopy

methods we tested emphasizes that small-diameter

Table 3 Overview of individual dermoscopy features present in

tiny and nontiny melanomas.a

Method and features

Tiny

(n = 85)

Nontiny

(n = 214) P

Menzies method, n (%)

Asymmetry of pattern 64 (75.3) 189 (88.3) < 0.01

Number of colours,

median (IQR)

2 (2–3) 3 (2–3) < 0.001

≥ 5 colours 0 (0.0) 10 (4.7) 0.04

Blue–whitish veil 1 (1.2) 8 (3.7) 0.24

Brown dots 56 (65.9) 151 (70.6) 0.43

Pseudopods 3 (3.4) 0 (0.0) 0.02b

Radial streaming 11 (12.9) 2 (0.9) < 0.001

Scar-like depigmentation 5 (5.9) 23 (10.7) 0.19

Peripheral black dots and

globules

15 (17.6) 25 (11.7) 0.17

Multiple blue–grey dots

(peppering)

2 (2.4) 39 (18.2) < 0.001

Broadened network 27 (31.8) 80 (37.4) 0.36

Correctly classified as MM 56 (65.9) 175 (81.8) 0.003

7-point checklist, n (%)

Atypical pigment network 38 (44.7) 129 (60.3) 0.01

Blue–whitish veil 1 (1.2) 8 (3.7) 0.24

Atypical vascular pattern 8 (9.4) 41 (19.2) 0.04

Irregular dots and globules 65 (76.5) 159 (74.3) 0.70

Irregular streaks 12 (14.1) 3 (1.4) < 0.001

Regression structures 18 (21.2) 81 (37.9) < 0.01

Irregular pigmentation 31 (36.5) 62 (29.0) 0.21

Correctly classified as MM 44 (51.8) 140 (65.4) 0.04

3-point checklist, n (%)

Asymmetry in structure or

colour

66 (77.6) 196 (91.6) 0.001

Atypical network 40 (47.1) 129 (60.3) 0.03

Blue–white structures 21 (24.7) 83 (38.8) 0.02

Correctly classified as MM 43 (50.6) 144 (67.3) 0.01

Revised pattern analysis (chaos and clues), n (%)

Asymmetry of pattern 63 (74.1) 189 (88.3) < 0.01

Asymmetry of colour 44 (51.8) 172 (80.4) < 0.001

Grey or blue structures 22 (25.9) 81 (37.9) 0.05

Thick lines 28 (32.9) 72 (33.6) 0.91

White lines 4 (4.7) 22 (10.3) 0.12

Eccentric structureless

areas

17 (20.0) 59 (27.6) 0.18

Peripheral black dots or

clods

15 (17.6) 25 (11.7) 0.17

Radial lines or pseudopods 12 (14.1) 2 (0.9) < 0.001

Polymorphous vessels 5 (5.9) 24 (11.2) 0.16

Polygons 1 (1.2) 20 (9.3) 0.01

Correctly classified as MM 54 (63.5) 160 (74.8) 0.07

Atypical vessels, n (%)

Dotted 6 (7.1) 36 (16.9) 0.03

Linear 6 (7.1) 17 (7.9) 0.80

Coiled or glomerular 2 (2.4) 11 (5.1) 0.29

Looped 0 (0.0) 4 (1.9) 0.58b

Serpentine 2 (2.4) 5 (2.3) 0.99b

Comma-like 0 (0.0) 3 (1.4) 0.56b

Corkscrew 1 (1.2) 4 (1.9) 0.99

Global pattern, n (%)

Homogeneous 5 (6.0) 3 (1.4) 0.03

Table 3 continued

Method and features

Tiny

(n = 85)

Nontiny

(n = 214) P

Multicomponent 8 (9.4) 53 (24.8) 0.003

Starburst 12 (14.1) 0 (0.0) < 0.001

Reticular 13 (15.3) 52 (24.3) 0.09

Globular 9 (10.6) 2 (0.9) < 0.001

Unspecific 38 (44.7) 104 (48.6) 0.54

Additional features, n (%)

