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 Allergic contact dermatitis (ACD) is a common dermatological complication 

caused by exposure to allergens, which can occur in tattooing. This case 

reports a 30-year-old man who experienced dermatitis lesions 1 day after a 

black permanent tattoo on his left arm. Symptoms appeared as pain, erythema, 

edema, and pustules in the tattoo area. Diagnosis was established based on 

clinical symptoms, tattoo procedure history, and response to therapy. 

Treatment with topical and systemic corticosteroids as well as antihistamines 

provided significant improvement in a short time, healing lesions, reducing 

symptoms and inflammation. However, similar cases may require more 

invasive procedures such as debridement and excision, especially if severe 

reactions occur. This case presents that black carbon ink, although often 

considered safe, can cause significant allergic reactions. Allergic and other 

skin reactions can be caused by the ink, additives, tools, and contamination 

such as metals. Understanding the ink composition, product regulations, and 

patient’s history is very important for the prevention of ACD. Case reporting 

and ongoing research are essential to expand tattoo safety data, clinical 

understanding, prevention, and management of tattoo-induced ACD. 
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INTRODUCTION 

The popularity of tattoos is increasing globally, especially among young adults, accompanied by a rise 

in reports of dermatological side effects from tattoos. One common complication is allergic contact dermatitis 

(ACD), with both colored and black ink, which can cause physical and psychological impacts, as well as a 

reduction in patients' quality of life (Parascandolo et al., 2024). Black ink is generally made from carbon black, 

but can contain additional compounds such as polycyclic aromatic hydrocarbons, heavy metals, and even 

nanoparticles that have allergenic and toxic potential (Karadagli et al., 2023). Although allergic complications 

are more common with red ink, reactions to carbon black ink are increasingly being reported, thought to be 

due to manufacturing processes, metal contamination, variations in raw materials (Andreou et al., 2025). 

Post-tattoo allergic reactions are generally type IV hypersensitivity reactions, manifesting as pruritus, 

erythema, edema, vesicles or pustules, and even granulomas in the tattoo area. The diagnosis and management 

of tattoo ACD remain challenging because not all ink components are labeled, making allergen identification 

often difficult (Chalarca-Ca˜nas et al., 2024). The primary treatment for ACD is topical or systemic 
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corticosteroids, antihistamines, and topical antibiotics for secondary infections. Inappropriate management can 

lead to complications or require surgical excision. New research and case reports are essential to broaden 

clinical understanding, particularly regarding ACD due to carbon black, to improve future product safety 

regulations (Isabel et al., 2023). 

 

 

CASE 

A 30-year-old Southeast Asian man with no history of allergies and denying any underlying medical 

conditions presented to a dermatologist's clinic due to swelling in his left arm. He complained of watery spots, 

redness, and painful swelling that began one day before his dermatologist consultation. He had a permanent 

black tattoo on his left arm two days earlier. A tattoo ink investigation revealed carbon black as the primary 

ingredient. The ink used met the manufacturer's regulatory standards but had not yet been registered with the 

Indonesian Food and Drug Administration (BPOM). He previously had a permanent tattoo on his right hip 

about eight years ago, black with a hint of red, and a permanent tattoo on his entire back. Multiple miliary 

pustules with an erythematous base and edema were observed on his left arm and elbow, where the tattoo was 

located. He had tried treatment with povidone iodine drops and ointments containing vitamins A and D, but 

without any subjective improvement. The patient received therapy with methylprednisolone tablets, 8 mg orally 

twice, cetirizine tablets, 10 mg orally once, and a cream containing desoximethasone 0.25% and fusidic acid 

2%. The patient returned for a follow-up visit 4 days after treatment with improvement in the lesions. 

 

    

Figure 1. (a) Initial lesion on the left arm and elbow in the tattooed area, multiple miliary pustules with 

underlying erythema and edema are visible. (b) After 4 days of therapy, no pustules were found in the 

tattooed area, there was a thin scale, the erythema had reduced without any tenderness 
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DISCUSSION 

Reactions to permanent tattoos are quite common, but allergic contact dermatitis (ACD) is found in less 

than 1% of tattoo reactions. This can occur due to sensitization from previous exposure, even in individuals 

with no history of allergies. Sensitization can be triggered by contaminants in the ink, heavy metals from the 

needle, or changes in chemical composition during the manufacturing process. 6,7. Manifestations of ACD are 

generally accompanied by inflammatory cell infiltration, spongiosis, eosinophil effusion, and CD3+ 

lymphocytes, which form the typical histopathological picture of allergic contact dermatitis. Hypersensitivity 

reactions can appear approximately 24 to 72 hours post-procedure in patients with a history of previous 

sensitization, and up to 14 days in patients who have not been exposed. 9,12,14. Diagnosis is based on clinical 

features, exposure history, response to therapy, and, if necessary, biopsy of the lesion. Patch testing can be 

useful but often shows negative results because allergens can be formed through haptenization, and reactions 

can occur after several weeks, months, or years. General management in the majority of cases involves a 

combination of steroids and antihistamines, as in this case, but more severe cases or chronic lesions may require 

excision, debridement, or laser intervention. 

