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Introduction 
 

Melanocytic nevi typically harbor single mutations in components of MAPK pathway known to 

promote cellular proliferation (Figure 1). Studies show that 80% of common acquired nevi 

typically have a single BRAFV600E mutation (Pollock et al, 2002; Shain et al, 2016). BRAFV600E 

mutation is also reported in 50-66% of melanomas (non-chronically sun damaged melanomas) 

(Davies et al, 2002; Palmieri et al, 2018). In contrast, Spitz nevi harbor an HRAS mutation or a 

kinase fusion of ALK, BRAF, ROS1, NTRK1, NTRK3, MET or RET (WHO, 2018) and are 

BRAFV600E mutation negative.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

BRAF mutation has been linked to specific dermoscopic patterns in common nevi and melanomas 

(Figure 2). Specifically, it has been associated to the globular pattern and peripheral rim of globules 

in common nevi (Zalaudek et al, 2011; Tan et al, 2018). In melanomas, BRAF mutation has been 

associated with the dermoscopic features of blue-white veil (Armengot-Carbó et al, 2018) and 

blue-grey peppering (Pozzobon et al, 2014).  

Figure 1. The Mitogen-activated protein (MAP) Kinase. Adapted and modified from Curtin et al, 2005. 
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Immunohistochemistry using a highly sensitive and specific monoclonal antibody to detect the 

BRAFV600E mutation has been developed (Anwar et al, 2016, Orchard et al, 2019). In St John’s 

Dermatopathology Department, this immunomarker has been mainly used in assessing the 

presence of this mutation in melanoma as it correlates very well with molecular analysis. It has 

also been used as an adjunct in the diagnosis of complex lesions with spitzoid features (Figure 3); 

The finding of a positive BRAFV600E immuno-staining would rule out a Spitz nevus. However, 

occasional lesions within the spectrum of Spitz neoplasms show this mutation, as for example 

BAP-1 inactivated nevi (Wiesner et al, 2012). 

 

 

 

  

Figure 2. Dermoscopic patterns in nevi and melanomas with BRAF mutations. A. Globular pattern of a common 
nevus in dermoscopy (left). Histologic correlate of the same nevus in hematoxylin & eosin stained section 
(right). B. Blue-grey peppering of a melanoma in dermoscopy (insert at left corner: macroscopic image). 
Adapted from A. Tan et al, 2018 and B. Pozzobon et al, 2014 

Figure 3. Pagetoid spread of tumour cells within a superficial spreading malignant melanoma. A. Hematoxylin & 
eosin stained section (left). B. Corresponding BRAF immunostaining (right). Adapted from Orchard et al, 2019. 
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Objective  
 

The main objective of this study was to examine whether BRAF immunostaining correlates to any 

dermoscopic features.  
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Materials & Methods  

 

A retrospective, observational study was performed by reviewing the pathology reports of all 

excised melanocytic lesions (nevi and melanomas) that were BRAF immuno-stained between 

1/2018 to 3/2021 in St John’s Dermatopathology Department and had available dermoscopic 

images The patients referred to the Dermatology skin cancer service at Guys and St Thomas’ 

Hospital. 

 

The search of the pathology reports database for 1/2018- 3/2021 using the keyword BRAF 

generated 4,638 reports. This resulted in 70 lesions that were BRAF immunostained, out of which 

44 melanocytic lesions had available dermoscopic images and were, therefore, included in the 

study (31 nevi, 13 melanomas- mean age 34 years old, 7:3 female to male ratio, 7:4 extremities to 

trunk ratio). The use of BRAFV600E immunostaining was not consistent among the 

dermatopathologists and was mainly used to assess the presence of this mutation in melanoma, as 

it correlates very well with molecular analysis, as well as an adjunct in the diagnosis of complex 

lesions with spitzoid features. 

 

The used parameters from the pathology reports were: patient age, sex, anatomic location, 

BRAFV600E immunostaining outcome (BRAFV600E negative and BRAFV600E positive; now on 

referred to as BRAF negative and BRAF positive respectively), nevus/ melanoma diagnosis. The 

cases were anonymized and received a random reference number (1-44). 

