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Summary 

Giant congenital melanocytic nevi may be symptomatically isolated, or syndromic. Associations with 

capillary malformations are exceptional, and development of epidermal cysts has not been 

described. A 71-year old patient with a giant congenital melanocytic nevus of the lower back, 

buttocks and thighs was asymptomatic except for unexpected hemorrhage during partial surgical 

excision years before. Blunt trauma at age 64 initiated recurrent, severe pain under the nevus; 

multiple large epidermal cysts developed within it. Imaging and biopsy showed a large, non-pulsatile 

venous malformation intermingled with the deep nevus. A low-abundance, heterozygous BRAF 

c.1799T>A (p.V600E) mutation was present in both the gluteal and occipital “satellite” nevi; 

additional mutations in NRAS, GNAQ, GNA11, HRAS and PIK3CA were undetectable. This is the first 

demonstration of an identical BRAF mutation in multiple congenital nevi from the same individual, 

confirming genetic heterogeneity in giant nevi. This exceptional case indicates that constitutive 

activation of BRAF can be an underlying cause of unusual associations of giant nevi with vascular 

malformations, and that the latter may be included among the somatic RASopathies.  

Significance 

The molecular basis for an unusual, syndromic giant congenital melanocytic nevus turned out to be a 

constitutively active, post-zygotic BRAF c.1799T>A (p.V600E) mutation in both the primary and a 

distant nevus. After blunt trauma and inflammation in late adulthood, epidermal cysts developed 

over, and a venous malformation became symptomatic under, the giant nevus. This observation 

enlarges the spectrum of congenital mosaic RASopathies to an additional new entity with potentially 

late symptomatic onset, the result of concurrently affected vascular and pigment cell development 

before birth. 
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A 71-year-old, healthy male Caucasian, Fitzpatrick skin type II, presented with a reddish-brown, giant 

congenital melanocytic nevus (CMN, classified G1-S1-C1-R2-N2-H1; Krengel, Scope, Dusza, Vonthein, 

& Marghoob, 2012) involving the complete right gluteal area, parts of the left gluteal area and the 

lower back, the dorsal aspect of the right thigh and the right hip region (Figure 1A; also known as 

“bathing trunk” using the “6B” pattern definitions; Martins da Silva et al., 2017). The gluteal area 

showed soft, nodular thickening with black comedones and multiple yellowish cysts, measuring 1-3 

cm (Figure 1B). On the proximal thigh, the CMN exhibited another soft, thickened area with relatively 

loose skin folds and small fibroma-like nodules. Hypertrichosis was present at the upper and lower 

borders of the nevus. A single additional light-brown, medium-sized CMN of 8 cm in diameter was 

found in the occipital area. At age 51, part of the primary CMN was surgically excised. The operation 

led to severe hemorrhage, requiring blood transfusion.  

The CMN had otherwise only caused cosmetic impairment until age 64, when the patient 

experienced a blunt trauma to the CMN immediately followed by strong pain radiating down the 

right leg. Motor control was temporarily lost and accompanied by fever. Pain resolved slowly, over 

several weeks. Since then, similar episodes of pain and fever, often with urticarial rash, recurred 

every four to six weeks. After the initial injury, painful, yellowish cysts developed in the nevus, 

discharging pus during the inflammatory episodes. Currently, the severity of the symptoms has 

diminished to periodic local swelling, cyst inflammation and discomfort. Episodes are reproducibly 

provoked by prolonged sitting on the affected side, as when travelling. The most intense pain is 

reported within an elevated area of the CMN of approximately 3 x 15 cm, to the right of the natal 

cleft.  

Blood samples from the first years of painful episodes showed increased C-reactive protein, but this 

became undetectable, nor were there changes in sedimentation rate. Routine laboratory parameters 

including rheumatological screening were normal; D-dimers were at 0,41 mg/l (normal) and 

fibrinogen at 423 mg/dl (normal range 170-420 mg/dl). 
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DNA was extracted using standard methods from paraffin sections of biopsies from the gluteal nevus, 

and from the occipital nevus. Both were subjected to Sanger sequencing of NRAS exons 2 and 3, 

BRAF exon 15, GNAQ exons 4 and 5, GNA11 exons 4 and 5, HRAS exons 2 and 3, and PIK3CA exon 20. 

