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Background: The placement of a tattoo is a common event. Basal cell carcinoma arising from a tattoo 
is rare despite this neoplasm being the most common form of skin cancer.

Objective: We describe a 41-year-old man who developed a basal cell carcinoma in his tattoo and 
review the literature of basal cell carcinomas originating in a tattoo.

Methods: A literature search using PubMed was performed. The following terms were searched: “bas-
al,” “carcinoma,” “cell,” and “tattoo.” The characteristics of individuals with a basal cell carcinoma 
originating in a tattoo were analyzed and summarized.

Results: A total of 13 patients (6 women and 7 men) with a basal cell carcinoma arising in a tattoo 
have been reported. The majority of the tumors were located on the head (6 cases, 46.2%) followed 
by either an upper extremity (4 cases, 30.7%) or the trunk (3 cases, 23.1%). Most of the carcinomas 
were asymptomatic; however, 2 patients reported pruritus associated with their tumor. Nodular basal 
cell carcinoma was the most common subtype diagnosed (5 tumors), followed by superficial basal cell 
carcinoma (2 tumors). One patient had either a pagetoid or a mixed (nodular and sclerosing) histology. 
The pathological variant was not described for 4 patients.

Conclusions: Basal cell carcinoma arising in a tattoo is a rare occurrence. Although this occurrence 
may be coincidental, emerging evidence of carcinogenesis associated with tattoo pigment may suggest 
a causal link. Elucidating this important relationship warrants further investigation.
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clinical presentation and pathology findings established a 

diagnosis of a basal cell carcinoma arising in tattooed skin.

The residual basal cell carcinoma was excised. The tumor 

was cleared after 2 stages of Mohs micrographic surgery. The 

residual defect was repaired with a layered closure (Figure 3). 

There was no recurrence at follow-up examination.

Review

History

The first report of a basal cell carcinoma originating at the 

site of a tattoo was described in 1976 [3]. Bashir reported 2 

patients: a 60-year-old woman and a 52-year-old man. Both 

patients developed new lesions within tattoos that had been 

present for 15 to 20 years on the temporal scalp.

Since then, including our patient, only 11 individuals 

with a basal cell carcinoma arising in tattoos have been 

reported (Table 1) [3-11]. We describe a man whose basal cell 

carcinoma appeared in his tattoo and also provide a compre-

hensive review of the features of the patients with basal cell 

carcinoma originating in a tattoo.

Epidemiology

Basal cell carcinoma originating in a tattoo has been described 

in 13 patients (Tables 2 and 3). This includes 6 women rang-

ing in age from 28 to 86 years (median, 62 years). It also 

includes 7 men ranging in age from 35 to 76 years (median, 

52 years).

The duration between application of the tattoo and dis-

covery of the basal cell carcinoma among all patients ranged 

from 1 to 57.5 years (median, 14 years). In women, the dura-

tion ranged from 5 to 30 years (median, 13 years). In men, 

the duration ranged from 1 to 57.5 years (median, 15 years).

The majority of patients in whom a basal cell carcinoma 

originated in a tattoo were Caucasian (7 of 8 individuals, 

Introduction

Basal cell carcinoma is the most common form of skin cancer 

[1]. Tattooing has become a frequent occurrence; it is esti-

mated that 25% of individuals aged 18 to 50 years have at 

least 1 tattoo [2]. The development of basal cell carcinoma 

in a tattoo is uncommon. We describe a man whose basal 

cell carcinoma developed within his tattoo. We also review 

the previously published individuals in whom this occurred.

Case Report

A 41-year-old Caucasian man presented for evaluation of 

a new lesion on his left arm. He had a tattoo placed on his 

arm when he was 29 years old. Ten months before present-

ing for evaluation, he noticed a red lesion appearing within 

his tattoo. The lesion was asymptomatic but continued to 

increase in size.

Cutaneous examination revealed a confluent tattoo occu-

pying his left arm and forearm. Within the green portion of 

the tattoo, there was an erythematous 15 × 7 mm red and 

brown plaque on his distal forearm (Figure 1). There was 

no palpable axillary lymphadenopathy. A punch biopsy was 

performed.

Microscopic evaluation of the biopsy specimen showed 

nodular aggregates of basaloid tumor cells extending from the 

epidermis into the underlying dermis. There was palisading 

of the cells at the periphery of the tumor nodules. There was 

retraction of the dermal stroma from the periphery of the 

basal tumor cells. A large deposition of mucin was present 

within 1 of the tumor nodules. In addition, there were small 

black amorphous particles not only adjacent to the tumor, but 

also throughout the dermis (Figure 2).

