
ABSTRACT

The number of people who decide to get a tattoo or permanent 
makeup is increasing every year. The constantly growing 
popularity of skin pigmentation treatments results in 
more postoperative complications and side effects of these 
treatments.

The study aimed to present and analyze,  based on the 
available literature, the most common complications after 
skin pigmentation procedures and to indicate their causes.

Appropriate training of people performing skin 
pigmentation and education of clients increases the safety of 
the procedure.
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STRESZCZENIE

Z roku na rok wzrasta liczba osób decydujących się na tatuaż 
lub makijaż permanentny. Stale rosnąca popularność zabie-
gów pigmentacji skóry przynosi większą ilością powikłań po-
zabiegowych i niepożądanych skutków tych zabiegów.

Celem pracy było przedstawienie, analiza oraz wskazanie 
przyczyn najczęstszych powikłań po zabiegach pigmentacji 
skóry na podstawie dostępnej literatury. 

Dbałość o wysoki poziom wiedzy osób wykonujących ma-
kijaż permanentny w połączeniu z edukacją klientów, zwięk-
sza bezpieczeństwo tego typu zabiegów.

Słowa kluczowe: skóra, tatuaż, pigmentacja, makijaż perma-
nentny, powikłania, skutki niepożądane
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Skin pigmentation -  
complications and side effects 

Zabiegi pigmentacji skóry - powikłania oraz skutki niepożądane

INTRODUCTION
In recent years, there has been an increase in the popularity 
of skin pigmentation treatments which include both tattoo 
and permanent makeup. A tattoo is considered a form of body 
modification and the procedure consists of an introduction of 
ink into the dermis layer. There are many types of tattoos and 
considering their functions like artistic, decorative, medical, 
protective, and post-traumatic tattoos. One of the forms of 
tattooing is permanent makeup (aesthetic pigmentation), which, 
according to the literature, is classified as a cosmetic tattoo.

Essentially, permanent makeup is a  form of tattooing as 
the procedure involves injecting pigments directly into the 
dermis. However, the goals of permanent makeup, social 
understanding, and history are vastly different from classical 
tattooing, which typically consider the whole body [1].

Aesthetic pigmentation is derived directly from tattoo 
techniques, but it aims to emphasize beauty by adding color 
and correcting the shape of eyebrows, eyelids, and lips. 
Permanent makeup is generally believed to be a less durable 
method than artistic tattooing, but notably, the stability of 
pigmentation largely depends on the ink (pigment) used and 
the operator’s technique. In addition, facial pigmentation more 
prone to lighting and vertical migration due to exogenous 
factors such as ultraviolet radiation.

The growing popularity, and wide use of skin pigmentation 
techniques and the high frequency of these procedures are 
the cause of the increase in side effects and complications 
after pigmentation treatments.
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SKIN PIGMENTATION
Tattoo treatments, permanent aesthetic makeup, and medical 
pigmentation disturb the continuity of the skin. The procedure 
damages the epidermis, and basement membrane and leads 
to the deposition of ink in the dermis, and requires a recovery 
period. The healing process lasts about 28 days, which is as 
long as the process of keratinization of the epidermis. In 
the initial phase, a scab of dried lymph and pigment forms 
in the pigmentation area. After about a  week, there is 
a transepidermal loss of pigment and exfoliation of the scab. 
The next stage is the scarring of the pigmentation site. After 
a month, the aggregation of pigment particles in the dermis, 
fibroblasts, and macrophages is visible [2-5].

COMPLICATIONS
In the case of skin pigmentation treatments, complications 
manifest themselves in an improper healing process or an 
incorrect individual reaction of the body after convalescence. 
It is often required to implement treatment or eliminate the 
resulting complications through medical or cosmetology 
procedures. The occurrence of complications, despite the lack 
of contraindications, may be the result of incorrect treatment 
procedures or the lack of an interview before the pigmentation 
procedure. Complications can also depend on the pigmented 
person, usually, it concerns incorrect home care. The causes of 
complications may also be of unknown etiology and unrelated 
to the aforementioned factors.

Complications, due to their course, are divided into acute 
and chronic. Another division includes differentiation into 
infectious or non-infectious complications [2, 3, 6, 7].

Infectious complications
• Bacterial infections – infections with Staphylococcus aureus, 

streptococci, impetigo, and inflammation of the subcutane-
ous tissue [2, 3].

• Viral infections - herpes virus, viral warts, molluscum 
 contagiosum, hepatitis B  virus (HBV), hepatitis C  virus 
(HCV), human immunodeficiency virus (HIV) [2, 3, 8].

