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Abstract 
Nevus sebaceous (NS) is a common congenital hamartoma of the skin composed predominantly of sebaceous glands. Although 
most NS are benign skin tumors, malignant transformations have been reported. There is still controversy about the lifetime risk of 
malignant degeneration and precise surgical criteria. This study reports cases of malignant degeneration and suggests a surgical 
treatment algorithm. The medical records of patients with basal-cell carcinoma (BCC) arising from NS between January 2001 and 
January 2021 were retrospectively reviewed. Patient demographics including lesion location, and tumor size were investigated. 
The symptoms, histological findings before and after excision, complications, and recurrence during 2-year follow-up periods 
were investigated. Ten patients were identified with BCC arising from NS lesions. All patients were female and the mean age was 
52.11 years. All patients complained of sudden morphological changes, the most common type being rapid color changes. Two 
cases had histological findings that showed a miss-match between punch biopsy and excisional biopsy results. No recurrence 
was detected 2 years after surgeries in any patients. Cases after third stage, especially in over 40 years who report morphologic 
changes, should undergo total surgical excision as the first approach, with strong suspicion of malignant degeneration.

Abbreviations: BCC = basal-cell carcinoma,FTSG = full-thickness skin graft,NS = nevus sebaceous, SCC = squamous-cell 
carcinoma.
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1. Introduction

Nevus sebaceous (NS) is a common congenital hamartoma 
of the skin composed predominantly of sebaceous glands and 
often occurs on the scalp, face, and neck.[1] NS typically presents 
as finely papulated alopecic plaque that is usually pink-orange 
in color when occurring in infant stage. The second stage, which 
occurs during pubertal expansion, includes clinical features such 
as a verrucous, pruritic, and friable nodular lesion that is yel-
lowish or brownish in color.[2]

Although most NS are benign skin tumors at the time of 
discovery, malignant transformation has been documented to 
occur over 3 evolutionary and overlapping stages. The most 
common malignant tumor derived from NS is basal-cell car-
cinoma (BCC), revealing that NS and BCC share deletions of 
the PTCH tumor suppressor gene on chromosome 9q22.3.[3,4] 
Reported incidence of malignant transformation to BCC var-
ies from 0.8 to 22%.[5–7] Therefore, when surgeons encounter 
patients with NS, they should determine whether prophylactic 

excision is required given the possibility of malignant transfor-
mation according to age and morphologic features. However, 
criteria for recommended surgical treatment differ from study 
to study.

In a recent clinical study, second-stage NS (or the puberty 
stage) passes through proliferation with rapid morphological 
and histological changes, so prophylactic excision is recom-
mended.[8] Another study recommends prophylactic excision 
in earlier stages because malignancy is possible even among 
patients in early prepuberty childhood.[6] However, another 
study argues that prophylactic excision is unnecessary because 
malignant transformation before puberty is extremely rare.[9]

There is still controversy about the lifetime risk of malignant 
degeneration and precise surgical criteria among different stud-
ies. Therefore, this study reports cases of malignant degenera-
tion and presents lifetime risk of malignant degeneration and 
treatment algorithms including precise surgical criteria to pro-
vide surgeons information to determine the best timing for pro-
phylactic excision.
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2. Methods
The medical records and clinical data of patients treated at St. 
Vincent Hospital between January 2001 and January 2021 were 
retrospectively reviewed. After identifying patients diagnosed 
with BCCs, those who had a congenital history of NS lesions in 
the same location as the arising BCC were included in this study. 
All patients who did not have NS lesions before BCC diagnosis 
were excluded. Patient demographics including age, sex, lesion 
location, and tumor size were investigated.

Before surgery, patient-reported symptoms were investi-
gated, including lesion changes were recorded. Pathologic 
confirmation through punch biopsy or incisional biopsy and 
histological findings were also recorded. After total surgi-
cal excision, the final histological finding was confirmed, 

and consistency between pre- and postoperative pathol-
ogy was investigated. Additionally, the safety-margin size 
secured during surgical excision, reconstruction method, 
and long-term and short-term complications were inves-
tigated. Recurrence over the 2-year follow-up period was 
investigated.