The tumor was a nodular basal cell carcinoma. The black 

pigmented particles were the green tattoo. Correlation of the 

Figure 1. Distant (A) and closer (B) views of a nodular basal cell carcinoma (within the white circle) presenting as a red plaque within the 

green tattoo on the left forearm of a 41-year-old man. [Copyright: ©2019 Abudu et al.]
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4 patients. The color of the tumor was not described for 9 

of the patients.

In 4 individuals, the basal cell carcinoma presented as an 

ulcer or an ulcerated lesion. The tumor presented as a nodule 

or a nodular plaque in 3 patients. Two patients presented 

with a papule and 2 patients presented with a plaque. One 

woman presented with a cystic lesion on her eyelid [11]. The 

morphology was not described in 1 of the patients.

The size of the basal cell carcinoma was described for 

7 individuals. Five women had a basal cell carcinoma that 

ranged in size from 6 to 20 mm (median, 10 mm). Two men 

had a basal cell carcinoma that ranged in size from 7 to 15 

mm (median, 11 mm).

87.5%). One woman was of East Asian origin (1 of 8 individ-

uals, 12.5%). The race was not described in 5 of the patients.

Symptoms

Most of the patients (11 of 13 individuals, 84.6%) were 

asymptomatic at presentation. However, 2 of the patients had 

pruritus localized to their tumor [6, 8]. One of the patients 

developed pruritus 5 years after tattoo placement on his 

back [8].

Clinical Presentation

The color of the basal cell carcinoma ranged from red (2 

patients) to brown (2 patients) to skin-colored (1 patient) in 

Figure 3. Appearance of the tattooed left forearm following the Mohs micrographic surgery that removed the basal cell carcinoma. Distant 

(A) and closer (B) views of the left forearm after a layered closure (between black arrows) was used to close the surgical defect following 

complete removal of the tumor. [Copyright: ©2019 Abudu et al.]
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Figure 2. Pathological features 

of a nodular basal cell carcino-

ma arising in a tattoo from the 

left forearm of a 41-year-old 

man. Low (A), medium (B and 

C), and high (D) magnification 

views show nodular aggregates 

of basaloid tumor cells (aster-

isks) extending from the epider-

mis into the dermis. Mucin is 

present in a tumor nodule (M) 

and there is retraction of the der-

mal stroma from the palisading 

cells at the periphery of the tu-

mor nodules (red arrows). Black, 

amorphous pigment (represent-

ing the green tattoo) is also pres-

ent not only around the tumor 

but also in the dermis (black 

arrows). There is solar elasto-

sis in the dermis (black circles) 

(H&E: A, ×4; B, ×10; C, ×20; D, 

×40). [Copyright: ©2019 Abudu 

et al.]
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Dermoscopy

Dermoscopy was not reported in any of the individuals with 

basal cell carcinoma in a tattoo. We suspect that the dermos-

copy of basal cell carcinoma originating from tattoos would 

have the same patterns as those occurring on tattoo-free skin: 

arborizing vessels, telangiectasias, blue-gray ovoid nests, glob-

ules, and ulceration [12]. In addition, dermoscopic features of 

a tattoo might be noted: a nonspecific homogenous pattern 

with nonsharp borders at the periphery [13].

The basal cell carcinoma within a tattoo often occurred in 

sun-exposed areas of the head or upper extremity (Table 4). 

Indeed, the most common location of tattoo-associated basal 

cell carcinoma was the head (6 patients, 46.2%) followed by 

an upper extremity (4 patients, 30.7%) and trunk (3 patients, 

23.1%). In women, the most common location was the face 

(5 of 6 patients, 83.3%). In men, the most common location 

was an upper extremity (4 of 7 patients, 57.1%).

Table 1. Publications Describing the Significance of Basal Cell Carcinoma Arising in a Tattoo

Author, Year [Ref] Contribution

Bashir, 1976 [3] The first reports of a BCC arising in a tattoo; on the temple of a woman and on the 
temple of a man.

Earley, 1983 [4] The first report of a BCC arising in a red tattoo on the shoulder of a man. They also 
reported a BCC arising on the hand of a man.

Wiener and Scher, 1987 [5] The first report of a BCC arising in a blue and green tattoo on the forearm of a man.