Minor heterozygosity was found in both forward and reverse orientations for BRAF at position 

c.1799T>A (p.V600E), but not for the other exons sequenced, in both tissue samples (Figure 1C, 1D). 

Results were reproduced in two distinct laboratories with fresh DNA extractions from both biopsies 

and subsequently confirmed by Droplet Digital™ PCR (ddPCR) as described (Fina et al., 2017; Figure 

1E). 

Biopsy from the right buttock shows unpigmented cords of monomorphous small melanocytes 

throughout the dermis and a large infundibular cyst with a well-defined granular layer in the reticular 

dermis (Figure 2A, 2B). A specimen from the partial surgical excision did not have cysts, but showed 

large blood vessels in the dermis and subcutaneous fat, intermingled with the nevus cell aggregates 

(Figure 2C, arrows). A punch biopsy of the occipital lesion showed a typical CMN composed of small 

round melanocytes (not shown).  

Because epidermal hyperplasia can be caused by Akt activation in mice (Murayama et al., 2007) , we 

examined phosphorylated Akt immunoreactivity. Areas of the basal epidermis over the nevus, but 

not surrounding the epidermal infoldings, were positive (arrowheads, Figure 2D). 

Immunohistochemistry against tryptase within the primary CMN showed normal density and 

distribution of mastocytes throughout (Figure 2E). An antibody to V600E-mutant BRAF revealed 

variable levels of expression in CMN cells, ranging from undetectable to moderate (Figure 2F). 

Magnetic resonance (MR) imaging showed a vascular malformation consisting of dilated veins which 

penetrated the thickened nevus region, and deeper-reaching draining veins (Figure 3A). Dynamic MR 

angiography after two hours of sitting revealed several small signal-reduced tubular foci within the 

vascular malformation, potentially small thromboses or flow-void phenomena. Duplex sonography 

showed a spongiotic vascular infiltration, beginning in the upper nevus (Figure 3B). 
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As microthromboses in the deep vascular malformation were suspected, several days of oral aspirin 

(acetylsalicylic acid, 100 mg p.o.) was prescribed before the patient sat on the right buttock for one 

hour. In a second trial, the patient pre-injected low molecular weight heparin (dalteparin sodium 

5000 IU s.c.). Neither of these treatments precluded or abridged the subsequent pain. However, even 

after onset, his pain responded well to oral ibuprofen 400-600 mg p.o.  

We have presented here a patient with giant CMN and unusual clinical and molecular features. Non-

invasive imaging indicated an underlying, partially thrombotic venous malformation, where the 

abnormal vascular structures originated in the mid-dermis. Histology confirmed large veins in the 

dermis and subcutaneous fat, intimately intermingled with nevus cell aggregates, with flat 

endothelial cells and normal mast cell count. Along with reported hemorrhage upon earlier surgery 

and later aggravation after trauma, these observations are compatible with previously undiagnosed 

congenital venous malformation. Microthromboses were considered as potential causes of the 

painful episodes; however, there was no measurable elevation of D-dimers and the pain responded 

not to anti-thrombotic therapies, but to a non-steroid anti-inflammatory drug.  

Large cohorts of patients reported with large and giant CMN have not mentioned concomitant 

vascular malformations. A superficially similar condition, phakomatosis pigmentovascularis, is 

clinically and histologically distinguished by a combination of dermal melanocytosis and 

teleangiectatic vascular malformations, due to somatic GNA11 or GNAQ mutations (Thomas et al., 

2016). Wu and co-authors (2008) described cases with CMN and “infantile hemangiomas” : three had 

a solitary vascular lesion in the vicinity of a small/medium CMN, a child with a S1-type LCMN also had 

six small lesions, and two had deep or segmental lesions associated with LCMN or GCMN in a distinct 

part of the body. Lovett et al. described two children who had a capillary malformation under their 

large CMN, associated with intense pruritus (Lovett et al., 2009). Chronic itch is often reported by 

large CMN patients, who also demonstrate significantly higher densities of cutaneous mast cells 

(Salgado et al., 2014). Our patient also developed an urticarial rash together with the painful 

episodes, but no eczematous skin changes nor increased mast cell density in his CMN. 
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Epidermal cysts have occasionally been reported within small CMN on the face (Joo, Kim, & Kang, 

2016) but association of multiple epidermal cysts with a giant CMN has never been described. The 

late onset points to the initial trauma as a precipitating factor. The local inflammatory phenomena 

accompanying the pain are reminiscent of the inflammation in solitary epidermal cysts or in 

hidradenitis suppurativa(Danby, Jemec, Marsch, & von Laffert, 2013). 