The patients provided informed consent for publication of 
their cases.

2.1. Ethics statement

This study was approved by the Institutional Review Board of 
Human Research Protection Program. All data were analyzed 
anonymously and according to the principles outlined in the 
Declaration of Helsinki 1975 (revised in 2008).

3. Results
Between January 2001 and January 2021, of a total of 1105 
BCC patients, 10 patients were identified as having BCC aris-
ing from NS lesions (Fig.  1). All patients were female with a 
mean age of 52.11 years. All patients had BCC on the scalp, 4 
of which were in the parietal area, 5 were in the temple, and 1 
was in the vertex area.

All patients complained of sudden morphological changes, 
the most common being rapid color change to blackish, brown-
ish, and erythematous lesions. Other symptoms included size 
expansion, protruding mass, ulceration, nodular surface, itching 
sensation, and discharge (Table 1; Fig. 2A–H).

Seven patients underwent preoperative punch biopsy. Two 
cases had histological mismatches between punch biopsy and 
excisional biopsy results, where punch biopsy identified tricho-
blastoma and trichilemmoma, but the lesions were ultimately 
confirmed to be BCCs after total excision.

Four patients received excision with a safety margin that 
included 3 mm of normal skin around the NS lesion, and 
5 patients received surgery with the just the NS margin of NS 
and no normal safety margin.

Complications were reported in 1 case of wound disrup-
tion that healed completely after conservative treatment and in 
7 cases with long-term alopecia. No recurrences were detected 
after 2 years of postsurgery follow-up (Table 1).

Figure 1. Pie diagram of patients. Of a total of 1105 BCC patients, 10 were 
found to have developed BCC from the NS. BCC = basal-cell carcinoma, NS 
= nevus sebaceous.

Table 1 

Patient demographics and clinical characteristics of 10 cases.

No.   
Sex/
age Location Size Morphologic change 

Initial histologic 
finding  

(punch biopsy) 
Final histologic 

finding 

Safety margin 
from the  

NS margin Complication 
Recurrence 
(2 yrs F/U) 

1  F/49 Scalp (parietal) 3 × 10 Color change (blackish), size 
expansion, itching sense

Trichoblastoma BCC 3 mm Wound disruption 
Alopecia

No

2  F/42 Scalp (parietal) 2.5 × 8 Color change (blackish), ulcer, size 
expansion

BCC BCC No Alopecia No

3  F/56 Scalp (temple) 4 × 8 Color change (brownish), ulcer BCC BCC 3 mm Alopecia No
4  F/55 Scalp (temple) 3.5 × 6.5 Color change (blackish), nodular 

surface, size expansion
BCC BCC No No No

5  F/61 Scalp (vertex) 3.5 × 4 Color change (erythematous), 
protruding mass, ulcer, Itching sense

– BCC No Alopecia No

6  F/61 Scalp (parietal) 2 × 8 Color change (erythematous), Ulcer – BCC 3 mm No No
7  F/46 Scalp (temple) 3 × 7 Itching sense, size expansion – BCC No Alopecia No
8  F/70 Scalp (temple) 3 × 5 Color change (blackish), nodular 

surface
BCC BCC 3 mm No No

9  F/51 Scalp (parietal) 5 × 8 Color change (brownish) Nodular 
surface

BCC BCC No Alopecia No

10  F/44 Scalp (temple) 3 × 5 Color change(blackish), Protruding 
mass, Ulcer

Trichilemmoma BCC No Alopecia No

BCC = basal-cell carcinoma, F/U = follow-up, FTSG = full-thickness skin graft.
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3.1. Case 1

A 61-year-old female patient had an approximately 3 cm × 10 
cm-sized yellowish linear plaque on the left parietal area of 
the scalp with a focal blackish palpated nodule on the lower 
portion of the lesion (Fig. 3A). Although the onset of color 
change was uncertain, she complained of sudden size expan-
sion and itching. Pathologic confirmation using 6-mm punch 
biopsy was performed prior to surgical excision, and the 
punch biopsy specimen was intended to include the lesion 
of blackish color change where malignant degeneration is 
most suspected. The initial punch biopsy results indicated 
trichoblastoma that arose from a NS. The lesion showed a 
relatively well-circumscribed cell nest in the superficial der-
mis with peripheral palisading and features of trichogenic 
follicular papillae (Fig. 3B).