Recent studies have shown that carbon black and polycyclic aromatic hydrocarbon contaminants can 

trigger specific immune reactions even in regulated inks. Immunogenicity can be increased by the presence of 

nanoparticles, migration of pigmentation to lymph nodes, and subsequent trauma. In addition to internal 

factors, several studies also note the importance of the external environment, such as exposure to ultraviolet 

light after tattooing, and the presence of secondary infections that can exacerbate or trigger allergic contact 

dermatitis in the tattoo area. Exposure to ultraviolet light can modify the chemical structure of some pigments, 

thereby increasing the potential for haptenization and increasing the risk of both acute and chronic allergic 

reactions. Therefore, educating patients about avoiding excessive sun exposure and maintaining cleanliness of 

the tattoo area is highly recommended to minimize dermatological complications after tattooing, including 

ACD. Continuous surveillance of ink quality and safety, adherence to current regulations, and pre-treatment 

patient education are essential. Report any allergic reactions to provide scientifically valid data on 

complications. 

The finding of skin reactions in the tattoo area in this case is consistent with the literature stating that 

reactions to permanent tattoos are relatively common, but allergic contact dermatitis (ACD) due to tattoos is 

reported in less than 1% as found in studies (Pona et al., 2023). This low incidence rate may be explained by 

the sensitization process, which is not always easy to achieve, but is still possible even in individuals without 

a history of allergies. Sensitization can be triggered by various factors, such as contaminants in the ink, the 

presence of heavy metals in the tattoo needle, or changes in the chemical composition of the ink during the 

tattooing process (Sholeha et al., 2021). These factors can increase the potential for haptenization, as explained 

in the study Naharindah et al. (2025), which triggers an immune reaction and causes clinical symptoms of 

DKA. 

The clinical manifestations in this case, which showed erythema, pruritus, and local inflammation, also 

corresponded to the typical histopathological features of DKA, namely inflammatory cell infiltration, 

spongiosis, and eosinophil effusion. This picture also aligns with the findings of Oktarika et al. (2023) who 

reported a similar histopathological pattern in allergic tattoo reactions. In patients with a history of prior 

sensitization, hypersensitivity reactions can appear within 24–72 hours after the procedure, while in individuals 

exposed for the first time, reactions can appear up to 14 days. These data align with the time of onset of 

symptoms in these cases, thus clinically confirming the suspicion of ACD. 

The diagnosis of ACD in tattoos is generally made clinically through exposure history, lesion pattern, 

and response to therapy. Although patch testing can help identify specific allergens, some reports have shown 

negative results in tattoo-related cases. This is consistent with research Bălăceanu-Gurău et al.(2024) which 

emphasizes that patch testing has limitations because tattoo allergens can develop through a prolonged 

haptenization process, even appearing weeks to years after tattooing. This explains why patch testing is not 

always the primary determinant in diagnosing ACD in tattoos. 

The results of therapy in this case showed improvement after administering a combination of topical 

corticosteroids and antihistamines, in accordance with standard management of mild to moderate ACD. The 

literature states that severe cases or chronic tattoo lesions may require more aggressive measures such as 

excision, debridement, or laser treatment, but this was not necessary in this case because the inflammation was 
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still mild to moderate. In addition to internal factors within the patient's body, several recent studies have 

highlighted the role of tattoo ink components as a major trigger for allergic reactions. Carbon black and 

polycyclic aromatic hydrocarbon contaminants have been shown to induce specific immune responses even 

though the ink has passed safety regulations. This is supported by the findings Ramadhan & Ozim (2024) This 

suggests that tattoo ink pigments and contaminants have high immunogenic potential. Nanoparticles in the ink 

can also migrate to the lymph nodes, thereby amplifying the immune response to the tattoo pigment. This 

mechanism provides one biological explanation for why ACD reactions can occur even when tattooing 

procedures are performed to standard standards. 

External factors, such as ultraviolet (UV) light exposure and secondary infections, also play a significant 

role. UV light can modify the chemical structure of pigments, increasing their haptenization potential, while 

suboptimal hygiene can exacerbate inflammation or trigger new allergic reactions. These data are relevant to 

recommendations to avoid excessive sun exposure and keep the tattoo area clean in the first weeks after the 

procedure. The findings in this case reinforce the importance of tattoo ink quality control, adherence to the 

latest safety regulations, and thorough patient education before the procedure. Reporting any tattoo-related 

allergic reactions is also crucial to build a relevant scientific database and improve the safety of future tattoo 

procedures. 

 

 

CONCLUSION 

Allergic contact dermatitis due to permanent tattooing is a rare post-procedure skin reaction. Topical 

corticosteroids, systemic corticosteroids, and antihistamines have shown improvement in lesions in this case, 

but in some similar cases, more severe reactions may require debridement and excision. Allergens can be 

present in ink bases and additives, contaminants, and equipment. Understanding ink ingredients, product safety 

regulations, and patient education is crucial to avoid risks and complications. Case reporting and further 

research are needed to expand safety data and improve the management of allergic contact dermatitis, 

particularly related to tattooing. 
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