• Fungal infections – skin fungal superinfections [2, 3].
• Parasitic infections (rare) - demodex, leishmaniasis.

Bacterial infections
Bacterial infections usually appear between 4 and 22 days after 
the procedure. The clinical picture presents itself in the form of 
exudate, yellow crust, and in more extreme cases, inflammation 
of the subcutaneous tissue and abscesses [9]. People with 
reduced or weakened immunity are more likely to develop 
infectious complications. In the case of immunosuppressive 
therapy, bacterial infections can cause acute complications, 
such as septic shock. Usually, the lack of proper treatment 
hygiene or care negligence is the cause of contagions. Bacterial 
and fungal infections are treated with topical or oral antibiotics.

Failure to obey asepsis during the skin pigmentation 
procedure poses a risk of systemic diseases such as hepatitis 
C or B and even HIV infection, but these cases are marginal.

Fungal infections are the result of contact with another 
person with mycosis or due to the lack of proper post-
treatment care [2, 10-12].

Allergic reactions
Skin pigmentation treatments consist in introducing 
a coloring mixture intradermally. The treatment environment 
and inks, periprocedural preparations, latex gloves, or needles 
may cause hypersensitivity reactions.

The occurrence of allergies after skin pigmentation 
procedures is statistically low, however, the number of 
procedures performed increases the risk of allergies [5]. That 
is why the number of people reporting allergies after skin 
pigmentation is rising. Allergic reactions occur in approximately 
150 people per 100,000 tattooing procedures [13].

The statistics had a  direct impact on the update of the 
European Commission Regulation 2020/2081 on tattoos and 
permanent make-up mixtures. They regulate, among other 
things, the issue of prohibited ingredients that may cause 
allergic reactions [3].

In order to avoid allergic hypersensitivity, a  thorough 
interview before the procedure is necessary. In the event of an 
allergy problem, pharmacological treatment (antihistamines) 
should be introduced. In acute cases, steroid drugs are used to 
calm the symptoms [3, 8, 14].

Eczematous reactions (contact eczema)
Reactions in the form of contact eczema are the result of 
contact with the allergen that was used for the treatment 
procedure. They occur after contact with allergens such as 
latex gloves, needles (especially in people allergic to nickel), 
perioperative chemical preparations for washing the skin 
during the procedure, skin disinfectants, or soothing or caring 
cosmetics used after skin pigmentation.

The picture of contact allergy occurs in the form of 
erythema, edema, blisters with water content, and 
lichenification of the skin. This irritation may be mild, 
covering only the site of contact with the allergen, or spread 
and have an acute course [9].

There is also non-allergic contact eczema resulting from 
mechanical or chemical irritation. It is manifested by burning, 
itching, redness, swelling, and small bubbles. Most often, 
irritant dermatitis affects people with atopy and people 
with dry and sensitive skin. In both cases, the symptoms are 
noticeable in the first 48 hours after the procedure [15].

Hypersensitivity to ink
The symptoms of hypersensitivity include itching, pain, 
burning, swelling, flaking, eczema, vesicles, and eczema 
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occurring in the place of skin pigmentation. They can appear 
in varying degrees of severity, from mild discomfort to severe. 
Persistent, acute symptoms that do not subside over time 
require oral or intravenous treatment with antihistamines 
or steroids, and in radical cases, surgical removal of pigment 
from the skin [3, 7].

Red and green pigments are the most allergenic [5]. 
Statistically, there is a small number of cases of hypersensitivity 
in relation to the number of skin pigmentations performed. 
However, based on reported cases of allergies, the Council of 
Europe included 44 individual colorants in the list of products 
prohibited for use by ink manufacturers. They are characterized 
as prohibited substances or have a certain concentration limit 
that may be present in a mixture for a tattoo or permanent 
makeup. They are described in the EU Commission Regulation 
2020/2081 and entered into force at the beginning of 2022 
[16]. Among the substances causing hypersensitivity or 
allergies, there may also be ingredients other than pigments, 
which are included in the regulation. Skin pigmentation ink 
may be chemically contaminated, e.g., with heavy metals, 
during the production process. Substances contained in inks, 
such as preservatives and fragrances, may cause allergies 
and hypersensitivity [3, 5, 17]. Skin pigmentation is not 
recommended for people prone to skin allergies, in particular 
people with allergies to nickel, chromium, or cobalt. In these 
cases, inks containing the above ingredients may cause contact 
allergy both shortly after the procedure and later [18].

