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The aim of the work is to analyze clinical cases of tattoo-associated skin reactions as an example of the algorithm 
of differential diagnosis of dermatoses of this group.

Materials and methods. The personal observation of two clinical cases related to tattooing for aesthetic 
reasons and the appearance of a pathological reaction on the skin after the introduction of dyes is described. 
In addition to the visual assessment of the clinical picture, the final confirmation of the diagnosis was based on 
pathohistological examination.

Results. Variability of clinical manifestations associated with tattooing is presented. The first clinical case is 
represented by the symmetrical appearance of a rash in the form of small papules up to 0.3–0.4 cm in diameter with 
clear borders, pink in color, and rounded in shape in the area of the eyebrows after their tattooing. Morphologically, 
the effect of black pigment on the skin in this case is represented by non-specific granulomatous inflammation. 
The second clinical case is characterized by the appearance of a plaque with hyperkeratosis phenomena 
and subjective complaints of slight itching at the site of red tattoo dye injection. Pathohistological examination 
indicated dermatitis of the mixed group (lichenoid interface and granulomatous), which is most correspond to 
an allergic reaction to tattoo pigment.

Conclusions. The increase in the number of patients with tattoos requires a wider consideration of the 
complications that can be provoked by the artificial injection of dyes into the skin. Despite the advantage 
of allergic complications after tattooing, the risk of systemic diseases should raise the level of vigilance of 
practicing physicians regarding the timely diagnosis of sarcoidosis or aggressive neoplasia. The pathohistological 
examination is the “gold standard” for the final verification of complications after the artificial injection of pigment 
into the skin.
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Клінічні випадки тату-асоційованих дерматозів
Г. І. Макуріна, Л. О. Чернеда, О. С. Доля

Мета роботи – аналіз клінічних випадків тату-асоційованих реакцій шкіри як приклад алгоритму дифе-
ренційної діагностики дерматозів цієї групи.

Матеріали та методи. Описано власні спостереження за двома клінічними випадками, що пов’язані з 
татуюванням з естетичних міркувань і виникненням патологічної реакції на шкірі після введення барвників. 
Здійснили візуальне оцінювання клінічної картини, але остаточне підтвердження діагнозу ґрунтувалося 
на патогістологічному дослідженні.

Результати. Наведено варіабельність клінічних проявів, що асоційовані з татуюванням. Перший клінічний 
кейс представлений симетричною появою висипу – дрібних (до 0,3–0,4 см у діаметрі) папул з чіткими 
межами, рожевого кольору, округлої форми в ділянці брів після татуажу. Морфологічно вплив чорного 
пігменту на шкіру в цьому випадку визначили як неспецифічне гранулематозне запалення. 

Для другого клінічного випадку характерні виникнення бляшки з явищами гіперкератозу та суб’єктивні 
скарги на незначний свербіж у місці введення барвника (тату червоного кольору). За результатами пато-
гістологічного дослідження визначили дерматит змішаної групи (ліхеноїд-інтерфейс і гранулематозний), 
що найбільше відповідає алергічній реакції на тату-пігмент.

Висновки. Збільшення кількості пацієнтів із татуюваннями потребують ширшого вивчення ускладнень, 
що можуть бути спричинені артифіціальним введенням барвників у шкіру. 

Незважаючи на переважання кількості випадків алергічних ускладнень після татуажу, ризик системних 
захворювань має підвищувати рівень настороженості практичних лікарів щодо вчасної діагностики сар-
коїдозу або агресивних неоплазій. Патогістологічне дослідження є «золотим стандартом» остаточної 
верифікації ускладнень після штучного введення пігменту в шкіру. 
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Among young and middle-aged people, skin tattooing does 
not lose its relevance both to correct aesthetic defects and to 
satisfy the need for self-identification. The nature of the artistic 
images and color scheme that can be found as a result of the 
procedure is quite individual and depend on the patient’s personal 
preferences. Statistics on the number of people with tattoos vary 
widely. Thus, 36 % of US residents between 18 and 29 years old 
have at least one image on their body, in Great Britain this figure 
is 35 % for the age cohort older than 30 years [1]. There are no 
official statistical data in Ukraine, so it is difficult to objectively 
assess the situation.