 

The 44 included samples, 13 melanomas and 31 nevi, had available macroscopic and dermoscopic 

images. They were independently assessed by 2 assessors (CMS and KO)  with experience in 

dermoscopy and  blinded to the histopathological diagnosis and BRAF status using parameters 

based on the analytic dermoscopic approach and the 2-step algorithm (Kittler et al, 2016; Braun et 

al, 2019): suspected diagnosis, dermoscopic symmetry, characterization and presence of one or 

more dermoscopic patterns, lines, pseudopods, circles, clods, dots, structureless areas, vessels, 

ulceration, common nevus patterns, special consideration nevus patterns, melanoma patterns and 

melanoma specific structures.  
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A form was used to assist the dermoscopic assessments, which included images designed by Braun 

R.P. & Marghoob A.A. © and deposited in dermoscopedia (Figure 4). A consensus was reached 

in case of initial differences by discussing the dermoscopic features; a process that did not lead to 

further disagreements. Finally, the dermoscopic features were converted to categorical variables 

and transferred to a datasheet by KO. 

 

  
 

 

Unpaired t-test and Fisher’s exact test were used to determine the significance of difference. 

Statistically significant differences were indicated as p-values ≤ 0.05. Statistical tests were 

performed using SPSS (IBM SPSS Statistics, Version 27. Armonk, NY, USA). To determine the 

effects of different predictors, a logistic regression analysis was performed using SPSS (IBM SPSS 

Statistics, Version 25. Armonk, NY, USA). In cases of complete separation data patterns, the Firth 

bias-correction was used (Heinze et al, 2002). The interrater reliability analysis using the Kappa 

statistic was performed to determine consistency among raters in dermoscopy. A kappa value of 

0.81-1.00 indicates almost perfect agreement, 0.61- 0.8 indicates substantial agreement, 0.41-0.60 

Figure 4. Dermoscopy assessment form. Adapted from Orfanidis et al, 2019. 
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indicates moderate agreement, 0.21-0.40 indicates fair agreement, 0.00-0.20 slight and <0 poor 

agreement (Landis & Koch, 1977). 
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Results  
 

Baseline characteristics  

 

We included 44 melanocytic lesions (31 nevi, 70%; 13 melanomas, 30%) from 44 patients, 30 of 

which were BRAF negative and 14 BRAF positive (Table 1). The patients’ average age was 34 

years old, females were mostly represented (31 females, 70%; 13 males, 30%) and most of the 

lesions were located in the extremities (28 in extremities, 64%; 16 in the trunk, 36%).  

 

The patients with nevi were in their majority females at the average age of 31 years old. The nevi 

were mostly located on the extremities and were compound. Their histological morphology, as 

described in table 1, was not common but often classified as of Spitz or dysplastic type. 

 

The patients with primary cutaneous melanomas were also in their majority females at the average 

age of 40 years old. The melanomas were located both in the extremities and trunk and their type 

varied from in situ lesions to those invading the subcutaneous tissue, but in their majority, they 

were invading the reticular dermis with an average Breslow thickness of 1 mm (Table 2). 

 

There were no statistically significant differences for age, sex and anatomic location among the 

melanoma and nevi groups. 
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Anatomic location Histological type/ features BRAF IHC 