We performed extensive resection with just the NS margin 
without a normal-skin safety margin, which left a full-thick-
ness scalp defect. After confirming that no more NS lesions 
remained, coverage operation were performed to cover this 
defect. We planned local flap coverage and closure with a 
metal stapler.

In contrast to the initial biopsy, the pathologic feature of 
the surgical excision revealed secondary tumors including 2 
foci of BCC and a benign tumor, most likely trichilemmoma, 
in the background of NS. The lesion BCC showed a basaloid 
cell nest, hyperchromatic nuclei, and peripheral palisading 
with focal myxoid change and melanin pigments in the sur-
rounding stroma (Fig. 3C). The NS lesion showed a diffuse 
epidermal papillomatosis and abundant sebaceous glands 
(Fig.  3D). Histologic feature of a trichilemmoma shows a 
folliculocentric tumor composed of basaloid cells with clear 
cytoplasm, bulbous profile, peripheral palisading, and con-
nection to the epidermis in the background of NS (Fig. 3E). 
There was no lymphovascular invasion or resected margin 
involvement.

After surgical excision, mild wound disruption was 
detected that healed with conservative wound care without 
secondary surgery. Six months after surgery, the patient com-
plained about the scar quality and alopecia over a 1.5-mm 
area. Because the scar and linear alopecia were well covered 
with hair, additional revision surgery was not performed. 
Recurrence was not observed during the 2-year follow-up 
period.

Figure 2. Various morphologic changes of NS. All patients complained of sudden morphological changes, the most common being rapid color change to 
blackish, brownish, and erythematous lesions. Other symptoms included size expansion, protruding mass, ulceration, nodular surface, itching sensation, and 
discharge. NS = nevus sebaceous.
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3.2. Case 2

A 62-year-old female patient visited our clinic with recent 
blackish color change of a congenital scalp mass. Initially, mul-
tiple ulcers and blackish nodules on a 2 cm × 8 cm-sized linear 
brownish patch spread over her right temporal area (Fig. 4A). 
An initial punch biopsy performed 4 years ago confirmed desmo-
plastic trichilemmoma, a benign lesion. We performed extensive 
resection with a 3-mm safety margin, leaving a full-thickness 
scalp defect. To cover this defect, we performed local flap cov-
erage with nylon sutures (Fig. 4B). One year after surgery, the 
wound was stable without evidence of recurrence (Fig.  4C). 
Biopsy results confirmed BCC secondary to NS (Fig. 4D). The 
BCC showed a basaloid epithelial tumor with peripheral pali-
sading at the adjacent tumor stroma (Fig. 4E). Around the BCC, 
the NS lesion shows papillomatosis and sebaceous hyperplasia 
(Fig. 4F).

4. Discussion
The natural history of NS involves differentiation through 3 evo-
lutionary and overlapping stages.[2] In the first stage, the infancy 
and childhood stage, NS clinically presents as a round, oval, or 
linear smooth, yellowish patch or plaque of alopecia.[10,11] The 
incipient sebaceous glands appear as bright yellow dots in der-
moscopy, which is the clinical diagnostic point for differenti-
ating sebaceous nevus from aplasia cutis congenital.[12] At the 
second stage or the puberty stage, dermoscopic findings include 
yellowish globules with a cobblestone pattern, and numer-
ous, hyperplastic sebaceous glands in histopathology.[10,13] The 
third stage, or post pubertal stage, presents as yellowish-brown 

globules, fissures, and ridges arranged in a cerebriform pattern, 
dermoscopically.[14]

According to studies of histological degeneration of NS, the 
2 most common benign tumors arising from NS are trichoblas-
toma and syringocystadenoma papilliferum, and the most com-
mon malignant tumor is BCC.[7,14,15] Malignant transformation 
usually develops at the third stage and even benign tumors have 
been observed before the third stage.