Chrysalis 4 (4.7) 22 (10.3) 0.12

Shiny white blotches 2 (2.4) 7 (3.3) 0.68

Rosettes 1 (1.2) 3 (1.4) 0.99b

Negative network 3 (3.5) 7 (3.3) 0.91

Milky-red areas 4 (4.7) 20 (9.3) 0.19

Milky-red globules 1 (1.2) 3 (1.4) 0.99b

MM, malignant melanoma. a13 lesions were excluded for the

dermoscopy analysis due to low-quality images: these comprised

1 patient with a tiny MM and 12 patients with nontiny MMs.
bP values were calculated with Fisher exact test as > 50% of cells

had an expected count of < 5 individuals; all other P values were

calculated with v2 test.
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Table 4 Prevalence of dermoscopy criteria for patients with invasive vs. in situ tiny melanomas and univariable logistic regression for

dermoscopy features predicting invasiveness in patients with tiny melanomas.a

Invasive (n = 38) In situ (n = 47) OR 95% CI P of 95% CI

Menzies’ method, n (%)

Asymmetry of pattern 28 (73.7) 36 (76.6) 0.86 0.32–2.30 0.76

≥ 5 colours 0 (0.0) 0 (0.0) NA NA NA

Blue–whitish veil 0 (0.0) 1 (2.1) 0.40b 0.02–10.17 0.57

Brown dots 23 (60.5) 33 (70.2) 0.65 0.26–1.60 0.35

Pseudopods 2 (5.3) 1 (2.1) 2.56 0.22–29.31 0.45

Radial streaming 6 (15.8) 5 (10.6) 1.58 0.44–5.42 0.48

Scar-like depigmentation 2 (5.3) 3 (6.4) 0.82 0.13–5.14 0.83

Peripheral black dots and globules 5 (13.2) 10 (21.3) 0.56 0.17–1.81 0.33

Multiple blue–grey dots (peppering) 0 (0.0) 2 (4.3) 0.26b 0.02–5.51 0.51

Broadened network 11 (28.9) 16 (34.0) 0.79 0.31–1.99 0.62

7-point checklist, n (%)

Atypical pigment network 16 (42.1) 22 (46.8) 0.83 0.35–1.96 0.67

Blue–whitish veil 0 (0.0) 1 (2.1) 0.43b 0.02–11.03 0.61

Atypical vascular pattern 8 (21.1) 0 (0.0) 26.48b 1.47–475.50 < 0.01

Irregular dots and globules 26 (68.4) 39 (83.0) 0.44 0.16–1.24 0.12

Irregular streaks 6 (15.9) 6 (12.8) 1.28 0.38–4.35 0.69

Regression structures 11 (28.9) 7 (14.9) 2.32 0.80–6.76 0.12

Irregular pigmentation 17 (44.7) 14 (29.8) 1.91 0.78–4.67 0.16

3-point checklist, n (%)

Asymmetry in structure or colour 30 (78.9) 36 (76.6) 1.15 0.41–3.22 0.80

Atypical network 17 (44.7) 23 (48.9) 0.85 0.36–1.99 0.70

Blue–white structures 12 (31.6) 9 (19.1) 1.95 0.72–5.29 0.19

Revised pattern analysis (chaos and clues), n (%)

Asymmetry of pattern 28 (73.7) 36 (76.6) 0.75 0.28–1.99 0.56

Asymmetry of colour 20 (52.6) 24 (51.1) 1.07 0.45–2.51 0.89

Grey or blue structures 15 (39.5) 7 (14.9) 3.73 1.33–10.47 0.01

Thick lines 10 (26.3) 18 (38.3) 0.58 0.23–1.46 0.25

White lines 4 (10.5) 0 (0.0) 12.39b 0.65–237.80 0.04

Eccentric structureless areas 5 (13.2) 12 (25.5) 0.44 0.14–1.39 0.16

Peripheral black dots or clods 5 (13.2) 10 (21.3) 0.56 0.17–1.81 0.33

Radial lines or pseudopods 6 (15.8) 6 (12.8) 1.28 0.38–4.35 0.69

Polymorphous vessels 5 (13.2) 0 (0.0) 15.60b 0.83–291.70 0.02

Polygons 0 (0.0) 1 (2.1) 0.40b 0.02–10.17 0.57

Atypical vessels, n (%)