Hypersensitivity reactions are noted in many cases after 
contact of pigmented skin with solar radiation. In such cases, 
swelling, discomfort, skin tenderness, burning, and a  rash 
involving the pigmentation area were observed [5, 8].

Performing patch tests to verify pigment allergy is not 
reliable enough. These tests do not always indicate a possible 
hypersensitivity reaction. In some cases, an allergic reaction to 
the pigment occurs even several years after skin pigmentation. 
An allergic reaction can also be caused by other factors, such 
as pigment transformation caused by UV radiation or laser 
light. The condition of the skin and the health condition of 
a pigmented person are also very important in the case of the 
risk of allergies [5, 18, 19].

Anaphylactic reaction
It is a strong, sudden, and rapidly progressing allergic reaction 
caused by direct contact with an allergen. There are very 
few cases of anaphylactic shock after tattooing procedures. 
Hypersensitivity problems usually take the form of swelling, 
rashes, and redness. In the event of shock symptoms, medical 
intervention is necessary [20].

Granular inflammations (sarcoidosis)
It is an inflammatory disease characterized by the occurrence 
of noncaseating granulomas on various organs, most often 

the lungs, lymph nodes, eyes, heart, and skin. The granular 
reaction in the tattoo may precede the onset of systemic 
sarcoidosis, or occur in the form of cutaneous sarcoidosis 
(e.g. in a scar). It is manifested by the presence of papules and 
nodules in the place of the tattoo. It usually develops after 
a long time after the pigmentation procedure, and most often 
it concerns black pigmentation [5].

Sowing chronic dermatoses

• Psoriasis
It is a chronic skin disease affecting about 2% of the population. 
The origin of psoriasis is genetic, environmental (stimulants, 
drugs), and immunological. Psoriasis is a recurrent disease 
with varying degrees of severity. Factors affecting the course 
of the disease include stress, infections, hormones, and 
mechanical injuries. Psoriatic lesions manifest themselves in 
the form of skin eruptions with the image of reddened papules 
covered with scales, in the form of more or less extensive 
patches clearly separated from healthy skin [9].

Permanent skin pigmentation treatments are not an 
absolute contraindication for psoriasis patients. However, they 
may be a factor favouring the increase in psoriasis activity. 
Skin pigmentation is not recommended in the area of active 
skin lesions. In most cases, exacerbation of the disease was not 
observed. In people with a generalized or joint variant, where 
immunosuppressive therapy is included, skin pigmentation 
treatments are not performed [14].

• Lichen planus
Lichen planus is a chronic disease of the skin and mucous 
membranes. Despite many studies devoted to this disease, 
its etiopathogenesis remains unexplained. The involvement 
of viruses, toxic and genetic factors, stressful situations, and 
immunological disorders is considered in the formation of 
lesions. Lichen planus is not a contraindication to tattooing, 
but it should not be performed in the vicinity of places 
with lesions, which may result in the dissemination and 
exacerbation of disease outbreaks. During oral treatment, 
pigmentation treatments are not performed, as this may 
contribute to healing problems [14].

• Vitiligo
It is characterized by the complete disappearance of 
melanocytes and is considered a  disease of unknown 
genesis. It is manifested by a clear discoloration of the skin 
with dark spots on the periphery. These are light spots that 
are initially smaller in size and tend to expand their surface 
[9]. In the case of vitiligo, skin pigmentation treatments are 
performed to reduce the visibility of changes. It is possible 
to cover discolorations with camouflage pigments, however, 
there is a  risk of Koebnerization of lesions in such cases. 

Aesthetic Cosmetology and Medicine
1 / 2023 / vol. 12 31



Moreover, derma-pigmentation treatments through an 
irritating mechanism may cause an increase in the existing 
or appearance of new vitiligo spots [3, 14].

The Koebner mechanism is a  reaction of the skin to its 
irritation, which after a few or several days results in psoriatic 
lesions, lichen planus, or vitiligo. Koebner’s phenomenon can 
be provoked by skin pigmentation [5].

• Scars, fibrosis
The treatment of skin pigmentation consists of its damage as 
a result of puncturing or incisions (microblading). The effect 
of the skin pigmentation procedure is a  pigment-stained 
wound in which the correct healing process should occur. If, 
after pigmentation, the healing process is normal, there is 
no infection or other complications, the skin heals without 
a  visible scar. In cases when the pigmentation procedure 
was performed in an aggressive manner - punctures or 
incisions were made too deep, complications in the form of 
hypertrophic scars are noted. Aggressive pigmentation can 
also result in uneven pigmentation in the skin.