The majority of giant CMN genotyped carry constitutively activating mutations in codon 61 of NRAS 

(Dessars et al., 2009; Kinsler et al., 2013; Salgado et al., 2015; D. Wu et al., 2011). However, multiple 

cases of large-to-giant CMN with V600 mutations in BRAF (Dessars et al., 2009; Salgado et al., 2015), 

as well as two BRAF-activating chromosomal translocations (Dessars et al., 2007), have also been 

reported. As described here and elsewhere, BRAF-mutated CMN have few or no “satellite” 

disseminated nevi at or after birth (Salgado et al., 2015). Thus, evidence of identical mutations in 

distant sites, supporting true genetic heterogeneity in giant CMN, had not been presented before. 

BRAF-mutated CMN patients have also been reported to form significantly more frequent 

subcutaneous proliferative nodules (Salgado et al., 2015), although their risk for melanoma is no 

higher than for CMN with activating NRAS mutations. 

In conclusion, we present here the first report of a patient with a BRAF-mutated giant CMN in whom 

the same mutation was found in a distinct, medium-sized CMN at a distant site. In addition, he had 

an extensive vascular malformation and epidermal cysts associated with the giant CMN. The co-

localization of melanocytic, epidermal, and vascular hyperplasia in this patient, but the low mutant 

allele load within both CMN, indicate that the initiating mutation may have occurred in a single cell of 

the migratory neural crest. Its descendants would then have exerted non-cell-autonomous effects in 

utero on surrounding tissues of ectodermal and mesodermal origins, which only became 

symptomatic late in life. 
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Figures 

Figure 1. A. Giant congenital melanocytic nevus of the lower back, gluteal region and right thigh, 

classified G1-S1-C1-R2-N2-H1. B. Detail showing multiple epidermal cysts inside the nevus region. C, 

D: Sanger sequencing of BRAF, demonstrating c.1799T>A (arrowheads; V600E) mutation in lesional 

tissue and in the occipital satellite nevus, respectively. E: Droplet Digital™ PCR was performed 

according to the manufacturer’s protocol (Bio-Rad) The data was analyzed using absolute 

quantification mode in QuantaSoft (version 1.7.4.0917, Bio–Rad). The threshold for positive 

amplification was determined based on the results of a no template control, mutant and wild–type 

cloning plasmids, and control genomic DNA. Fractional abundance was calculated as the proportion 

of mutant reads to the sum of mutant and wildtype reads. 
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Figure 2.  

A. Infundibular cyst within a biopsy of the gluteal CMN. B. Epithelial lining with associated granular 

layer and cords of small melanocytes. C: Different section of same sample, showing blood vessels 

intermingled with junctional and dermal melanocytes. D: Immunoreactivity against phosphorylated 

Akt (brown, arrowheads) in the basal epidermis. A-D: Hematoxylin-eosin stain. E: Tryptase 

immunoreactivity (brown, arrowheads) within the gluteal CMN is unremarkable. F: BRAF V600E 

immunoreactivity (brown, arrowheads) in otherwise unpigmented nevus cell cords. Scale bars: A, 1 

mm; B, 0.25 mm; C-F, 50 µm. 
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Figure 3. A. T1-weighted MRI cross-section through lower pelvis showing vascular spaces penetrating 

the hyperintense nevus tissue (yellow arrow; R, right; L, left). B. Duplex sonography showing 

spongiotic vascular malformation (darker areas) infiltrating the nevus tissue (lighter areas). An 

exemplary vein is shown in blue, measuring 0.36 cm in diameter at a depth of 5.5 cm. 
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