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Abstract

Background Tattooing often is overlooked by plastic

surgeons when treating scars. However, some scars are not

apt for surgical scar revision and cannot be dramatically

improved by laser treatment either. Tattooing can be con-

sidered as a simple alternative in such situations.

Methods The medical records of all the patients who

underwent medical tattooing for causes other than routine

nipple–areolar reconstruction between 2008 and 2010 were

collected. Pre- and postoperative photographs were

reviewed.

Results A total of 32 mature scars in 28 patients were

treated with tattooing. The scars treated were mainly cat-

egorized as depigmented (skin or vermilion) or hairless.

The median follow-up period was 14 months, and a

retouch procedure was required in 31% of the cases. No

significant complications developed, and the patients were

generally satisfied.

Conclusion Tattooing can be applied in treating scars

when conventional methods are not indicated. It can be

used for the alopecia scar of a patient who does not want a

hair graft, for the depigmented scar that would not benefit

dramatically from laser treatment, or as camouflage for a

three-dimensional structure when surgical reconstruction is

not feasible.

Keywords Dermatography � Micropigmentation � Scar

treatment � Tattoo

Tattooing has long been used as an adjunct in medicine [3,

4, 9, 10], and its usefulness in camouflaging depigmented

or hairless scars also has been reported in the plastic sur-

gery literature [5–8]. However, it often is overlooked in the

treatment of scars due to the increased application of var-

ious types of lasers and misunderstandings about the tat-

tooing procedure (e.g., it requires special skill [7] or it is

‘‘not suitable for surgeons’’).

Some scars, however, are not apt for surgical scar

revision and also cannot be dramatically improved by laser

treatment. Even scars of very good quality often are con-

spicuous in patients with colored skin because of hypo-

pigmentation. Tattooing can be applied in some situations

for effective camouflage of scars without sophisticated

techniques or expensive equipment.

Patients and Methods

The medical records of all patients who underwent medical

tattooing between 2008 and 2010 were collected. Patients

who had tattooing for routine nipple–areolar reconstruction

were excluded from the study. Pre- and postoperative

photographs at the longest follow-up visit were reviewed.

The permanent makeup device system from MT.DERM

(MT.DERM GmbH, Berlin, Germany) was used with

the sterile prepackaged needle cartridges (1-, 3-, or 4-needle

cluster) and medical-grade pigments (Pigmentfarbe;

MT.DERM GmbH, Berlin, Germany, and Permark pigment;

PMT/Permark, MN, USA) (Fig. 1). With this system, the

needle cluster is selected according to the intended width of

the tattoo. Depth can be adjusted according to skin thickness

depending on the body area and the severity of scarring. A

needle penetration depth of 2 mm usually is chosen for

ordinary facial scars.
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Results

A total of 32 mature scars in 28 patients were treated with

tattooing. The follow-up period ranged from 1 to

33 months (median, 14 months). The ages of the study

subjects ranged from 5 to 56 years. The types of scars are

summarized in Table 1.

Minor retouch was performed 3 or more weeks later in

10 patients (31%) for uneven color penetration, slight color

mismatch, or focal loss of pigment after shedding of crust.

Dry needling (ink-free tattooing technique) was required

for two patients who wanted to weaken the shade. Pro-

longed hyperpigmentation after more than 3 months

developed in two patients and was treated with a carbon

dioxide (CO2) laser followed by bleaching cream. Redness

usually persisted for 3 to 4 months but resolved afterward.

No significant complications such as infection or hyper-

trophic scarring developed during the follow-up period.

Discussion

Scars are a constant concern for both plastic surgeons and

patients. Even a well-repaired cleft lip scar is conspicuous

in patients with colored skin or adult men after a whole

series of corrections and reconstructions for primary and

secondary deformities. Ironically, plastic surgeons are even

more helpless when confronted with scars of relatively

good quality because little can be done to improve them

dramatically (Fig. 2). One report describes repigmenting of

such hypopigmented scars using ultraviolet light with

promising results [1]. However, this procedure is not easily

available in ordinary clinics. Tattooing could be considered

as a simple alternative in such clinical circumstances.

Tattooing of hypopigmented scars hardly demands spe-

cial skill. Uneven shades or scraggy lines can be tolerated

well and are rather natural in many circumstances. Depig-

mented glossy scars look better after tattooing even if the

shade does not perfectly match the surrounding skin (Fig. 3).

