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Operative Treatment of Severe Allergic Reactions to Red 
Tattoo Dye: Presentation and Comparison of Possible Surgical 

Procedures in Seven Patients
Joerg Laske, Jan Maschke1, Andrea Bauer, Stefan Beissert, Roland Aschoff

Department of Dermatology, University Hospital – Dresden, Dresden, 1Dermatological Practice, Cologne, Germany

Abstract
Context: The treatment of allergic reactions to red tattoo dye is challenging in most cases, as local therapy often does not offer long-
term improvement and laser therapy is considered relatively contraindicated by many authors owing to the risk of generalized side 
effects. Therefore, surgical removal of these tattoos is favored; shave excision is the method of choice, particularly for the removal of 
the entire dye. Aims: The aim of this article was to retrospectively analyze the best post-operative outcome after surgical removal of 
allergic tattoo reactions using different excision techniques. Materials and Methods: We compared the different surgical procedures 
performed on seven patients with single and multiple allergic tattoo reactions treated between 2013 and 2018. Results: The best 
aesthetic results were achieved by superficial ablation of the inflammatory reaction, partially leaving tattoo remains in the skin. 
Conclusion: Based on our experience with this small number of patients, a superficial removal of the tattoo without complete removal 
of the dye is, in most cases, sufficient to achieve healing. The remaining dye residues seem to be better tolerated by the immune system 
afterwards. Furthermore, the tattoo is often preserved in large parts.

Keywords: Allergic, reaction, shaving, tattoo, treatment
Key Messages: A superficial removal of the allergic tattoo reaction without complete removal of the dye is, in most cases, sufficient 
to achieve healing.

Introduction
The proportion of people with tattoos among the western 
population of the world has been increasing for decades. 
Tattoos are particularly popular in the younger age groups. 
It is estimated that approximately one in five people in 
Germany has a tattoo.[1]

There are little data on the general frequency of tattoo-
associated complications. Kazandjieva and Tsankov[2] found 
tattoo-associated complications in five of the 234 screened 
patients. Serup[3] proposed a clinic-based diagnostic 
algorithm to classify these side effects on the basis of 
a large cohort of 405 patients with 493 tattoo-related 
complications. According to this study, allergic reactions 
are among the most frequent side effects, followed by 
infections. The reaction to red tattoo dye and its variations 
are, therefore, almost exclusively allergic reactions. 
Conservative treatment in these cases is usually frustrating, 
because success with intralesional triamcinolone has only 

been reported in isolated cases.[4] The reactions usually 
subside only after removal of the triggering pigment.

The gold standard for removing non-inflammatory tattoos is 
by laser. However, complications in the form of generalized 
eczematous reactions have been described in the laser 
treatment of allergic tattoo reactions to red dye[5]; hence, 
laser treatment of allergic tattoo reactions is now considered 
as relatively contraindicated by many authors.[6] Sepehri 
et al.[7] therefore suggested removal of the tattoo or tattoo 
reaction using a dermatome and were able to successfully 
treat 50 patients. Since then, this treatment method has been 
regarded as the treatment of choice for non-responders to 
conservative therapy in case of colored tattoo reactions.
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In the following retrospective study, we report our 
experience of operative treatment of allergic tattoo 
reactions to red dye in seven patients.

Subjects and Methods
Detailed information of the seven patients is provided in 
Table 1 in the Appendix.

Patients
In the period from 2013 to 2018, a total of seven patients 
(6 females and 1 male) with allergic tattoo reactions to red 
dye were treated in our clinic. The youngest patient was 
21 years old at the first presentation and the oldest was 
66 years old. The tattoo colors used came from the USA, 
Hungary, and Germany.

Medical history and clinical picture
The patients’ medical histories and findings were reviewed, 
and photo documentation was carried out. Classification 
of objective findings by clinical examination was done 
according to the already mentioned diagnostic algorithm 
by Serup et al.[8]

Pre-therapies
All patients underwent pre-therapy consisting of highly 
potent topical steroids and triamcinolone injections. One 
patient (P1) also received systemic steroid therapy which 
had to be discontinued because of the ineffectiveness 
and significant side effects (weight gain, steroid-induced 
acne). Patient 5 (P5) unsuccessfully underwent a trial laser 
treatment with CO2 laser in fractional mode.

Histology
A biopsy was taken from all patients prior to starting 
treatment.

Epicutaneous test
In six of the seven patients, allergological tests of the 
tattoo colors used were carried out before the treatment, 
and in some cases, other components of the DKG series 
(Deutsche Kontaktallergie Gruppe, German Contact 
Allergy Research Group) were also tested. In one patient, 
the used color could not be determined, because the tattoo 
was made abroad.