BCCs arising from NSs typically occur in adults older than 
40 years.[7] Risks factors for malignant transformation are older 
age, tumor presentation on scalp, and positive familial BCC his-
tory.[16] Another study reported that positive familial BCC his-
tory, human papilloma virus seropositivity, ultraviolet exposure, 
and fair skin type (Fitzpatrick skin types I and II) can acceler-
ate malignant degeneration.[17] It has also been suggested that 
HRAS motion is related to malignant transformation.[18]

The malignant degeneration process is often accompa-
nied by rapid morphological changes and other symptoms. 
Morphological changes and symptoms reported in the litera-
ture include pigmented color change, protruding mass, ulcer-
ation, size change, and itching.[19,20] In this study, all patients 
complained of sudden morphological changes, the most com-
mon type being rapid color change. Other symptoms included 
protruding mass, ulceration, itching sensation, and discharge, 
and these morphological transformations often occurred simul-
taneously. It should be noted that a few cases of malignant 
transformation occurred where only erythematous change was 
present and not a blackish or brownish color change. Therefore, 
surgeons should be suspicious of malignant transformation for 
all morphological changes, including atypical morphological 
changes.

Figure 3. Clinical and histological findings of benign and malignant degeneration from NS. (A) Gross finding of scalp lesion, about 3 cm × 10 cm-sized yellowish 
linear plaque on left parietal area of scalp with focal blackish nodule palpated on lower portion of the lesion (B); Initial biopsy results of trichoblastoma that arose 
from NS include a relatively well-circumscribed cell nest in the superficial dermis with peripheral palisading and features of trichogenic follicular papillae (H&E, 
40×, 200×) (C); Histologic features of BCC degenerated from NS shows basaloid cell nest (dotted circle), hyperchromatic nuclei(star) and peripheral palisading 
(arrow) with focal myxoid change and melanin pigments (solid line circle) in surrounding stroma (H&E, 40×, 200×) (D); The nevus sebaceous lesion shows diffuse 
epidermal papillomatosis and abundant sebaceous glands (H&E, 40×, 200×) (E); Histologic features of a trichilemmoma degenerated from NS shows a follicu-
locentric tumor composed of basaloid cells with clear cytoplasm, bulbous profile, peripheral palisading, and connection to the epidermis in the background of 
the nevus sebaceous (H&E, 40×, 200×). BCC = basal-cell carcinoma, NS = nevus sebaceous.
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In cases where pathologic diagnosis was confirmed through 
punch or incisional biopsy, there is a possibility of misdiagno-
sis because various histological transformations coexist within 
a single lesion that has also undergone malignant degeneration. 
As malignant degeneration proceeds through 3 evolutionary 
and overlapping stages, histological findings of sebaceous car-
cinoma, BCC, trichoadenoma, trichoblastoma, and syringocys-
tadenoma papilliferum can be simultaneously detected.[21] In 
this study, 2 such cases were detected, in which trichoblastoma 
and syringocystadenoma papilliferum were identified and BCCs 
were masked in the punched biopsy performed prior to surgery, 
but BCC was eventually diagnosed through total excision sur-
gery of the whole lesion. Therefore, it is recommended that the 
surgeon obtain a sufficiently large specimen or 2 to 3 specimen 
pieces within the part of the lesion containing the morpho-
logic change for a precise pathologic diagnosis when perform-
ing punch or incisional biopsy prior to surgery. Moreover, it is 
not easy to differentially histologically diagnose BCC from a 
benign trichoblastoma, resulting in misdiagnosis. To reduce the 

possibility of misdiagnosis, immunohistochemistry using mark-
ers such as laminin5-c2, nestin, CD10, cytokeratin 15, cyto-
keratin 19, and cytokeratin 20 have been used.[22,23] Recently, 
diagnostic accuracy has been improved by using stem cell mark-
ers such as pleckstrin homology-like domain, family A, member 
1 (PHLDA1).[24,25]