Atrophic scars may be the result of postoperative infection, 
e.g. after herpes or bacterial infection [9, 21]. Fibrosis occurs 
most often in the case of encapsulation of larger pigment 
clusters. Scars can also arise as a result of the repetition of 
the pigmentation procedure in the same place.

The tendency to keloids is treated as a  relative 
contraindication to skin pigmentation. The risk of developing 
keloids on the face is estimated as low, while in the case of 
people predisposed to keloids, body tattooing increases the 
possibility of these changes [14].

Pigment migration
This is the unintended effect of a stain (ink spillage) in the 
pigmented area. This effect is related to the spreading of 
pigment microparticles to the wrong place, and most often 
it concerns the black color, like carbon black, which particle 
size is the smallest (the average size is 41 nm, and the smallest 
value is 5 nm) [3, 5].

The most vulnerable to migration are areas where the skin 
is thin and has shallow blood vessels. In permanent makeup, 
migrations occur most often around the eyelids. In addition 
to particle size, another reason for pigment spreading is also 
due to technical errors caused by the operator. Aggressive 
work, weak or too intense skin tightening, and strong rubbing 
are factors that increase the risk of pigment migration in 
the skin. In the case of pigmentation of areas particularly 
exposed to migration, e.g., eyelids, prior to the procedure, 
factors conducive to vasodilation should be excluded, such 
as the use of blood thinners, alcohol consumption in the 
last 24 hours, the use of steroid-based eyelash conditioners. 
In the case of pigment migration under the skin, the most 
effective way to get rid of the defect is the q-switched laser 

removal procedure. When removing migration around the 
eyes, it is necessary to use titanium overlays to protect the 
eyeball from the laser beam. Pigment displacement in the 
skin can also occur after a long time, even several years after 
pigmentation, which is caused by physiological processes 
like skin aging [3].

SIDE EFFECTS OF PERMANENT MAKEUP

Physiological postoperative reaction:

• Edema
It is the result of local inflammation or allergies. Depending 
on the individual response and the cause, it may resolve 
spontaneously. Treatment may be required in some cases when 
the swelling does not subside or increases in the following 
days [9]. After tattooing and permanent makeup procedures 
(e.g., eyebrow pigmentation), there is a slight swelling at the 
site of the procedure. In the case of pigmentation of the eyelids 
and lips, swelling may be more intense, most often it depends 
on the individual characteristics of the body, skin sensitivity, 
and duration of the procedure. Postoperative swelling usually 
subsides within 48 hours [4, 5, 22].

• Bleeding
During the surgical procedure of skin pigmentation, small 
blood vessels are damaged. There is an increased risk of 
prolonged bleeding in people with clotting problems, in people 
using blood thinners or consuming alcohol and using other 
products that increase the risk of bleeding (caffeine, tobacco). 
Intense bleeding that threatens health does not occur during 
or after the pigmentation procedure.

• Bruises, petechiae
These are subcutaneous micro-hemorrhages resulting from 
mechanical trauma, pressure, or impact. They occur quite often 
during the procedure or immediately after it. Minor bruises are 
short-lived and go away on their own. They are the result of the 
aggressive work of the operator or health problems related to 
the blood vessels of the pigmented person [9].

The undesirable result of permanent makeup:

• No or insufficient ink settling into the skin
After a properly completed healing process, pigment particles 
aggregate in the dermis. The lack or insufficient supply of 
ink in pigmented skin is most often the result of technical 
errors. This may be due to too shallow (to the epidermal 
layer) implantation of the ink. Correct pigmentation requires 
damage to the basement membrane that separates the 
epidermis from the dermis. If the pigment is in the epidermis, 
it will peel off after 4 weeks.
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The second factor affecting the deposition of pigment in the 
skin is proper post-treatment care [3].

• Too much pigmentation (hyperpigmentation)
This is the location of too much ink in the skin, which can 
result in too intense and uneven color. This may result in dark 
patches on the skin, and fibrosis of the skin in pigmented areas 
is noted. This is most often the result of improper technical 
work caused by inexperience and aggressive pigmentation. 
Another reason for skin elevation is also the wrong selection 
of the type of ink for the pigmented surface, as well as the use 
of uncertified inks that may have toxic properties.

The unsightly effect of hyperpigmentation is a  common 
reason for tattoo removal. Removing excess ink from the skin 
requires multiple staining or removal procedures and often 
results in scarring [3, 5, 7].