OP technique
In three of the seven patients, a classic surgical removal of 
the tattoos was carried out by means of complete excision 
of the fatty tissue and subsequent defect closure by means 
of transposition flap (P1), multiple advancement flaps 
(P3), full-thickness skin grafts (P1), or secondary healing 
(P4). In patient 2, the tattoo was completely removed by 
means of an electrodermatome; the healing occurred by 
secondary intention. For the patients treated in 2018 (P5, 
P6, and P7), only the mostly sharply demarcated, plaque-
like red raised areas were removed with a scalpel or Biopsy 

Blade® (Kai Europe GmbH, Solingen, Germany). An 
attempt was made to preserve the shape of the tattoo as 
well as the surrounding tattoo and parts of the red dye. 
Healing by secondary intention was observed.

Results

Figure 1: Patient 1 before therapy

Figure 2: Patient 1 at approximately 6 years after therapy

Figure 3: Patient 2 before therapy
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Figure 4: Patient 2 intraoperative

Figure 5: Patient 2 at approximately 6 years after therapy

Figure 6: Patient 3 before therapy

Figure 7: Patient 3 at approximately 5 months after therapy

Figure 8: Patient 4 before therapy

Figure 9: Patient 4 at approximately 6 weeks after therapy
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Time interval
The interval from the tattooing to the appearance of 
the first symptoms was quite different and ranged from 
0 (immediate symptoms after the tattoo was applied) to 
20 months.

Pre-existing tattoos
Two of the patients had pre-existing tattoos (P3 had 
red and black tattoos; P4 had a black tattoo). While the 
black tattoo of P4 did not react, P3 showed a co-reaction 
between the pre-existing red tattoo parts.

Epicutaneous tests
Two of the patients tested had a positive reaction to the 
dye used. Three nickel and one cobalt sensitizations were 
also found. The relevance of the demonstrated sensitization 
appears to be unclear; sensitization may have been acquired 
both in the private sphere and via the tattoo needles used.[9]

Clinical pattern
The size of the tattoos varied greatly and ranged from a 
few centimeters (in P7) to a large tattoo on the forearm (in 
P5) to multiple tattoos on both forearms and on the back 
(P3). The majority of the tattoos were found on the lower 
extremity. All tattoos had multiple colors, and the allergic 
reaction was limited to the area with the red dye.

Figure 10: Patient 5 before therapy (the tattooed number in the upper 
part of the image was deleted to protect the identity of the patient)

Figure 11: Patient 5 at approximately 5 months after therapy

Figure 12: Patient 6 before therapy
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The patients in our cohort could be easily assigned to one 
of the patterns using the classification proposed by Serup 
et al.[8] According to this definition, most patients showed 
a plaque-like structure, whereas P4 had an excessively 

hyperkeratotic clinical picture, which makes an allergic 
reaction likely.

Histology
Overall, a very heterogeneous histological picture with 
different inflammation patterns was observed. However, 
they all had in common a more or less pronounced 
lymphohistiocytic inflammatory reaction. In two 
patients, pseudoepitheliomatous epidermal hyperplasia 
was observed in addition to the inflammatory infiltrates. 
In three of seven patients, a lichenoid and additionally 
granulomatous picture was observed.

Post-operative outcome
Post-operative healing was fastest in patients with 
transposition or advancement flap plasty (P1 and P3). 
Patient 2, whose tattoo was removed by means of a 
dermatome, presented to us again 3.5  years after the 
procedure for a chronic inflammatory lesion within the 
shaved area. A  definite relation to the tattoo could not 
be proven; however, the dye in small amounts and in the 
histological staining was mostly not visible.

In P3, the star-shaped tattoos on the forearms were 
removed step-by-step by serial excisions at intervals of 4–6 
weeks. Interestingly, the remaining inflammatory changes 
decreased by themselves after the third series excision. 
Furthermore, the older tattoos that reacted together with 
the newly made tattoos were without symptoms; hence, 
further series excisions could be avoided.

The tattoo on the lower leg of P4 was removed by 
complete excision, because based on the histological 
image of a pseudoepitheliomatous epidermal hyperplasia, 

Figure 13: Patient 6 at approximately 5 months after therapy

Figure 14: Patient 7 before therapy

Figure 15: Patient 7 at approximately 8 months after therapy
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a well-differentiated squamous cell carcinoma could not 
be excluded. The patient wished for secondary healing of 
the defect extending into the subcutis. A healing process 
over several weeks can be assumed. Unfortunately, the 
patient did not present herself  for further check-ups.