Doumat et al, 2004 [6] The youngest man with a BCC arising in a tattoo.

Birnie et al, 2006 [7] The youngest patient with a BCC arising in a tattoo on the back of a woman.

Kluger et al, 2008 [8] A BCC arising in a tattoo on a man with a personal history of skin cancer 
(melanoma). The BCC was found on his back.

Lee et al, 2009 [9] A BCC arising in a tattoo of an individual of East Asian origin whose lesion appeared 
on her eyebrow.

Omidian and Emad-Mostofi, 
2009 [10]

The largest BCC arising from a tattoo on the upper lip of a woman. A second woman 
with a crusted nodular BCC arising in a tattoo on her upper lip was also described.

Messmer et al, 2018 [11] The BCC on the lower eyelid of a woman was of mixed histology: nodular and 
sclerosing. She was also the oldest patient with a BCC originating in a tattoo.

Abudu et al, 2019 [current study] A nodular BCC arising in a green tattoo on the forearm of a man was described and a 
comprehensive review of all BCCs originating in a tattoo was performed.

BCC = basal cell carcinoma; Ref = reference.

Table 2. Clinical Characteristics of 6 Women With Basal Cell Carcinoma Arising in a Tattoo

C A, R Dur Site Size; Color Morphology Histology
Tattoo 

Pigment
Tx Ref

1 28, Ca 6 Central 
back

6 mm; pearly Nodule Nodular Black Ex [7]

2 60, NS 20 Temple 7-8 mm; NS Ulcer NOS Black Ex [3], C1

3 60, EA 5 Eyebrow 10 × 13 mm; 
skin-colored and 
translucent

Papule Nodular Black MMS [9]

4 64, Ca 30 Upper lip 10 × 10 mm; NS Crusting 
nodular plaque

Nodular Blue NS [10], C2

5 72, Ca NS Upper lip 20 × 20 mm; 
brown and red

Pedunculated, 
umbrella-
shaped plaque

Nodular Black, 
blue

NS [10], C1

6 86, Ca 13 L lower 
eyelid

NS; NS Cystic lesion Nodular and 
sclerosing

Black, 
turquoise

Ex [11]

A = age (years); C = case; Ca = Caucasian; Dur = duration of tattoo (years); EA = East Asian; Ex = excision; L = left; MMS = 
Mohs micrographic surgery; NOS = not otherwise specified (basal cell carcinoma); NS = not stated; R = race; Ref = reference; 
Tx = treatment.
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Pathogenesis

Several adverse events have been documented to occur with 

tattoos, including reactive dermatoses, infections, and neo-

plasms [14]. In addition to basal cell carcinoma, other neo-

plasms that have appeared in tattoos include dermatofibro-

sarcoma protuberans, keratoacanthoma, leiomyosarcoma, 

melanoma, and squamous cell carcinoma. [15-17]. Whether 

the appearance of these tumors is a serendipitous occurrence 

or related to tattoo-induced carcinogenesis remains to be 

definitively established.

The possibility of the coincidental appearance of a basal 

cell carcinoma developing in a tattoo has been proposed. 

Because the prevalence of tattoos is increasing, the likelihood 

of detecting a basal cell carcinoma at the site of a tattoo 

would also be expected to increase. However, the incidence of 

basal cell carcinoma originating in a tattoo is still rare relative 

to the increasing population of tattooed individuals [8].

An immunocompromised district describes an area of the 

skin that is more vulnerable to other dermatoses as compared 

with the rest of the body [18,19]. Local immune dysregu-

lation—of variable etiologies—results in an immunocom-

promised district; the immune aberration can be genetic or 

acquired. The etiology of an acquired immunocompromised 

Pathology

The most common pathological variant of basal cell carci-

noma was nodular in 5 patients: 4 women and 1 man. Super-

ficial (2 men) and mixed (nodular and sclerosing, 1 woman) 

basal cell carcinomas were also observed, yet less frequently. 

One man’s tumor was described as pagetoid. The pathological 

variant was not described in 4 patients.

In addition, all of the tissue specimens documented amor-

phous particles in the dermis. These particles represented the 

tattoo pigment. This pigment was most frequently observed 

perivascularly in the upper dermis.