A perfect color match is hard to achieve and actually

impossible because complexions change constantly. In

contrast to the article by Guyuron and Vaughan [5], slightly

lighter shades would be safer for patients with colored skin,

reducing worries and complaints during the period of redness

and hyperpigmentation. Moreover, it is easier to make the

shade darker than to make it lighter with retouching.

The result of tattooing for scar camouflage is less pre-

dictable than that of tattooing for cosmetic purposes

because pigment may appear less vivid and uneven when

implanted in scar tissue. A retouch procedure often is

necessary and should be anticipated and discussed with the

patient in advance. Although long-term results cannot be

predicted, the simplicity of tattooing causes little complaint

Fig. 1 Pigments commonly used for scar camouflage

Table 1 Types and numbers of scars treated

Scar type n

Hypopigmented scar 12

Vermilion scar 7

Alopecia scar

Eyebrow 6

Beard/mustache 3

Scalp 2

Othersa 2

a Tattooing was used to camouflage for the loss of nipple projection

after reconstruction with C-V flap and for patients who did not want

another surgery

Fig. 2 Depigmented scar of a 43-year-old woman with a cleft lip

before (above) and 4 months after (below) tattooing of the upper lip

skin and vermilion. Although the shade did not match perfectly, she

was satisfied with the result
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even when a retouch procedure is required. Shades darker

than expected can be lightened by one or two sessions of

dry needling. Various types of lasers are available for tat-

too removal according to the color of pigment [2]. In our

experience, however, radical removal of the pigment has

not been requested by any patient.

A local anesthetic mixed with a vasoconstricting agent is

useful because bleeding makes colors indistinct. In treating

hypopigmented scars, pigments should be mixed before the

injection or topical application of anesthetic agent and after

the patient’s complexion is fully stabilized.

Tattooing can be applied for hairless scars in various

clinical situations, for alopecia scars in a child or in

patients who keep their hair short transiently for occupa-

tional purposes, for hairless scars in patients who do not

want a hair graft, and for moderately widened scars in

mustaches, beards, or the scalp. A 1-point needle usually is

chosen for these purposes because fine lines look more

natural than thick lines or ‘‘areas’’ (Fig. 4).

Needle penetration depth affects the width of the line and

the tone of the shade. Black pigment appears bluish when

imbedded too deep, resembling an old-fashioned street tat-

too. The depth should be determined by the preset penetra-

tion depth of the needle, and unnecessary pressure should be

avoided in all circumstances. The density of the line is

determined by the motor speed and the speed of the stroke.

Scars in mustaches or beards can simply be treated using a

1-point needle without electricity or a 31-gauge syringe

needle (Fig. 5).

Tattooing was applied for two patients to camouflage the

loss of nipple projection 6 months after reconstruction by a

C-V flap and for patients not wanting another surgery

(Fig. 6). Use of medical-grade devices and pigment would

minimize significant complications such as infection.

However, it should be noted that tattooing might cause

hyperpigmentation like any other procedure, especially in

patients with colored skin. The fact that medical-grade

pigments currently available fade over time is both the

merit and demerit of tattooing.

Conclusion

Tattooing can be considered as a simple alternative in the

treatment of scars when conventional methods are not

Fig. 3 Flat depigmented facial scar of a 45-year-old woman who had

an idiopathic superficial skin infection 40 years previously as it

appeared before (above) and 4 months after (below) tattooing

Fig. 4 Hairless scar of a 17-year-old girl before (above) and

6 months after (below) tattooing

Fig. 5 Hairless widened scar of a 38-year-old man before (above)

and 6 months after (below) punctuate tattooing with a 31-gauge

syringe needle
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indicated. It can be used for alopecia scars of patients not

wanting a hair graft, for depigmented scars that would not

benefit dramatically from laser treatment, or as a camou-

flage for three-dimensional structures when surgical

reconstruction is not feasible.
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Fig. 6 Projection loss of a

reconstructed nipple (3 months

after tattooing and 9 months

after a C-V flap) was

camouflaged with tattooing in a

42-year-old woman who

15 months previously had

undergone skin-sparing

mastectomy and immediate

reconstruction with a free

transverse rectus abdominis

myocutaneous (TRAM) flap.

Views before (above) and

immediately after (below)

tattooing, front (left) and lateral

(right) are shown
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