In P5, P6, and P7 only the raised parts of the tattoo were 
removed with a scalpel or biopsy blade while leaving some 
of the red dye intact. Healing was usually achieved within 
14 days.

Aesthetic results
In P1, the transposition flap and full-thickness skin 
transplant had healed well, leaving visible scars and a color 
deviation in the area of the transplants. In P2, the result 
was a square depigmented area. Patient 3 had multiple 
line and star-shaped scars on both forearms at the end of 
the treatment with serial excisions. Unfortunately, P4 did 
not attend subsequent follow-ups and hence could not be 
assessed further. The best cosmetic result was achieved in 
P5, P6, and P7, where the tattoo could be preserved at 
least in parts. Patient 7 presented again about 6 months 
after the tattoo removal because of a remaining nodule 
in the border area of the tattoo. This was removed with a 
scalpel blade, and the tattoo healed completely.

Discussion
The spectrum of the colors used for creating red tattoos 
has changed in the last few decades. Earlier, inorganic salts 
were used as dyes; however, azo dyes are almost exclusively 
used now, which are also used in the automobile industry. 
The azo dyes Pigment Red (P.R.) 22, 170, and 210 have 
specifically been identified as being responsible for chronic 
allergic tattoo reactions.[10] However, the confirmation of 
an allergy is often frustrating, as the allergen is in most 
cases only formed in the skin after the tattooing process. 
It is suspected that the triggering allergen could be a 
photodegradation product of the color pigments that have 
formed in the skin over time by UV or laser irradiation.[11] 
Accordingly, the epicutaneous tests with the dyes used 
are usually negative.[11] Contrary to this theory, a positive 
reaction could be detected in 2/5 of the patients tested 
for the dyes used in our group of patients, which means 
that the allergen must have already been present in the dye 
mixture in these cases. Despite the fact that the triggering 
allergen or hapten was already contained in the tattoo 
color, the allergic reaction did not develop faster in these 
patients than in those that tested negative.

In case of negative allergological tests, the medical history, 
clinical findings, and histology are important for the 
correct diagnosis of an allergic reaction. All of our cases 
could be assigned to an allergic reaction to red tattoo dye 
based on the medical history and clinical pattern described 
by Serup.[3]

Patients with an allergic reaction to red tattoo dye often 
show no response to local therapy,[12] so removal of the 

allergen is the only therapeutic option. Normally, tattoos 
without inflammatory changes can be removed by pico- 
or nanosecond Q-switched Nd:YAG, ruby, or even 
alexandrite lasers. According to reports on partly systemic 
reactions in the course of laser treatment for allergic 
tattoo reactions to red dye,[13] many authors consider it to 
be relatively contraindicated.[6] Moreover, the possibility 
of fractional tattoo ablation by means of CO2 laser,[13] 
which was initially described as a new paradigm, is now 
associated with a generalized allergic reaction.[5]

Therefore, surgical excision is the gold standard in the 
treatment of allergic tattoo reactions. During shave 
excision, as described by Sepehri et  al.,[7] the allergen is 
completely removed by removing the corium in slices, 
thereby removing the trigger of the allergic reaction. 
However, this procedure leaves an area of hypo- or 
hyperpigmented skin. Depending on the depth of the 
pigment and the thickness of the corium, a sunken or 
hypertrophic scar may also result, along with varying 
healing times. Therefore, patients are left with a scar instead 
of the tattoo originally intended as body decoration and 
associated with considerable costs.

The clinical course of P5, P6, and P7 suggests that 
complete removal of the pigment may not be necessary. 
Patient 5 is particularly interesting in this context. In her 
case, the inflammatory reaction decreased after removal 
of parts of the tattoos, both in the newly created tattoos 
and in the older tattoos that also triggered an allergic 
reaction.

In the three patients treated with superficial shaving, the 
tattoos could also be partially preserved, even if  the color 
was no longer as intense. Interestingly, Mlakar[14] also 
reported a single case of superficial tattoo removal by 
shaving, which confirms our observation.

We therefore postulate that a reduction of the allergen by 
superficially removing the raised plaque may be sufficient 
for healing of the allergic reaction. The mechanism 
remains unclear; it is possible that the amount of the 
allergen is important, but it is also conceivable that the 
removal of the epidermis and superficial corial parts of 
the corium may improve dye drainage.

The main limitation of the study is the small number of 
cases to generalize our results. More number of patients 
should be treated this way to validate our results.
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