Dotted 6 (15.9) 0 (0.0) 19.00b 1.03–349.10 < 0.01

Linear 6 (15.9) 0 (0.0) 19.00b 1.03–349.10 < 0.01

Coiled or glomerular 2 (5.3) 0 (0.0) 6.51b 0.31–139.71 0.18

Serpentine 2 (5.3) 0 (0.0) 6.51b 0.31–139.71 0.18

Corkscrew 1 (2.6) 0 (0.0) 3.8b 0.15–95.98 0.39

Global pattern, n (%)

Homogeneous 2 (5.3) 3 (6.5) 0.80 0.13–5.03 0.81

Multicomponent 4 (10.5) 4 (8.5) 1.27 0.30–5.43 0.75

Starburst 6 (15.9) 6 (12.8) 1.28 0.38–4.35 0.69

Reticular 3 (7.9) 10 (21.3) 0.32 0.08–1.25 0.10

Globular 3 (7.9) 6 (12.8) 0.59 0.14–2.52 0.47

Unspecific 20 (52.6) 18 (38.3) 1.79 0.75–4.26 0.19

Additional features, n (%)

Chrysalis 4 (10.5) 0 (0.0) 12.39b 0.65–237.80 0.04

Shiny white blotches 2 (5.3) 0 (0.0) 6.51b 0.31–139.71 0.18

Rosettes 1 (2.6) 0 (0.0) 3.8b 0.15–95.98 0.39

Negative network 2 (5.3) 1 (2.1) 2.56 0.22–29.31 0.45

Milky-red areas 3 (7.9) 1 (2.1) 3.94 0.39–39.54 0.24

Milky-red globules 0 (0.0) 1 (2.1) 0.40b 0.02–10.17 0.57

NA, not applicable. aOne patient with a tiny melanoma was excluded from the analysis due to low quality image. bHaldane–Anscombe

correction was used for cases with zero values.
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MMs often do not reveal typical MM features on base-

line dermoscopy, as previously reported.10,22

However, Pupelli et al.31 found a higher diagnostic

accuracy of dermoscopy to diagnose small-diameter

MMs (≤ 5 mm, n = 24), with the seven-point checklist

correctly classifying 92% of them, compared with only

51.8% in our study. This could be partially explained

by the subjectivity of some dermoscopic criteria, such

as ‘irregular pigmentation’, which was much less

prevalent in our sample, as we followed precisely the

original description of this feature by Argenziano

et al.,16 who defined it as irregular diffuse pigmenta-

tion (blotches). It could also be related to inherent dif-

ferences in the studied population, with more

amelanotic and light-coloured MMs expected in Aus-

tralian patients.

The presence of an atypical vascular pattern,

polarizing-specific lines (shiny white lines or chrysalis)

and grey–blue structures were the dermoscopic fea-

tures that were more strongly correlated with inva-

siveness. These dermoscopy features are associated

with dermal malignant cells, regression, fibrosis and

inflammation, justifying previous findings.15 Therefore,

if these features are present, excision instead of moni-

toring is advisable.

The strengths of the current study are its large sam-

ple size and the thorough pathological review of all

included cases. The retrospective data collection and

single-centre design are limitations. The findings repre-

sent a high-risk subset of Australian patients and may

not necessarily be representative of MMs diagnosed in

the general population or those from distinct geo-

graphical areas. Furthermore, the subjectivity of

histopathological diagnosis is an inherent potential

limitation of all studies that include early-stage MMs.

Conclusion

Tiny MMs represent a clinical, dermoscopic and

histopathological challenge. Despite their small size,

these lesions are frequently invasive. Incomplete devel-

opment of specific melanoma features on dermoscopy

may lead to suboptimal diagnostic accuracy and there-

fore early diagnosis frequently relies on the detection

of a new and changing lesion, aided by TBP and

SDDI.
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What’s already known about this topic?

• Small-diameter melanomas are frequently inva-

sive and represent a clinical, dermoscopic and

histopathological diagnostic challenge.

What does this study add?

• Most small-diameter melanomas were detected

for being a new or changing lesion and der-

moscopy alone has suboptimal diagnostic accuracy.

• The most frequent positive dermoscopic features

for small-diameter melanomas were asymmetry

in structure or colour, brown dots, irregular dots

and globules, and atypical pigment network.

• Atypical vascular pattern, shiny white lines

and grey/blue structures on dermoscopy were

associated with invasiveness and should prompt

excision.
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