compound Melanocytic nevus with spitzoid features Positive 

compound Spitz nevus with moderate atypia and traumatisation features Negative 

compound Dysplastic nevus with moderate to severe atypia Positive 

compound Dysplastic nevus with moderate to severe atypia Negative 

compound Lentiginous melanocytic nevus with congenital features Negative 

intradermal Blue nevus Negative 

compound Spitz nevus with moderate atypia Negative 

compound Melanocytic nevus with spitzoid features Positive 

compound Spitz nevus Negative 

compound Spitz nevus Negative 

compound Spitz nevus Negative 

junctional Spitz nevus with traumatisation features Negative 

compound Desmoplastic Spitz nevus Negative 

compound Deep penetrating nevus Positive 

junctional Spitz nevus Negative 

compound Spitz nevus with moderate atypia and traumatisation features Negative 

compound Spitz nevus with focal desmoplasia Negative 

compound Spitz nevus with focal desmoplasia Negative 

compound Spitz nevus Negative 

compound Spitz nevus Negative 

compound Melanocytic nevus with congenital and traumatisation features  Negative 

compound Spitz nevus with traumatisation features Negative 

junctional Halo nevus with spitzoid features Negative 

compound Spitz nevus Negative 

compound Dysplastic nevus with moderate atypia Positive 

compound Spitz nevus with traumatisation features Negative 

compound Dysplastic nevus with moderate atypia Negative 

compound Combined nevus (Spitz and common) Negative 

compound Spitz nevus Negative 

compound BAP-1 inactivated  Positive 

junctional Spitz nevus Negative 

 

 

 

 

 

 

Table 1. Characteristics of the melanocytic nevi in the study. 
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Stage Anatomic level Breslow 

thickness 

Type Other characteristics BRAF IHC 

T2a IV 1.8 not 

specified 

 
Negative 

Tis I 
 

not 

specified 

 
Positive 

T1a III 0.2 not 

specified 

 
Positive 

T3a IV 2.4 not 

specified 

 
Negative 

T1b III 0.8 nevoid 
 

Positive 

T2a IV 1.9 nevoid associated compound melanocytic 

nevus 

Positive 

T3a V 3 Spitz 
 

Negative 

T1b III 0.8 SSM 
 

Negative 

Tis I 
 

not 

specified 

 
Positive 

T3a III 2.1 not 

specified 

 
Negative 

Tis I 
 

not 

specified 

associated compound melanocytic 

nevus 

Positive 

T1a II 0.2 not 

specified 

 
Positive 

Tis I 
 

not 

specified 

associated compound melanocytic 

nevus 

Positive 

 

 

Since the focus in this study was on distinguishing features among the BRAF immunostained 

categories, the lesions were grouped in BRAF positive and negative. There were no differences in 

the patients’ age, sex and lesional anatomical location between the BRAF negative and BRAF 

positive groups (Table 3). However, the proportion of nevi was higher in the BRAF negative than 

in the BRAF positive group (25/30 vs 6/14, p=0.012). 

 

Table 2. Characteristics of the cutaneous melanomas in the study. 
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Clinical & 

histopathological 

variables Category Total, n=44 (100%) 

BRAF-,  n=30 

(68.2%) 

BRAF+, n=14  

(31.8%) p-value OR (95% CI) 

Age 
 

33.95±1.8a 32.7±1.8a 36.6±4.1a 0.326b - 

Sex Male 13 (29.5%) 10 (33.3%) 3 (21.4%) 
 

Ref. 

 
Female 31 (70.5%) 20 (66.7%) 11 (78.6%) 0.498c 0.5 (0.1-2.4) 

Anatomical location Trunk 16 (36.4%) 10 (33.3%) 6 (42.9%) 
 

Ref. 

 
Extremities 28 (63.6%) 20 (66.7%) 8 (57.1%) 0.738c 1.5 (0.4-5.5) 

Diagnosis Melanoma 13 (29.5%) 5 (16.7%) 8 (57.1%) 
  

 
Nevus 31 (70.5%) 25 (83.3%) 6 (42.9%) 0.012c 6.6 (1.6-27.8) 

Table 3. Baseline characteristics. Associations among BRAF negative and BRAF positive melanocytic tumours. 
 
