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Abstract: Nevus sebaceus (NS) or organoid nevus is an epidermal nevus comprising predominantly sebaceous glands with 
a prevalence of approximately 0.3% of the newborns. The initial clinical manifestations of NS are single or less commonly 
multiple yellowish patches with overlying alopecia, usually confined to the scalp. However, it can also appear on the face, 
preauricular area, and the neck. During puberty, skin lesions will turn into round or linear verrucous plaques accompanied with 
an increase in number due to the influence of androgens. As they progress, about 20% of the NS cases might turn into secondary 
tumors which can be benign or malignant (in 2.5% cases). NS can manifest as atypical lesions and may also arise on areas other 
than its predilection sites. A case of a lesion presented on an atypical location of an 18-year-old male patient treated with carbon 
dioxide (CO2) laser was reported. Physical examination revealed skin-colored and blackish-brown papules arranged in groups on 
the left side of the patient’s chest. Histopathological examination on a sample taken from one of the skin lesions on the chest 
showed hyperkeratosis, acanthosis, papillomatosis, and sebaceous hyperplasia, confirming the diagnosis of NS. The patient was 
treated with CO2 laser, and clinical improvements were observed. Histopathological examination of NS is not routinely performed; 
however, it should be carried out when the lesion is atypical and presented at an unusual location, or there is a suspicion of 
malignancy. 
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Introduction
Nevus sebaceus (NS) or organoid nevus, also known as the NS of Jadassohn, was first described by Jadassohn in 1895.1,2 

NS presents as well-demarcated hamartomatous lesions consisting of mainly sebaceous glands, epidermis, defective hair 
follicles, and apocrine glands.2,3 About two-thirds of NS cases are diagnosed at birth, while the rest are usually diagnosed 
in early childhood.4 This condition is most commonly found on the hairy scalp, face, and neck, but rarely presents on the 
chest and oral mucosa.5,6 The typical clinical manifestation of NS consists of three stages.7 At initial stage, the lesion is 
round, oval, or linear, flat, slightly yellowish, and hairless.4 At puberty, they turn into round or linear verrucous plaques 
with increased numbers of lesions, due to the influence of androgens.4,7 At a later stage, about 20% of NS might develop 
into secondary tumors which can be either benign or malignant.8,9 The most common benign tumors arising from NS are 
trichoblastoma and syringocystadenoma papilliferum,3 while the most common malignant tumors being basal cell 
carcinoma, squamous cell carcinoma, and sebaceous carcinoma.10 Histopathological examination of NS is not routinely 
performed; however, it should be carried out when there is a suspicion of malignancy. Various therapeutic modalities can 
be used to remove NS, including surgical excision, electrosurgery, cryosurgery, CO2 laser, and dermabrasion.3,11 The 
recommended treatment for NS is surgical excision,10,11 although surgery may leave a linear scar tissue. Therefore, other 
methods, such as CO2 laser therapy, is preferred.11

Based on the medical records from the Department of Dermatovenereology of Hasan Sadikin Hospital, Bandung, 
Indonesia, from January 1, 2016 to December 31, 2021, 22 NS cases were reported. This case report aims to describe 
a case of atypical nevus sebaceus at an unusual location on the left chest treated with CO2 laser.
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Case
An 18-year-old male patient presented with intermittently itchy, skin-colored, and brown-black papules on the left side of 
his chest. These papules had increased in number and size over the last 2 months. Initially, the lesions appeared when he 
was aged 12 and they consisted of five small, pinhead-sized, yellowish papules with no hair on the left chest. He did not 
seek treatment for these lesions as there was no itching or pain. Three years later, the lesions darkened and turned into 
a brownish color. After a couple of years, the lesions increased in number and size as they turned into a cluster of corn 
kernel-sized lesions. There were no similar lesions on other body parts. He denied any history of rapidly growing mass or 
ulceration on the lesions. There was no history of seizures, eye problems, or bone abnormalities that may suggest 
Schimmelpenning syndrome. The patient underwent breast tissue reduction surgery 4 years ago for gynecomastia on his 
right chest. There was no family history of similar dermatological disorders.

