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Abstract  45 

Background: Morphology and biology of nevi with peripheral globules are well known, 46 

while that of melanomas with peripheral globules remain unclear.  47 

Objective: Comparing the dermoscopic characteristics of nevi and melanomas with 48 

peripheral globules. 49 

Methods: A total of 401 melanocytic lesions with peripheral globules were included in 50 

this retrospective study. Dermoscopic patterns and structures, including those of the 51 

peripheral globules, were evaluated. A generalized estimating equation model with a 52 

binomial distribution dependent variable and logit link function was fitted to the dataset 53 

to identify features with the highest odds for differentiating melanoma from nevi. 54 

Results: Of the 401 lesions, 179 (44.64%) were excised, 41 (10.22%) of which were 55 

melanoma. Melanomas were most common in the lower extremities (P<0.01), with a 56 

disorganized pattern, whereas melanocytic nevi were most common on the trunk, with 57 

an organized pattern. The presence of blotches, atypical dots and globules, or atypical 58 

vessels was associated with melanomas (P<0.01).  59 

Limitations: The retrospective design of the study may have caused an inclusion bias.  60 

Conclusion: Melanocytic lesions displaying peripheral globules are at the greatest risk 61 

for melanoma if located on the lower extremity and if lesions reveal any of the following 62 

structures: blotch or atypical dots and globules or atypical vessels. 63 

 64 
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Capsule summary  66 

The presence of peripheral globules can be an indicator of malignancy but 67 

may not be an indication for biopsy.  68 

We analyzed lesions with peripheral globules from 10-90-years old and 69 

identified features beyond the peripheral globules to distinguish benign from 70 

malignance. These observations can reduce unnecessary biopsies. 71 
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INTRODUCTION  73 

 The histologic characteristics of peripheral globules (PGs) correspond to junctional 74 

melanocytic nests at the periphery, and its presence in a nevus corresponds to an active 75 

radial growth phase; this type is mostly seen in younger individuals.1 76 

 Epidemiologic data show that a growing melanocytic lesion in 11–20-year-old 77 

individuals is common; however, after the age of 50, the possibility of it being a cutaneous 78 

melanoma (CM) should be considered, serving as a candidate for excision.1-5 79 

 Since change and enlargement are sensitive markers for melanoma, the observed 80 

growth of a nevus may raise concern among dermoscopists. Dermoscopists recognize 81 

that PGs are indicative of a benign nevus, but in high-risk patients and middle-aged 82 

patients, this can be worrisome. Data on PG characteristics are currently limited by age, 83 

presence of PGs, and morphology. 84 

 Recent data showed that melanoma with PGs 85 

 86 

 was related in individuals older than 50 years but was frequently found in 30-50-year-87 

olds.6 Melanomas with PGs were described as lesions with atypical or asymmetrically 88 

distributed PGs, especially on the extremities, and exhibiting any melanoma-specific 89 

structure.6,7  90 

 Our primary aim was to describe the morphological differences between 91 

melanocytic nevi (MN) and melanomas with PGs. Our secondary aim was to develop a 92 

management algorithm. 93 

  94 
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METHODS 95 

This longitudinal, observational, and retrospective study was approved by the 96 

ethics committee of the A.C. Camargo Cancer Center and based on the principles of the 97 

Declaration of Helsinki. All clinical notes made between 2006 and 2020 from medical 98 

records at a dermatology tertiary cancer center were selected using the following 99 

descriptions: “enlarging nevi,” “growth nevi,” “peripheral globules,” and “melanoma with 100 

peripheral globules.” 101 

A general patient’s description was performed including age, gender, skin color, 102 

atypical mole syndrome, previous history of melanoma or family history of melanoma, 103 

presence of more than one lesion per patient. 104 

 Inclusion criteria for each lesion were as follows: melanocytic lesion presenting 105 

dermoscopy with PGs in at least 30% of the circumference; in-focus polarized 106 

dermoscopy images; data available in medical records with the lesion outcome such as 107 

the biopsy report if the lesion was excised or digital dermoscopic images taken at least 108 

one year after the baseline imaging for lesions deemed to be benign and subjected to 109 

follow-up. Lesions were excluded if they were located on the scalp, face, sole, palm, and 110 

nails and if with dermoscopic or histological diagnosis of Spitz nevus (this entity has a 111 

different and unique behavior). Histologically, dysplastic nevi were not classified as mild, 112 

moderate, or severe. All lesions were reviewer for a specialist dermatopathology group 113 

following the latest guidelines.  Clinical and dermoscopic documentation was performed 114 

using a FotoFinder Dermatoscope dermoscopy device (3Gen, Bad Birnbach, Germandy).  115 