OR, odds ratio; CI, confidence interval; bold, significance.  
a
Values expressed as the mean and standard error of the mean; 

b
Student’s t-test; 

c
Fisher’s exact test 
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Dermoscopic features  

 

For the dermoscopic analysis, all the 44 lesions, 31 nevi and 13 melanomas, were included (Table 

4). Most of the lesions demonstrated dermoscopic asymmetry (n=28, 63.6%), non-spitzoid 

dermoscopic morphology (n=36, 81.8%), no ulceration (n=0, 0%) and were suspicious for 

melanomas (n=28, 63.6%). Based on the dermoscopic morphology, the lesions were difficult to be 

correctly identified as nevi or melanomas (sensitivity=69.2%, specificity=38.7%) and as spitzoid 

(sensitivity=21.4%, specificity=87.5%). However, it was similarly difficult among the BRAF 

positive and BRAF negative lesions. 

 

 

 

 

 

 

Dermoscopic variables Category Total, n=44 

(100%) 

BRAF-,n=30 

(68.2%) 

BRAF+,n=

14 (31.8%) p-value 

OR (95% 

CI) 

kappa p-value 

(agreement) 
 

Absent 28 (63.6%) 18 (60%) 10 (71.4%)  0.6 (0.2-2.4) 
  

Dermoscopic symmetry Present 16 (36.4%) 12 (40%) 4 (28.6%) 0.521 Ref. 0.513 <0.001 
 

Absent 36 (81.8%) 23 (76.7%) 13 (92.9%)  0.3 (0.03-2.3) 
  

Spitzoid dermoscopic morphology Present 8 (18.2%) 7 (23.3%) 1 (7.1%) 0.402 Ref. 0.457 <0.001 

 Melanoma 28 (63.6%) 19 (63.3%) 9 (64.3%)  0.96 (0.3-3.6)   

Dermoscopic diagnosis Nevus 16 (36.4%) 11 (36.7%) 5 (35.7%) 1 Ref. 0.436 0.003 

 Absent 17 (38.6%) 12 (40%) 5 (35.7%)  1.2 (0.3-4.5)   

Lines Present 27 (61.4%) 18 (60%) 9 (64.3%) 1 Ref. 0.436 0.004 
 

Absent 7 (15.9%) 5 (16.7%) 2 (14.3%)  1.2 (0.2-7.1) 
  

Structureless Present 37 (84.1%) 25 (83.3%) 12 (85.7%) 1 Ref. 0.303 0.023 

 
Absent  39 (88.6%) 25 (83.3%) 14 (100%)   

  
Pseudopods  Present 5 (11.4%) 5 (16.7%) 0 (0%) 0.161 NA 0.398 <0.001 

 Absent  37 (84.1%) 25 (83.3%) 12 (85.7%)  0.8 (0.1-4.9)   

Circles Present 7 (15.9%) 5 (16.7%) 2 (14.3%) 1 Ref. 0.327 0.003 

 Absent  27 (61.4%) 19 (63.3%) 8 (57.1%)  1.3 (0.4-4.7)   

Clods  Present 17 (38.6%) 11 (36.7%) 6 (42.9%) 0.748 Ref. 0.674 <0.001 

 
Absent  31 (70.5%) 22 (73.3%) 9 (64.3%)  1.5 (0.4-6.0) 

  
Dots Present 13 (29.5%) 8 (26.7%) 5 (35.7%) 0.724 Ref. 0.433 0.003 
 

Absent 35 (79.5%) 23 (76.7%) 12 (85.7%)  0.5 (0.1-3.1) 
  

Vessels Present 9 (20.5%) 7 (23.3%) 2 (14.3%) 0.695 Ref. 0.667 <0.001 

Table 4. Dermoscopic features. Associations among BRAF negative and BRAF positive melanocytic tumours. 
 
OR, odds ratio; CI, confidence interval; bold, significance.  
c
Fisher’s exact test 
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The majority of the lesions had lines (n=27, 61.4%), of which brown thick reticular (n=9, 20.5%) 

and brown thin reticular lines (n=6, 13.6%) were presented more often. Structureless areas (n=37, 

84.1%) was the most common feature, with brown (n=27, 61.4%) and hypopigmented (n=8, 

18.2%) structureless areas being mostly represented.   