Clinical examination revealed multiple, confluent, skin-colored and brownish black papules on the left chest 
(Figure 1). These lesions were mostly round with the size of 0.2 ×0.2×0.2 cm to 1×0.5 ×0.2 cm, clearly demarcated, 
raised, dry, and skin-colored or brownish black. Histopathological examination showed hyperplastic squamous epithe
lium with hyperkeratosis, mild papillomatosis, and acanthosis with no nuclear abnormalities. In the subdermal area, there 
were fibrocollagenous connective tissue with lymphocytic infiltration and vasodilation, along with hyperplasia of the 
sebaceous glands, hair follicles, and sudoriferous glands. There were no signs of malignancy. These histopathological 
findings supported the diagnosis of NS (Figure 2). CO2 laser was utilized to treat the lesions using the Ultrapulse® laser 
device with continuous pulsing at a frequency of 100 Hz and 200 μs pulse duration. There were no postprocedural 

Figure 1 Pre-treatment feature in case. Brown blackish papules and skin colored papules on the chest (A and B) before treatment.

Figure 2 Histopathological feature of skin lesion: (A) A – epidermal hyperplasia and hyperkeratosis (red arrow), B – slightly papillomatosis and infiltration of lymphocytes in 
the upper dermis (red arrow). Hematoxylin–eosin stain, 40×. (B) A – Hyperplasia of the sebaceous glands (red arrow). Hematoxylin–eosin stain, 100×.
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complications. He was then prescribed 0.1% gentamicin cream to be applied twice daily after each session as 
a prophylactic antibiotic towards secondary infection that may arise following the laser treatment. We also prescribed 
500 mg mefenamic acid to be taken as needed for pain. On a follow-up visit, 63 days after the initial laser therapy, the 
treatment site had mostly healed, with some hypertrophic and atrophic scarring(Figure 3).

Discussion
Nevus sebaceus (NS) is a form of well-demarcated epidermal nevus consisting mostly of sebaceous glands.3,7 The 
incidence is 3 out of 1000 live births,1,3 with males and females being equally affected.7,12 NS is commonly present at 
birth but can also develop during infancy or childhood.4 In this case report, the initial skin lesions appeared when the 
patient was 12 years old. NS is most commonly found on the scalp (66.8%), face (26.7%), and the neck (5.5%). 
However, they can occasionally appear at the preauricular area, oral mucosa, chest, and other areas of the body.5,12 Gu 
et al12 reported a case of NS with a rare predilection on the left chest of a 38-year-old woman which had been present for 
20 years.12 Similarly, in our case, we found the NS lesion on the patient’s left chest. NS is typically solitary,13 round, 
oval, or linear in shape following the Blaschko’s lines,3 and varying in size from a few millimeters to a centimeter.6 NS 
lesions are also a hallmark of Schimmelpenning syndrome.14 The characteristics of this syndrome are the presence of 
a linear form of NS lesions with extracutaneous abnormalities of bone, eye, and especially neurologic findings.

Clinically, NS can be divided into three stages.7,15 The first stage usually appears at birth up to childhood in the form 
of pink plaques or solitary, slightly raised, yellowish, hairless, round, oval or linear plaque with a smooth surface.6 There 
are no morphological changes associated with these early lesions, and the yellowish coloration is caused by sebaceous 
gland secretions.16 The second stage usually occurs at early puberty, where the skin lesions may transform into brittle 
verrucous plaques and are usually accompanied by pruritus.6,12 At this stage, the lesions grow rapidly due to the 
development of the sebaceous glands triggered by androgen hormones.1 In 10–20% of the cases, the lesions may 
progress into the third stage,8 manifesting as secondary benign or malignant skin tumors (in 2.5% of the NS cases).9 

Tumors usually appear in the fourth to seventh decades of life and are rare during childhood, since the risk of malignancy 
increases with age.17 In this case report, the lesions were also atypical, as they presented in the form of yellowish 
macules that appeared at the age of 12, which then developed into a cluster of confluent skin-colored and blackish brown 
papules on the left chest in 3 years. Therefore, further examination was required in order to establish the diagnosis.

