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Abstract 

We report on a 39-year-old man who presented with seven skin lesions on the right thigh  

3 weeks after receiving a large tattoo which included red and black pigments. Initially, the 

lesions grew fast, later their growth stabilized. Histopathology showed well-circumscribed 

symmetric tumors with a central keratin-filled crater along with further trademarks of a kera-

toacanthoma. The patient had previously had multiple tattoos with no history of similar lesions. 

PCR analysis of one of the lesions revealed the presence of human papillomavirus 6. All lesions 

were excised with a safety margin. A 3-month follow-up revealed no further lesions. 

 © 2021 The Author(s) 

 Published by S. Karger AG, Basel 

Case Report 

A 39-year-old Caucasian man presented to our outpatient department with seven pain-
less, non-itchy papules within a recent tattoo (Fig. 1). They appeared around 3 weeks after the 
patient had received a large tattoo covering the ventral aspect of the right thigh. Initially, the 
lesions grew rapidly, then their growth later stagnated. Physical examination revealed unilat-
eral erythematous dome-shaped papules ranging from 4 mm to 1 cm in diameter. Five out of 
the seven lesions arose within the red-inked area and two within the black/gray-inked area. 



 

Case Rep Dermatol 2021;13:23–27 

DOI: 10.1159/000510707 © 2021 The Author(s). Published by S. Karger AG, Basel 
www.karger.com/cde 

Mitri et al.: Tattoo-Associated Multiple Keratoacanthomas 

 
 

 

 

24 

The papules were mostly capped with a thin crust. The patient has no past medical history 
and no further symptoms. He had had multiple tattoos in the past without complications. Re-
cent sun exposure was denied. 

An excisional biopsy revealed well-circumscribed symmetric tumors with a central kera-
tin-filled crater. The cytologic atypia was mild and the tumors were accompanied by neutro-
philic microabscesses and a mixed cell infiltrate (Fig. 2). Therefore, the clinical and histopatho-
logical findings were consistent with multiple keratoacanthomas (KAs). 

After DNA hybridization and PCR amplification using the VisionArray® primer, human 
papillomavirus 6 (HPV6) (low-risk) was detected. The test was not reproducible in two fur-
ther biopsies. All seven lesions were later excised with a minimal safety margin of 2 mm. A  
3-month follow-up showed no further lesions. 

Discussion 

KA is a common keratinizing neoplasm characterized by the proliferation of highly differ-
entiated squamous epithelia, acute onset, rapid growth, and often spontaneous regression. 
Many etiologies have been suggested, including immunosuppression, trauma, ultraviolet ra-
diation, exposure to chemical carcinogens or viruses such as HPV, use of BRAF inhibitors, as 
well as genetic predisposition such as mutations of p53 or H-ras [1]. 

Tattooing is a common practice of intradermal pigment application with increased prev-
alence. Some dyes are potentially carcinogenic, such as primary aromatic amines and cleavage 
products of organic azo colorants [2]. 2-anisidin in red dyes acts as a co-carcinogen especially 
in combination with sunlight [3]. Nonmelanoma skin cancers, mainly squamous cell carci-
noma (SCC) and KA, have been described in association with tattoos, with KA being the most 
common tattoo-associated neoplasia. In contrast, basal cell carcinomas arising within a tattoo 
are less frequent and probably coincidental, with only 13 reported cases [4]. 

The first case of multiple KAs arising in a multicolored tattoo was described in 2008 by 
Goldenberg et al. [5]. The differential diagnosis of KA includes pseudoepitheliomatous hyper-
plasia as well as SCC. Clinically, SCC usually develops years after tattooing, whereas KA devel-
ops rather rapidly [6]. Both tattoo-related KA and SCC typically present as solitary lesions. 
Histologically, KA has less atypia than SCC and reveals a symmetrical silhouette with a sur-
rounding epithelium over the edges of a keratin-filled crater. Pseudoepitheliomatous hyper-
plasia is a benign proliferative cutaneous disorder regarded as a reactive histopathological 
pattern rather than a distinct entity [7]. 

According to Kluger et al. [8], the etiology of tattoo-related KA is multifactorial. Trauma, 
inflammation, and environmental factors such as exposition to ultraviolet radiation could be 
implicated. The role of coincidence has also been hypothesized, especially when considering 
the rarity of the entity relative to the tattooed population. In our case, trauma is more plausi-
ble. Localized immunosuppression, likely trauma-related, could also contribute to neoplasms 
[9] and increase the likelihood of an HPV infection. Interestingly, HPV DNA has been detected 
in 33% of KAs [10]. Moreover, HPV6 has been reported in giant as well as subungual KA [11]. 
The fact that only one out of three tested lesions showed HPV DNA in the present case allows 
the assumption of a coincidental finding. Apart from Grzybowski syndrome and Ferguson-
Smith disease, the etiology of multiple tattoo-related KAs is even less understood. 

Most of the reported cases of tattoo-associated melanoma and basal cell carcinoma oc-
curred on dark-colored tattoos, while SCC and KA arose primarily within the red pigment [12]. 
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Spectrometry demonstrated the presence of a red azo pigment in 3 patients with KAs arising 
from red ink [13]. Interestingly, our patient’s KAs arose on both pigments. The concerned tat-
too artist was unable to identify the exact pigments. 

Fortunately, KA exhibits a benign natural course with no reliable reports of deaths or me-
tastasis. Therapy options include excision or nonoperative approaches. Large KAs could be 
treated with intralesional methotrexate, 5-FU, or corticosteroid whereas small lesions could 
benefit from local imiquimod or 5-FU [14]. Furthermore, multiple lesions have been success-
fully treated systemically with oral acitretin as well as photodynamic therapy. Our patient’s 
lesions were excised with clear margins upon his request. 

Conclusion 

Several dermatological complications have been reported as a result of tattooing. The in-
cidence of tattoo-related skin neoplasms is rising. Here, we reported a case of multiple KAs 
arising from both black/gray and red ink. Many etiologies for the formation of skin tumors in 
tattoos have been proposed, but it is difficult to prove a direct causality. Pigment toxicology to 
better understand tattoo safety should be researched more. Lastly, it is important to imple-
ment standardized regulations regarding the use of pigments in tattooing. 
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Fig. 1. Panoramic and close-up views of the tattoo on the right thigh showing seven erythematous dome-

shaped papules with a central thin crust. Five tumors are located within red-inked and two within 

black/gray-inked areas. 

 

 

 

Fig. 2. Section showing a symmetrical tumor with a keratin-filled crater and epithelial lips. Note the pig-

ment beneath the tumor. Hematoxylin and eosin stain; a ×25, b ×100. 
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