 

The dermoscopic features that differentiated significantly among nevi and melanomas were the 

presence of polymorphous vessels (4/9 in melanomas vs 1/30 in nevi, p=0.022) and of brown 

structureless areas (11/2 in melanomas vs 16/15 in nevi, p=0.05).  

 

Dermoscopic - BRAFV600E immunohistochemical associations 

 

Two dermoscopic features were associated with BRAF immunostaining: the brown structureless 

and hypopigmented structureless areas (Table 5, Figure 5A-B).  

 

The odds of brown structureless dermoscopic feature in a BRAF negative melanocytic tumour was 

6 times as small the odds of this feature in BRAF positive melanocytic tumours. The odds of 

hypopigmented structureless dermoscopic feature in BRAF negative melanocytic tumours is 11 

times as large the odds of this feature in BRAF positive melanocytic tumours. 

 

Dermoscopic variables Category 

Total,n=44 

(100%) 

BRAF-,n=30 

(68.2%) 

BRAF+,n=14 

(31.8%) p-value OR (95% CI) kappa 

p-value 

(agreement) 

 
Absent  17 (38.6%) 15 (50%) 2 (14.3%) 

 
6 (1.1-31.5) 

  
Brown structureless  Present 27 (61.4%) 15 (50%) 12 (85.7%) 0.044c Ref. 0.433 0.002 

 
Absent  36 (81.8%) 22 (73.3%) 14 (100%) 

 
Ref. 

  
Hypopigmented structureless  Present 8 (18.2%) 8 (26.7%) 0 (0%) 0.041c 11d (1.2-1456.8) 0.831 <0.001 

 

 

 

 

 

 

  

Table 5. Significant dermoscopic - BRAFV600E immunohistochemical associations. 
 
OR, odds ratio; CI, confidence interval; bold, significance.  
c
Fisher’s exact test; dFirth bias correction 
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Further analyses within the groups of nevi and melanomas among BRAF negative and BRAF 

positive melanocytic tumours distinguished the globular cobblestone dermoscopic feature in nevi 

(Table 6, Figure 5C). The globular cobblestone pattern was found more commonly in BRAF 

positive than in BRAF negative nevi (2/6 vs 0/25, p<0.001). 

 

 

 

 

 

 

 
A. 

 
B. 

 
C. 
  

Dermoscopic 

variables Diagnosis Category Total, n=31 (100%) 

BRAF-, n=25  

(80.6%) 

BRAF+, n=6 

(19.4%) p-value OR (95% CI) kappa 

p-value 

(agreement) 

Globular 

cobblestone Nevus Absent 29 (93.5%) 25 (100%) 4 (66.7%) 
 

28.3d (1.9-4179.7) 
  

  
Present 2 (6.5%) 0 (0%) 2 (33.3%) 0.032c Ref. 0.656 <0.001 

Table 6. Significant dermoscopic - BRAFV600E immunohistochemical associations in nevi and melanomas. 
 
OR, odds ratio; CI, confidence interval; bold, significance.  
c
Fisher’s exact test; dFirth bias correction 

  

Figure 5. Dermoscopic features associated with BRAF immunostaining. A. Brown structureless areas in melanocytic 
tumours of our dataset. The red encircled areas depict this feature. B. Hypopigmented structureless areas in melanocytic 
tumours of our dataset. The red encircled areas depict this feature. C. Globular cobblestone pattern in nevi of our dataset. 
The red arrows depict the polygonal clods. 
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BRAF negative prediction model 

 

The hypopigmented (OR:14, 95% CI: 1.4-1887, p=0.021) and brown (OR: 0.17, 95% CI: 0.03-

0.74, p= 0.017) structureless areas maintained statistical significance after multivariate analysis 

and were the most important variables for predicting the BRAF immunostaining status. The 

highest likelihood of finding BRAF negative melanocytic tumours after immunostaining occurred 

when the dermoscopic feature of hypopigmented structureless areas is present with or without the 

simultaneous presence of brown structureless areas (Figure 6).  