The etiology of NS has not yet been elucidated.6 In a study by Levinsohn et al on 27 cases of NS, HRAS gene 
mutation was identified in 25 cases and KRAS gene mutation was found in two cases.18 Androgens may also increase the 

Figure 3 The patient was treated with CO2 laser. On a follow-up visit, 63 days after the initial laser therapy, most of the skin lesions on the chest flattened with some 
hypertrophic and atrophic scarring (red arrow) (A and B).
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risk of NS, as reflected by the increased rate of lesions’ growth during puberty and the appearance of secondary tumors in 
adulthood.15 According to a study by Hamilton et al, the increase of androgen receptors in sebocytes and other epithelial 
components of the NS might reflect an increased sensitivity to androgen.4 Skin appendages tumors are commonly found 
in NS cases, including benign tumors such as trichoblastoma, syringocystadenoma papilliferum, syringoma, leiomyoma, 
keratoacanthoma, and hidradenoma.1,3 Furthermore, malignant tumors can also arise from NS lesions although the 
occurrence is rare. They include basal cell carcinoma, sebaceous carcinoma, squamous cell carcinoma, porocarcinoma, 
apocrine carcinoma, trichilemmal carcinoma, and malignant melanoma.1,17

The diagnosis of NS is established based on medical history, physical examination, and histopathologic features to 
identify secondary tumors.17 Histopathological examination is indicated in NS cases if there is a suspicion of 
malignancy.17 In our patient, histopathological examination showed hyperkeratosis, acanthosis, and mild papillomatosis, 
with fibrocollagenous connective tissue, lymphocytic infiltration, and vasodilation, along with hyperplasia of the 
sebaceous and sudoriferous glands. Although these lesions were not identified in typical predilection sites, the clinical 
findings and investigation results supported the diagnosis of NS with no signs of malignancy.

Treatment for NS aims to restore cosmesis, improve psychosocial issues,3 and prevent the occurrence of secondary 
tumors.17 Full thickness skin excision is the definitive treatment for NS of skin appendages within the subcutaneous 
tissue.6,19 However, excision of NS may cause a linear scar2; therefore, other less invasive modalities may be 
considered in specific cases, including CO2 laser treatment,20 dermabrasion, cryosurgery, and electrosurgery.3 Although 
CO2 laser therapy has excellent cosmetic results with low risk of scarring,20 this treatment only removes lesions 
partially up to the dermal papillae layer, and it is unable to prevent the occurrence of secondary tumors.1 Our patient 
was treated with CO2 laser since he refused the skin excision method due to the risk of large scarring. As a part of 
informed consent, the patient was explained about the risk of recurrence, postprocedural atrophic scarring, and the risk 
of secondary tumors.

The risk of malignant secondary tumors in adult NS cases is relatively low (0.8–3.5%).17 The majority of NS have 
excellent prognosis.3 In cases of linear or extensive NS, disorders of other systems known as Schimmelpenning 
syndrome may occur. This condition affects the central nervous system, ocular, skeletal, and cardiovascular.13 Based 
on our patient’s medical history, physical examination, and histopathological examination, there were no signs of 
secondary tumors or involvement of other organs. Therefore, the overall prognosis was good. NS lesions may be 
distressing esthetically or psychologically,3,6 and even superficial treatment such as CO2 laser treatment may still cause 
postinflammatory hyperpigmentation and scarring.20,21 Furthermore, NS lesions treated with CO2 laser may carry a risk 
of recurrence.1,20 Although the rate of recurrence of NS is unclear, the study by Alonso-Castro et al21 showed the risk of 
recurrence of 20% 10 months after CO2 laser treatment and 30% 18 months after treatment.21 We advised our patient to 
attend a follow-up appointment after 6 months post-laser treatment, but he failed to attend.

Conclusions
Nevus sebaceus (NS) is a relatively common skin disorder, mainly developed during the neonatal period and childhood. 
Although the incidence, predilection sites, and clinical manifestations should be considered in establishing the diagnosis 
of NS, their presentations may vary, especially regarding predilection sites. NS can occur on the chest, which is 
considered as an atypical site. It can also appear in adolescence. Surgical excision of the skin lesions is the definitive 
treatment for NS, although the risk of scarring may justify other treatment modalities, including CO2 laser treatment. 
Overall, NS has a good prognosis, although their functional and cosmetic results may be affected by treatment choice and 
the risk of recurrence.
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