But some conditions go beyond the scope of aesthetics, being 
beyond the competence of the medical field. First of all, this is due 
to an increase in the number of reports of altered skin reactivity to 
the injection of dyes into the skin. It is worth noting that the clinical 
picture of tattoo-associated dermatoses is not always specific, 
because it depends on many factors: the quality of the chemical 
composition of inks, the conditions of the procedure, genetic 
predisposition, and individual characteristics of the patient’s body. 
The prevalence of adverse reactions to ink injection can range 
from 0.02 % to 1.10 %, depending on the sample and the tasks 
set in the studies [2]. The phenomena of hypersensitivity to red 
pigment-containing components, derivatives of mercury, and 
other metals, causing allergic reactions with a combination of 
dermal, mainly histiocytic infiltrates are most often described in 
literary sources [3,4]. Reactions to black dyes due to the following 
components are no less rare: polycyclic hydrocarbons, iron oxide, 
or phenols [5]. At the same time, to obtain a more contrasting 
color, hair dye with a rather powerful allergen – paraphenylene-
diamine is added to the black henna pigment [6]. But this is only 
the tip of the iceberg because dyes of other color gamuts can 
also be clinically represented by the appearance of abnormal 
efflorescences on the skin [7,8,9].

Aim
This work aims to analyze clinical cases of tattoo-associated 

skin reactions as an example of the algorithm for differential 
diagnosis of dermatoses in this group.

Materials and methods
Personal observations of two clinical cases related retrospec-

tively to tattooing for aesthetic reasons and the appearance of 
a pathological reaction on the skin after the introduction of dyes 
are described. 

Examination and diagnostic search took place at the depart-
ments of dermatovenerology and cosmetology with a course in 
dermatovenerology and aesthetic medicine and general surgery 
and postgraduate surgical education of the Zaporizhzhia State 
Medical and Pharmaceutical University. 

In addition to the visual assessment of the clinical picture, 
the final confirmation of the diagnosis was based on a pathohis-
tological examination, which was carried out in the CSD medical 
laboratory.

Results
Clinical case 1. Patient A. was born in 1980 and turned to 

a dermatovenerologist with complaints about the presence of a 
symmetrical rash on the skin within both eyebrows. According to 
the patient, this reaction occurred 2–3 months after the last tattoo. 
She noted that she had been doing this procedure for several years, 
but she had not observed a similar reaction before. Subjectively, 
apart from aesthetic discomfort, there were no complaints. The 
clinical picture is represented by small papules up to 0.3–0.4 cm in 
diameter with clear borders, pink color, and rounded shape (Fig. 1).

At the same time, the localization of efflorescences did not 
go beyond staining with a black dye, which led to the idea of a 
direct reaction to the pigment.

To establish the final diagnosis and further diagnostic and 
therapeutic treatment, a punch biopsy of the most elevated and 
infiltrated element was performed. The histological picture is 
presented in Fig. 2.

The pathohistological conclusion from all this can be done 
next: densely located non-caseating granulomas consisting of 
epithelioid histiocytes and multinucleated cells of the Pirogov–
Langhans type are observed in the superficial layers of the dermis. 
Lymphocytic infiltrate with perifocal fibrosis and accumulation of 
black pigment is observed around the granulomas. Thus, the 
morphological picture corresponds to a fragment of skin with 
nonspecific granulomatous inflammation, probably as a mani-
festation of a reaction to a tattoo.

Clinical case 2. Patient M., was born in 2002 and turned to a 
surgeon because of resistent neoplasms on the skin of the outer 
surface of the right forearm, which appeared 3 months after the 
tattooing. The clinical situation is similar to the first case: a clear 
localization of the rash within the part of the tattoo image, but it 
is already red in color. Subjectively, the patient reported inter-
mittent itching within the rash, but in general, the most alarming 
symptom for her was an increase in the size of this focus against 
the background of cancerophobic thoughts. Clinically, the rash is 
represented by a papule that rises above the level of the skin, on 
the surface of which there are hyperkeratosis phenomena, which 
are located along the “arrow” in the image of the tattoo (Fig. 3). 