The dermoscopic analysis was performed by an experienced dermoscopist 116 

(A.F.A.M.) blinded to the diagnosis. After this, two other experts (J.C.T.B.; T.C.B.M.P.) 117 
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reviewed until a consensus was reached. The following features for each lesion was 118 

described:  119 

a. Clinical features of melanocytic lesions: anatomic site, size (>5 mm vs. <5 mm), 120 

symmetry, color variability.  121 

b. Dermoscopic pattern features: globular, reticular, reticulo-globular, homogeneous, 122 

and multicomponent. Pattern analysis method3 was used and considered the following 123 

subsets: globular (composed almost entirely of round to oval globules), reticular 124 

(composed almost entirely of pigment network), reticulo-globular (composed of both 125 

globules and pigment network), homogeneous (with diffuse brown, gray-blue to gray-126 

black pigmentation in at least 70%, composed of diffuse pigmentation or blotch area, 127 

presence of a small portion [maximum 30%] of globules or pigment network or 128 

structureless area), multicomponent (if three or more distinct structures were present 129 

in a single lesion: pigment network, negative network, dot, globules, streaks and 130 

pseudopods, homogenous pigmentation and blotches, blue-white veil, regression 131 

structures, and vascular within the same lesion) (Mendeley supplemental figure 1). 132 

c. PG features: globule symmetry (shape, color, and size) and shape (round, oval, or 133 

both [considered varying shape]); globules showing the same color or color variability 134 

between them; single-rim, two-rim, or more than two rims of PGs; globule regularity 135 

distribution (present around the entire lesion versus irregular around the lesion); 136 

globules located within the outer edge of the lesion or outside the edge of the pigment 137 

lesion (Mendeley supplemental figure 2). 138 

d. Melanocytic lesion global features: organized versus disorganized (organized lesions 139 

were considered with typical dermoscopic patterns: reticular, globular, reticulo-140 
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globular, homogenous, or multicomponent); PGs with regular distribution around the 141 

lesion, symmetric between them in terms of size, shape, and color. The opposite was 142 

considered disorganized (Mendeley supplemental figure 3). 143 

MN and melanomas with PGs were compared regarding clinical, morphological, 144 

and dermoscopic features. Based on these findings, a management algorithm was 145 

created.  146 

All statistical analyses were performed with IBM SPSS statistics  software version 147 

23.0, and R version 3.5.0. A descriptive analysis of the data was presented considering 148 

the patient’s sample unit and the lesion. The absolute (n) and relative (%) frequencies 149 

were provided for qualitative variables, and the mean, median, minimum, maximum, and 150 

standard deviation were provided for quantitative variables. To assess the possible factors 151 

that lead to CM characterization, a generalized estimating equation (GEE) model with 152 

binomial distribution for the response variable and logit link function was fitted to the 153 

dataset. This model allows estimation of correlation among lesions in the same patient, 154 

once several patients present two or more lesions. In every fitted model, the 155 

interchangeable correlation (correlation among patients’ lesions was the same) was 156 

considered. Initially, we fitted the univariable GEE model by considering the independent 157 

variables. All variables with P<0.1 in the univariable GEE model were inserted in the 158 

multivariable GEE model. The final model was obtained by a stepwise backward method 159 

using the likelihood ratio test. 160 

The groups were compared by odds ratio (OR) with point estimate and their 161 

respective 95% confidence intervals (95% CIs) obtained by the fitted model, taking into 162 

account the non-independence of the lesions. For the melanoma outcome, the same GEE 163 
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model was fitted to the data to identify independent factors. The same procedures were 164 

performed as mentioned previously. Predicted probabilities with their respective 95% CIs 165 

for melanoma were estimated from the final multiple model. In every hypothesis test, the 166 

level of significance was set at 5%; results with p<0.05 were considered statistically 167 

significant. 168 

  169 
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RESULTS 170 

We included 401 melanocytic lesions with PGs from 186 patients for analysis. 171 

Among the patients, 40 presented with melanoma, and one had two synchronous 172 

melanomas with PG. Melanomas were prevalent in Fitzpatrick skin type III (55.66%) 173 

patients, in females (51.22%), in atypical mole syndrome patients (85.54%), personal 174 

history of melanoma (51.22%), and with only one melanocytic lesion with PGs (51.21%). 175 