• Wrong color, discoloration of pigmentation
Choosing the right ink color is a prerequisite for achieving 
satisfactory skin pigmentation effects and knowing the 
composition of the inks is crucial.

Obtaining the wrong color is most often the result of 
insufficient knowledge or lack of experience of the person 
performing the pigmentation procedure. 

Pigments change their intensity and become discolored. 
Changes in the color of pigmentation over time are related 
to external factors, such as exposure to ultraviolet radiation 
(UV) types A  and B  (UVA and UVB) and skin care. The 
discoloration is also significantly influenced by internal 
factors like physiological processes of the skin, type of skin, 
health condition, lifestyle, and individual characteristics of the 
pigmented person’s body.
• Inappropriate method and shape
Another important factor is the correct selection of the 
treatment method [3]. The specificity of the pigmented area 
should be taken into account, and the age of the person 
undergoing the procedure, the condition of the skin, and its 
color are also important. In the case of many techniques (e.g. 
manual), performing pigmentation treatments in delicate 
places, such as lips and eyelids, may result in insufficient 
treatment effect or scarring.

In the case of facial pigmentation, it is particularly important 
to give appropriate shapes, e.g. eyebrows or lips, taking 
into account the expected aging processes and changes in 
appearance.

The lack of appropriate knowledge and mastery of techniques 
and skills may result in treatment effects in the form of unnatural, 
exaggerated, and sometimes disfiguring pigmentations, which 
most often end with removal procedures [5].

CAUSES OF COMPLICATIONS  
AND ADVERSE EFFECTS IN PERMANENT MAKEUP 
AND TATTOO TREATMENTS
The causes of complications and adverse effects are divided 
depending on: the person performing the procedure, the 
preparation used during the procedure, and the person 
undergoing the procedure [6].

Complications and side effects depend on the operator 
of the procedure
Technical errors can be caused both by the inexperience of 
the operator performing the procedure and by improper 
training of the operator. The pigmentation procedure requires 
taking into account many technical aspects, including the 
correct selection of equipment, needle configuration, and 
pigmentation ink. The method of work, and the selection of 
the right color scheme are also important - it is of particular 
importance in the case of pigmentation in the face area, i.e. in 
the case of permanent makeup.

The too light technique of work may result in a  lack of 
pigment settling, while too aggressive work will cause scars 
and skin elevations.

Another important aspect is hygiene and safety at work, 
especially since it is a procedure that disturbs the continuity 
of the skin.

The correct qualification of the client for the procedure and 
the exclusion of any contraindications significantly eliminate 
the risk of complications that may have health consequences 
in the future. It is also necessary to provide all information 
about proper care and post-treatment bans to exclude the risk 
of bacterial, and viral infections or scars.

Products used
Products for permanent makeup or tattooing must meet the 
standards that have been created for the European Union, and 
must also be approved by the State Sanitary Inspection. The 
use of preparations that do not meet the safety criteria carries 
the risk of allergies, toxicity, and adverse effects. The person 
performing the procedure takes responsibility for the products 
and equipment used to perform the procedure, being aware 
that the use of products from the wrong source may contribute 
to adverse reactions, such as allergic hypersensitivity.

Complications and side effects depend on the person 
undergoing skin pigmentation
A factor that may be important for the emergence of possible 
complications is the concealment of information about 
the health of the pigmented person. The reason for such 
behavior is the willingness to perform the procedure despite 
the existing contraindications. In addition, the psychological 
aspect may be a problem, like insufficient knowledge about 
the specifics of the procedure or a lack of understanding of 
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what skin pigmentation is and what its consequences are over 
time. The reason for complications is also the neglect of post- 
-treatment recommendations.

SUMMARY
All skin pigmentation treatments, both decorative tattoos 
and permanent makeup carry the risk of complications. 
Skin pigmentation can have negative health and aesthetic 
effects, and their unwanted results, such as the wrong shape 
or color, are often removed with laser therapy. Much more 
serious problems occurring after pigmentation are health 
complications that may require medical consultation. Health 
risks are mainly due to the fact that this procedure involves 
breaking the continuity of the skin and damaging tissues. 
Hypersensitivity and allergic reactions to tattoo pigments 
are the most commonly reported complications today. 
It is important to raise public awareness about the skin 
pigmentation process and its possible complications. Patients 
with skin diseases should consult a dermatologist and obtain 
information about whether it is possible to perform such 
procedures in their case.

It is important to properly teach people to perform skin 
pigmentation procedures and to educate clients in the field 
of proper home care, as well as early reporting of problems 
with pigmentation.
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