Such “deformation” of the tattoo hurt the psycho-emotional 
state of the patient. For treatment, she took antihistamines by 
herself in short courses with partially positive dynamics. The 
lack of the desired effect and the appearance of new elements 
of the rash prompted the woman to turn to specialists. Taking into 
account the concern about the disease with lymphoproliferative 
potential, and the possible occurrence of sarcoid-like reactions, 
and to establish the final diagnosis, a dermatoscopic examination 
(Fig. 4) was performed and a morphological study of the patho-
logical foci was recommended. 

Taking into account their size and the possible subsequent 
aesthetically unsatisfactory result from punch-removal with a 
small diameter, the consent, and desire of the patient regarding 
the removal method, complete excisional biopsy of the part of the 
tattoo with a red dye was recommended (Fig. 5). 

Microscopic description of the removed skin area: Epidermis 
with orthohyperkeratosis, focal papillomatosis, expressed irregu-
lar acanthosis, moderate diffuse spongiosis, varying from mild to 
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Fig. 1.	Elements	of	a	rash	within	the	eyebrows	after	tattooing.

Fig. 2.	Morphological	picture	of	the	lesion	affected	by	the	tattoo	of	the	clinical	case	1.

Fig. 3.	Clinical	picture	of	the	new	lesion	within	the	tattoo.

Fig. 4.	Dermatoscopy	of	lesions	in	clinical	case	2.

Fig. 5.	The	result	of	the	excisional	biopsy	of	a	part	of	the	tattoo	with	red	pigment.

Fig. 6.	Morphological	picture	of	the	lesion	affected	by	the	tattoo	of	clinical	case	2.
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moderate. At the border of the dermo-epidermal junction, signs 
of interface dermatitis are determined (vacuolar degeneration of 
basal keratinocytes, satellite necrosis, numerous “cytoid” bodies 
reach the granular layer, formation of a subepidermal cleft). A 
dense lichenoid lymphohistiocytic infiltrate with an admixture of 
melanophages, extravasated erythrocytes, and black and red 
pigment is determined at the border of the dermo-epidermal 
junction. The formation of individual non-caseating epithelioid 
cell granulomas is also determined (Fig. 6). 

According to the results of an immunohistochemical study, 
the T-lymphocytes of the infiltrate cells are positive for CD2, CD3, 
CD5, CD7, some of the T-lymphocyte cells of the dermal infiltrate 
are positive for CD4, CD8 (the CD4:CD8 ratio was 2:1). Single 
cells of the dermal infiltrate are positive for CD56, CD30, B-lym-
phocytes of the dermal infiltrate are positive for CD20, histiocytes 
of the dermal infiltrate are positive for CD68, Langerhans cells 
are positive for CD1a. Up to 5 % of cells of the dermal infiltrate 
are positive for the proliferation marker Ki-67. 

Thus, such a morphological picture makes it possible to at-
tribute dermatitis to the group of mixed (lichenoid interface and 
granulomatous dermatitis) and, taking into account the clinical 
manifestations, as well as the results of an immunohistoche- 
mical study, it most closely corresponds to an allergic reaction 
to tattoo pigment.

Discussion
The variability of clinical manifestations after tattoos, which 

can be classified as complications of the procedure, can be 
quite wide. The main skin changes are usually divided into three 
groups: inflammatory, infectious, and neoplastic processes [10]. 
In addition, single cases of an unusual phenomenon asso ciated 
with tattooing, which is characterized by the formation of a 
halo of intact skin around places with injected dye, have been 
described [11].

Furthermore, distinguishes local / systemic allergic and papu-
lo-nodular reactions, neurosensitive conditions, scars and keloids, 
damage to lymph nodes, the result of mechanical errors of the 
tattoo artist, as well as psychosocial deviations. Thus, local aller-
gic reactions can manifest in the form of plaque-like (eczematous 
and lichenoid subtypes), hyperkeratotic, and ulcerative-necrotic 
patterns [12,13]. At the same time, the elements of the rash are 
represented by monomorphic efflorescences. Most often, a reaction 
of this type is indicated by red tattoos. Our clinical case also corre-
sponds to numerous international data in which complications of an 
allergic nature are correlated with the introduction of azo pigment. 