The median age of CM patients (44.56 years; range 11-83) was higher (P<0.01) than that 176 

of MN patients (37.28 years; range 10-39). CM was more frequent in the 30-50-year-old 177 

age group (63.4%, P=0.02, 95% CI 1.26-18.07). 178 

Of the 401 lesions included, 179 (44.64%) were excised either at baseline or after 179 

demonstrating concerning morphological changes during follow-up, and 222 (55.36%) 180 

remained under clinical follow-up with digital dermoscopy. Changes during follow-up were 181 

asymmetrical enlargement, changes in the dermoscopic pattern, and rising PGs. Forty-182 

one (10.22%) lesions were melanomas and 138 (34.42%) were MN being dysplastic nevi 183 

prevalent (Mendeley supplemental figure 4) 184 

At baseline, 101 were excised, and 37 were melanomas. Lesions with disorganized 185 

pattern were more likely to be excised (OR 4.00; 95% CI 2.21-7.24; P<0.01). Excised 186 

lesions were associated with disorganized pattern, irregular PGs, PGs with an oval shape, 187 

atypical dots and globules, and atypical vessels (Table I). 188 

Of the 41 melanomas, 24 were in situ, and 17 were invasive superficial spreading 189 

melanomas. There was only one invasive melanoma with Breslow depth of 1.3 mm; all 190 

the others were thin melanomas with Breslow depth <0.6 mm. Melanomas with irregular 191 

PGs had 18.65 more chances of being invasive compared to in situ melanomas (P<0.01, 192 
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95% CI 1.67-200.61). The presence of streaks, pseudopods, or atypical dots and globules 193 

was associated with invasive melanomas (Mendeley supplemental table I).  194 

The average age of the melanoma patients was 44.56 years (63.41%, P<0.01). 195 

The trunk was the most common location in either CM or MN (82.2% and 61%, 196 

respectively) (Mendeley supplemental table II). However, melanocytic lesions in the lower 197 

limbs had 8.16 more chances of being a melanoma (P<0.01, 95% CI 2.56-25.98) (Table 198 

II). 199 

On dermoscopy, melanocytic lesions with a disorganized pattern had 5.93 more 200 

chances of being a melanoma, while the MN were organized (P<0.01, 95% CI 1.61-21.89) 201 

(figure 1). Melanomas were associated with the presence of one or more of the following 202 

features: blotch, atypical dots and globules or atypical vessels (P<0.01). Melanocytic 203 

lesions without these features tended to be followed up on. There was no statistically 204 

significant difference in PGs between MN and melanomas (Table II). Furthermore, the 205 

main dermoscopic pattern in melanomas and MN (68.3% vs. 58.6%) was homogenous. 206 

Four melanomas were not excised at baseline and were reevaluated at 3 or 6 207 

months. These melanomas occurred in patients between 32 and 36 years of age. During 208 

the short-term monitoring, all four presented changes in the dermoscopic pattern with a 209 

central structureless area, enlargement, and an increase in the number of PGs, prompting 210 

excision (Mendeley Supplemental table III).  211 

Based on the data collected from the GEE statistical analysis model, it was 212 

possible to create a management algorithm. All of the following were considered for 213 

biopsy: melanocytic lesion with PGs located at lower limbs; presence of disorganized 214 

dermoscopic pattern; and one or more dermoscopy features: atypical dots and globules, 215 

Jo
urn

al 
Pre-

pro
of



12 
 

blotch, and atypical vascular structures in patients older than 30 years (Mendeley 216 

supplemental figure 5). 217 

  218 
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DISCUSSION 219 

MN are benign neoplasms with a dynamic life cycle that includes inception, growth, 220 

senescence, and involution.1 With this, growth has been considered a natural step in 221 

these developments but is a non-specific marker for melanoma.1 Relying on growth and 222 

the presence of PGs to determine the management of melanocytic lesions, especially in 223 

young individuals, may increase rates of unnecessary biopsies. These findings were 224 

demonstrated in a US study conducted between 2009 and 2013, which estimated that to 225 

find one melanoma, 1035 MN were excised from patients aged 19 years or younger.8 226 