According to results from this study and our literature review, 
treatment criteria should be considered according to patient age 
and the precise timing of prophylactic excision. Prophylactic 
excision during the first stage is still controversial. In most 
large-scale studies, prophylactic excision is not recommended 
because malignant degeneration is extremely rare before the 
second stage.[7,15,26] However, aggressive malignant degeneration 
in early childhood, such as squamous-cell carcinoma, has occa-
sionally been reported.[27] In an 18-year review of 631 patients, 
the youngest age at BCC development was 9.7 years, accounting 
for 0.8% of total incidence.[6] Therefore, when a physician clin-
ically suspects malignancy, sufficient evaluation should be con-
ducted regardless of age. Malignancy has not yet been reported 

Figure 4. Clinical findings of malignant degeneration to BCC from NS. (A) Initial lesion, multiple ulcers, and blackish nodules on 2 cm × 8 cm-sized linear 
brownish patch (B); immediate postoperative clinical photo (C); 1-year postoperative clinical photo (D); pathologic specimen excised with 5-mm safety margin 
(E); Histologic features of BCC (H&E, 40×) (F); histologic features of NS (H&E, 40×). BCC = basal-cell carcinoma, NS = nevus sebaceous.
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in cases of uniform appearance in the first stage. In cases of sur-
face irregularity or irregularly pigmented lesions, a tissue biopsy 
should be performed for suspected malignancy, and information 
should be provided so that the surgeon, parent, and patient can 
actively participate in decision-making about surgery.[6]

Prophylactic excision at the puberty stage is recommend 
according to standard surgical treatment because NSs are known 
to pass through a proliferation phase with rapid morphological 
and histological changes at this stage.[9] However, considering 
the very low incidence of malignant transformation at this stage 
according to some studies[6,7] and complications such as alopecia 
after widely applied prophylactic excision surgery in adolescent 
patients, prophylactic excision needs to be carefully considered.

In this study, all patients with malignant degeneration to 
BCC were older than 40 years. In a review of 569 cases, 
BCCs arising from NS were reported to occurred in adults 
older than 40 years.[7] Furthermore, as mentioned above, 
histopathologic diagnosis by punched or incisional biopsy 
could be missed due to coexistence of various histological 
findings. Therefore, in patients over 40 years who complain 
of NS accompanied by morphological change, total exci-
sion surgery is the most effective for accurate diagnosis and 
reduction of diagnosis timing.

In summary, at the first and second stages, patients without 
any morphologic suspicions do not need to undergo prophy-
lactic excision, and any patients with suspicious morphologic 
change are recommending to receive pathologic confirmation 
through punch or incisional biopsy. The current recommenda-
tion is to obtain a sufficiently large specimen or 2 to 3 pieces 
of specimens within the lesion area containing the morphologic 
change. For patients older than 40 years, pathologic confirma-
tion does not necessarily need to precede excision surgery. It is 
thought to be effective that total surgical excision is considered 
a first choice of treatment approach (Fig. 5).

When performing total excision surgery, to obtain negative 
margins, it has been recommended to secure a safety margin 
that includes a 3- to 5-mm margin of normal skin around each 
NS from NS lesion in general.[6,28] However, recurrences were 
not detected even in patients who underwent surgery with just 
the NS margin without a normal-skin safety margin. Therefore, 
a 3- to 5-mm safety margin of normal skin is not essential. Thus, 
the safety margin can be determined flexibly for cases where 
aggressive reconstruction is required or where a large alopecia 
is predicted after an extensive excision.

Although this study was based on gross and histological anal-
ysis of the case of BCC from NS lesion, there is a limitation in 

that it lacks genetic analysis as a confirmatory test. In addition, 
our study found conflicting results with the previous report that 
BCC appeared predominantly in males,[7] and therefore, a larg-
er-scale further study is needed.

5. Conclusion
Patients with first or second-stage lesions without any morpho-
logic suspicions do not need to receive prophylactic excision, 
and any patients with suspicious morphologic change are rec-
ommend to receive pathologic confirmation prior to prophylac-
tic excision. After NS reaches the third state, especially in over 
40 years who report morphologic change, total surgical exci-
sion is the first treatment choice because of strong suspicion of 
malignant degeneration.
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