Whereas sarcoid-like changes on the skin do not meet the 
criteria for dermatosis with an allergic background, but have the 
potential to mimic specific granulomatous inflammation, which 
in some places can occur in more than a quarter of tattooed 
individuals with a papulo-nodular patterns. Such agglomerates, 
usually of black pigment, are triggers, taking part in the “rush” 
phenomenon with the spread of similar changes in the places of 
various tattoos [14]. Usually, papulo-nodular complications do not 
manifest themselves quickly, but the suspicion of true sarcoidosis 
should prompt the doctor to respond to such a clinical situation as 
soon as possible with a general screening of organs and systems.

Given the color of the dye, and the late onset of the skin rash, 
the patient described by us from the first clinical case was also 
suspicious of sarcoidosis. It is worth noting that the absence of 
complaints about general well-being and changes in the organs 
of the chest after the radiographic examination additionally 
excluded a systemic, disseminated process. But, of course, 
the final verification was provided by the local pathohistological 
study and confirmed the main view of the first clinical case as a 
complication of artificial dye injection.

Bacterial and viral complications are usually associated with a 
violation of the procedure technique, general hygiene standards, 
and the use of poor-quality materials. Bacterial lesions from this 
category are represented not only by local skin changes in the 
form of abscesses and cellulitis but also by systemic lesions: 
endocarditis and septic shock [15]. And infection with viral agents 
– human papillomavirus, herpes, and molluscum contagiosum 
additionally confirm the thesis regarding the use of non-sterile 
tools and dyes, without excluding the theory of changes in the 
local immune response to exogenous influence [16].

A group of tattoo-associated dermatoses associated with 
the risk of neoplasias remains separate. But the question of the 
correlation between the introduction of dye and cases of skin cancer 
remains highly debatable. One of the most significant triggers is 
the use of pigments with high carcinogenic potential, containing 
both metals and dibutyl phthalate, hexachloro-1,3-butadiene, and 
methenamine, exhibiting geno- and cytotoxic activity [17]. Titanium 
dioxide admixtures on a reconstructed skin model also reduced 
cell viability with increased levels of interleukin-8 in fibroblasts 
[18]. Despite the description in the literature of clinical cases of 
melanoma, keratoacanthoma, squamous cell, and basal cell skin 
cancer, no direct strong connection between impurities in dyes 
and the appearance of neoplasias has been proven [19,20]. After 
all, the impact of the deposition of a dangerous pigment must be 
evaluated in a complex spectrum with an emphasis on exogenous 
factors, primarily ultraviolet radiation, which also induces phototoxic 
effects [21]. 

At the same time, the study of M. Sepehri et al. does not 
demonstrate the association of oncopathology, insolation, and 
tattooing [22]. Thus, the presence of a large number of triggers 
for the development of neoplastic processes usually leaves this 
problem in the field of “terra incognita”. But, despite this, timely 
detection of skin cancer at the tattoo site remains a significant 
dilemma of modern dermato-oncology. In this way, the presence 
of pigment around or in pigment neoplasms can both imitate a 
malignant transformation and generally “erase” the clinical and 
dermatoscopic picture. 

Therefore, the variability of visual manifestations on skin with 
a tattoo and their mimicry with other dermatoses should alert 
doctors of practical medicine to more active monitoring of this 
cohort of patients.

Conclusions
1. Taking into account the variety of clinical manifestations of 

tattoo-associated dermatoses, a practicing doctor must take into 
account both the technical features of the procedure, the color of 
the dye, as well as the risks of developing possible complications, 
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and know the algorithm for further diagnostic and therapeutic 
management of such patients.

2. Despite the advantage of allergic complications after tattoo-
ing, the risk of developing systemic diseases is important, which 
increases the level of caution regarding the timely diagnosis of 
sarcoidosis or aggressive neoplasm. Clinical and morphological 
correlation of tattoo-associated dermatoses remains the “gold 
standard” for verification of the nosologies of this group.
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