Although the main guidelines indicate growing MN with PGs as normal in younger 227 

individuals, the same lesions are identified as uncommon for those above 50 years of age 228 

and should be considered for biopsy.4,9-12 We noticed that the age criteria lead to 229 

unnecessary biopsies. As nevi have a dynamic life cycle, it is not surprising that PGs are 230 

present at all ages. 231 

In this study, the presence of irregular PGs or an oval shape was associated with 232 

a higher chance of biopsy, but these features were not related to melanomas. In a clinical 233 

setting, the presence of PGs can be an indicator of malignancy but may not be an 234 

indication for biopsy by itself. The presence of PG and one of dermoscopic features as 235 

disorganized patterns, atypical dots and globules, and atypical vessels was related to 236 

biopsy and melanomas (P<0.01).  237 

Our results showed 41 melanomas (10.22%) from 401 melanocytic lesions with 238 

PGs. This rate is not different from those reported in recent studies.6,11,12 Melanomas were 239 

also more frequent between the ages of 30 and 50 years (63.4%; P=0.05). Recently, 240 

Reiter et al.6 described the median age of patients diagnosed with melanomas with PGs 241 
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(50 years; 20-85 years; P<0.01) greater than that of MN patients (34 years; 2-79 years); 242 

however, melanomas with PGs were more frequent in patients younger than 60 years of 243 

age (68%). Another study also showed the prevalence of melanomas with PGs in patients 244 

aged 30–50 years and demonstrated that when this clinical context was added, 245 

dermoscopists decreased specificity in diagnosing melanomas (86.3% to 67.4%) without 246 

changing sensitivity.7 247 

Our study found 26 CM (63.4%) in individuals aged 30–50 years and 13 CM 248 

(31.7%) in those above 50 years, showing that enlarging lesions should be treated with 249 

caution in both age groups. We noticed more difficulties in the management of 250 

melanocytic lesions in patients between 30 and 50 years of age. At this age, four of the 251 

26 melanomas were not excised at baseline because they were not considered to be 252 

malignant, even in the presence of PGs. These four lesions had a short-term evaluation, 253 

and changes in the dermoscopic pattern, enlargement, and an increasing number of PGs 254 

indicated biopsy. However, it is important to consider that recent studies have shown that 255 

even in high-risk patients, less than 3% of melanocytic lesions with PGs are 256 

melanomas.1,6  257 

Previous studies have described the prevalence of CM and MN with PGs on the 258 

trunk.4,10-12 Carbonne et al.12  described that from 135 melanocytic lesions with PGs, the 259 

main location of melanomas was the trunk (86.2%). In our study, we found that most 260 

melanocytic lesions with PGs were on the trunk (321, 80.04%), and most of these were 261 

nevi. However, lesions with PG located on the lower extremities were more likely to be 262 

melanoma (26.8%; OR 8.16; 95% CI 2.56-25.98; P<0.01).  263 
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Our aim was also to characterize the dermoscopic features of the lesion further 264 

than the PGs and our data showed that the presence of blotch, atypical dots and globules, 265 

or atypical vessels were related to melanoma (P<0.01), confirming that the presence of 266 

one of these structures should be excised.3,5,7 A recent study7 identified a higher 267 

frequency of melanomas with PGs containing central blotches and peripheric non-268 

structureless areas. We identified a higher frequency of melanomas with a homogenous 269 

pattern (68.3%).  270 

Our results showed that melanoma can be distinguished from MN with PGs. 271 

Lesions with PG had a higher likelihood of being melanoma if they were on the lower 272 

extremities, had the presence of a disorganized dermoscopic pattern, or one of the 273 

following features: blotch, atypical dots and globules, or atypical vessels. MN were usually 274 

located on the trunk, lacked specific melanoma features, and found in patients younger 275 

than 30 years. Only four PG melanomas with an organized pattern were diagnosed in 276 

individuals in their 30s.  277 

Most studies correlate PGs with higher age and risk of melanoma but do not 278 

explore other dermoscopic features. We propose a pilot algorithm for managing PG 279 

melanocytic lesions in which biopsy is considered for the lesions on the lower extremities 280 

showing a disorganized dermoscopic pattern or one of the following features: blotch, 281 

atypical dots and globules, or atypical vessels in individuals older than 30 years. The use 282 