Tattoo Color

Basal cell carcinomas most commonly originated in black 

tattoos (7 patients, 53.8%). Some of the basal cell carcinomas 

originated in blue (4 patients, 30.8%), turquoise (1 patient, 

7.7%), or red (1 patient, 7.7%) tattoos. Three of the patients’ 

tumors appeared within tattoos of 2 colors: black and blue 

(1 patient, 7.7%), black and turquoise (1 patient, 7.7%), and 

blue and green (1 patient, 7.7%). The color of the tattoo in 

which the basal cell carcinoma developed was not described 

for 3 patients.

Treatment

The basal cell carcinoma was excised in 9 patients; 2 of these 

patients were treated with Mohs micrographic surgery. The 

management was not described in the other 4 patients. The 

biological behavior of a basal cell carcinoma originating in 

a tattoo appears to be similar to that of basal cell carcinoma 

on tattoo-free skin. The prognosis for individuals with tat-

too-associated basal cell carcinoma is excellent; all of the 

patients did well after removal of their tumor and experienced 

no recurrence.

Table 3. Clinical Characteristics of 7 Men With Basal Cell Carcinoma Arising in a Tattoo

C A, R Dur Site Size; Color Morphology Histology
Tattoo 

Pigment
Tx Ref

1 35, NS 1 L scapula 7 mm; NS Infiltrated 
papule

Pagetoid NS Ex [6]

2 40, Ca 7 Back NS; NS NS Superficial Blue Ex [8]

3 41, Ca 12 L forearm 15 × 7 mm; red 
and brown

Plaque Nodular NS MMS CR

4 52, NS 15 Temple NS; NS Ulcerated lesion NOS Black Ex [3], C2

5 64, NS 40 R hand NS; NS Ulcer NOS Black Ex [4], C2

6 64, Ca 46 L arm NS; NS Pearly nodule NOS Blue and 
green

NS [5]

7 76, NS 57.5 Shoulder NS; NS Ulcerated lesion Superficial Red Ex [4], C1

A = age (years); C = case; Ca = Caucasian; CR = current report; Dur = duration of tattoo (years); Ex = excision; L = left; 
MMS = Mohs micrographic surgery; NOS = not otherwise specified (basal cell carcinoma); NS = not stated; R = race; Ref = 
reference; R = right; Tx = treatment.

Table 4. Location of Basal Cell 
Carcinoma in a Tattoo

Women (n, %) Men (n, %) Total (n, %)

Head 5 (38.5%) 1 (7.7%) 6 (46.2%)

Upper 
extremity

0 (0%) 4 (30.7%) 4 (30.7%)

Trunk 1 (7.7%) 2 (15.4%) 3 (23.1%)

Total 6 (46.2%) 7 (53.8%) 13 (100%)
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district includes herpetic infections, ionizing or ultraviolet 

radiation, tattoos, and trauma. Cutaneous exposure to these 

etiological factors increases the risk for immune destabili-

zation at the affected site and subsequent development of 

another cutaneous disorder such as infection or neoplasm 

[20]. Therefore, the appearance of a basal cell carcinoma in 

a tattoo may represent the development of the tumor in a 

tattoo-related immunocompromised district.

Many investigators consider the occurrence of skin cancer, 

particularly basal cell carcinoma, to be etiologically related 

to tattoos [21]. Industrial compounds such as azo pigments 

and polycyclic compounds are common tattoo agents. These 

compounds are thought to have carcinogenic potential.

Azo pigments are a popular choice because of their dura-

bility, longevity, and color intensity; however, they have been 

associated with carcinogenesis in promoting basal cell carci-

noma [21]. Polycyclic aromatic hydrocarbons are frequently 

used with carbon in black tattoos. Several in vitro studies 

of polycyclic aromatic hydrocarbons have supported the 

risk for carcinogenesis and mutagenesis when absorption of 

ultraviolet radiation results in the release of reactive oxygen 

species [22,23].

There is some evidence that ultraviolet radiation may lead 

to pigment decomposition; the byproducts may be toxic to 

the skin [24,25]. The extent to which skin metabolizes tattoo 

pigment remains unclear [26,27]. The appearance of most 

neoplasms in sun-exposed areas strengthens the evidence for 

this etiological relationship.

Conclusions

The development of basal cell carcinoma in a tattoo is a rare 

occurrence that has been described in only 13 individuals. 

The majority of the tumors occurred in sun-exposed areas 

containing black pigment. The length of time between tattoo 

placement and tumor onset varied from 1 to 57.5 years. 

Further studies are needed to investigate the role of pigment 

toxicology and skin metabolism for insight into the causal 

link between basal cell carcinoma and tattoos. 
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