Yes 

No 

6 times less likely for BRAF - 

Yes 

No 

11 times more likely for BRAF - 

14 times more likely for BRAF - 

5 times more likely for BRAF - 

Yes 

No 

Hypopigmented structureless 
Brown structureless 

Figure 6. Prediction diagram for BRAF negative melanocytic tumours based on the dermoscopic features of our dataset. 
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Discussion 

 

In this study, the dermoscopic – BRAFV600E immunohistochemical associations in melanocytic 

tumours were sought.  

 

In line with previous data (Zalaudek et al, 2011; Tan et al, 2018), we found that the globular 

cobblestone dermoscopic pattern in nevi is linked to BRAFV600E mutation (Figure 5C). This 

feature, defined as polygonal clods throughout the lesion, appeared only in 2 out of 6 BRAF 

positive nevi and in none of BRAF negative nevi. It corresponds histologically to the nests of 

nevomelanocytes at the dermo-epidermal junction or dermis (Yélamos et al, 2019). 

 

Our results show the association between hypopigmented and brown structureless areas in 

dermoscopy with BRAFV600E immunostaining of melanocytic tumours. The brown structureless 

areas (Figure 5A) are defined as hyperpigmented or regularly pigmented areas within a lesion 

covering at least 10% of the lesion’s total surface area that are devoid of any structures and the 

histological correlate is aggregates of melanin in the stratum corneum or throughout all layers of 

the epidermis (Braun et al, 2019). The hypopigmented structureless areas (Figure 5B) are defined 

as areas covering at least 10% of the lesion’s total surface area and having a lighter pigment 

compared with the rest of the lesion, with same or slightly more pigment compared with the 

surrounding normal skin, that are devoid of any structures (Braun et al, 2019). The histological 

correlate of this dermoscopic feature has been reported as the flattening of the dermo-epidermal 

junction and scattering of atypical melanocytes in suprabasal epidermis and as dermal fibrosis 

(Braun et al, 2019). A search in the literature has not highlighted these two dermoscopic features 

in association to BRAF status before and the possible implications remain to be elucidated. 

 

The main limitations of our study are: the selection bias for BRAF immunostained melanocytic 

tumours, the single method to detect BRAF mutation using immunohistochemistry, the availability 

of dermoscopic images in 44 out of 70 (63%) BRAF immunostained lesions and the fact that the 

accuracy of the predictive model has not been tested with a new dataset. The power of this study 

based on the dermoscopic features of brown and hypopigmented structureless areas lies at 61%-
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64% indicating that further studies have to be performed on a larger number of melanocytic 

tumours to investigate these associations.  

 

The strength of this study lies on the selection of melanocytic tumours, irrespective of a nevus or 

melanoma diagnosis, that were BRAF immunostained. Since many of these lesions were difficult 

to diagnose based on their dermoscopic and histological morphology, searching for dermoscopic 

features that associate to BRAF status is an interesting approach to obtain more information for 

the molecular events taking place in such lesions.  

 

With the broader use of molecular tests on melanocytic lesions, more biological insight is 

constantly gained that can eventually result in a refinement of the current classification. Therefore, 

further studies that integrate this information and evaluate the association between dermoscopic, 

histological and genetic features have to be performed. 
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Supplementary table 1. General dermoscopic features 

 

 

 
Supplementary table 2. Dermoscopic feature: Vessels 
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Supplementary table 3. Dermoscopic feature: Structureless areas 

 

 

 
Supplementary table 4. Dermoscopic feature: Lines  

 

 

 
Supplementary table 4. Dermoscopic feature: Circles 

 

 

 
Supplementary table 4. Dermoscopic feature: Clods 
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Supplementary table 5. Dermoscopic feature: Dots 

 

 

 
Supplementary table 6. Dermoscopic feature: Nevi and melanoma patterns 

 

 

 
Supplementary table 7. Dermoscopic feature: Melanoma specific structures 

 