of a management algorithm that includes contextual factors of the individual, such as age, 283 

anatomic site, and dermoscopic features, can reduce unnecessary biopsies. We tested 284 

this pilot algorithm in a high-risk patient population seen at one cancer center. Future 285 

studies with a more diverse patient population will be required to validate our results. In 286 
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addition, since our study was retrospective in design, it may suffer from pre-selection bias 287 

of lesions. Future studies that include all lesions without the bias of pre-selection will be 288 

required to validate our findings.  289 

  290 
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CONCLUSION 291 

We concluded that melanocytic lesions with PGs must be carefully assessed in 292 

middle-aged individuals from 30 to 50 years of age, with special attention to those located 293 

on the lower limbs. When found, PGs should not be labeled as a malignant structure, and 294 

other features from the patient and the lesion may be considered.  295 

 296 
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List of abbreviations 300 

CI: confidence interval 301 

CM: cutaneous melanoma 302 

GEE: generalized estimating equation 303 

MN: melanocytic nevi 304 

OR: odds ratio 305 

PGs: peripheral globules  306 
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Figure legend  342 

 343 

Figure 1. Melanocytic lesion with peripheral globules. Example of a presentation of 344 

peripheral globules (PG) in melanocytic lesion showing two rows of PG in the entire lesion 345 

with varying shape. A, The schematic drawing, whereas the right figures show the 346 

respective dermoscopic pattern. B, Melanocytic nevi with organized and homogenous 347 

dermoscopic pattern. C, Superficial spreading melanoma, Breslow depth 0.4 mm with 348 

disorganized and homogenous pattern.   349 
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Tables 350 

Table I. Multivariable generalized estimating equation (GEE) model to the biopsy 351 

outcome (baseline). N=401 352 

Variable OR 95% CI 
P-

value 
* 

Disorganized 

lesion 
4.00 2.21 7.24 <0.01 * 

Irregular 

peripheral 

globules 

1.95 1.14 3.35 0.01 * 

Peripheral 

globules shape: 

     

Round Ref     

Oval 3.06 1.18 7.94 0.02 * 

Both 0.86 0.48 1.51 0.59  

Atypical dots and 

globules 
3.10 1.66 5.78 <0.01 * 

Atypical vessels 11.11 52.63 0.42 <0.01 * 

All variables with P<0.1 in the simple GEE model were initially considered in the 353 

multivariable GEE model. The final model was obtained by considering a stepwise 354 

variable selection technique (backward). The estimated correlation between lesions was 355 

0.063. CI: confidence interval; GEE: generalized estimating equation; OR: odds ratio; Ref: 356 

reference category  357 
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*Indicates values that are statistically significant at a significance level of 0.05 358 

 359 

  360 
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Table II. Estimates of the parameters of the multivariable generalized estimating 361 

equation (GEE) model for the melanoma outcome. N=401 362 

Variable OR 95% CI 
P-

value * 

Age range:      

20–30 Ref     

30–50 4.09 1.16 14.37 0.02 * 

50–90 7.71 1.98 30.01 <0.01 * 

Anatomic site:      

Trunk Ref     

Upper 

extremities 
0.89 0.25 3.09 0.86 

 

Lower 

extremities 
8.16 2.56 25.98 <0.01 

* 

Dermoscopic 

features: 

     

Disorganized 

lesion 
5.93 1.61 21.89 <0.01 

* 

Blotch 5.18 1.86 14.49 <0.01 * 

Atypical dots 

and globules 
6.36 2.40 16.94 <0.01 

* 

Atypical vessels 11.9 3.28 43.47 <0.01 * 
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All variables with P<0.1 in the simple GEE model were initially considered in the 363 

multivariable GEE model. The final model was obtained by considering a stepwise 364 

variable selection technique (backward). The estimated correlation between lesions was 365 

-0.023. CI: confidence interval; GEE: generalized estimating equation; OR: odds ratio; 366 

PG: peripheral globules; Ref: reference category  367 

*Indicates values that are statistically significant at a significance level of 0.05 368 
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Capsule summary  

The presence of peripheral globules can be an indicator of 

malignancy but may not be an indication for biopsy.  

We analyzed lesions with peripheral globules from 10-90-years old 

and identified features beyond the peripheral globules to distinguish 

benign from malignance. These observations can reduce unnecessary 

biopsies. 
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