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Abstract The number of individuals with tattoos has been increasing worldwide, alongside
with reports of complications varying from reactions to the injected pigments to infections
caused by agents inoculated in the pigmentation process. The diagnosis of such unwanted events
can be obtained through complementary non-invasive methods, preserving the maximum of
the tattoo design. The authors present two cases of patients with warts on tattooing, and
correlate their clinical aspects to in vivo and ex vivo dermoscopy, and to the findings in the
histopathological examination, aiming to determine patterns that aid the diagnosis of these
lesions without performing biopsy.

© 2019 Sociedade Brasileira de Dermatologia. Published by Elsevier Espana, S.L.U. This is an
open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

The practice of skin ornamentation is a habit as old as at least one tattoo,” and 25% in Germany.® Regarding the

human civilization, having been found in mummies from the
period between 2000 and 4000 BC." Currently, it is estimated
that 21% of the adult population of the United States has
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Brazilian population, the prevalence of individuals with a
tattoo varies from 10% to 26% in men and from 10% to 22%
in women.*

During the tattooing process, the individual is exposed to
histological reactions to the pigments (eczematous, sarcoid,
granulomatous, pseudolymphomatous),* as well as infec-
tions caused by different pathogens, which can lead to
severe sequelae and difficult treatment.”? Among these
infections, there are reports of systemic diseases such as
hepatitis B, hepatitis C, and HIV infection," and those
restricted to the skin, such as atypical mycobacterioses’ >
and warts.®
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Figure 1

(A) Clinical aspect of the tattoo with multiple papules arranged linearly. (B) In vivo dermoscopy (x10 magnification)

showing papules with digitiform and red dotted projections corresponding to vascular ectasias. (C) Ex vivo dermoscopy (x20 mag-
nification) showing papillomatous and dotted hemorrhagic projections in the epidermis, with presence of pigment in the superficial

dermis.

Figure 2

Histopathological exam of patient 1, stained with hematoxylin & eosin. (A) x40 magnification, presenting epidermis

with papillomatosis, prominent hyperkeratosis with parakeratosis, hypergranulosis, acanthosis and elongated epidermal ridges,
and dermis with presence of extracellular deposits of black pigment, compatible with exogenous pigment. (B) x200 magnification
evidencing detail of papillomatosis. (C) x200 magnification with detail of black pigment accumulation in dermis.

This report presents two cases of patients who, after
receiving a tattoo, developed lesions on the pigmentation
line, having a clinical, dermatoscopic, and histopathological
diagnosis of wart.

In the first case, a 39-year-old man with a tattoo on the
left side of the left calf for eight years reported localized
lesions on the tattoo for seven years. He denied contin-
ued use of medications or use of topical medications on
the lesions. At the examination, there were numerous ery-
thematous scaling papules that varied between 3 and 7mm
in diameter, arranged on the contours of the tattoo, form-
ing linear paths. At dermoscopy, some projections of similar
diameter and length were observed in a ‘‘knob’’ pattern
over the papules, with thrombosed glomerular capillaries,
giving the appearance of red spots on the lesion’s surface.
An incisional biopsy with punch was performed and an ex
vivo dermoscopy was performed for a better analysis of the

cutaneous structures and their alterations. A papillomatous
verruciform appearance in the epidermis was presented,
with underlying pigment in the dermis (Fig. 1). The result
of histopathological examination was compatible to a wart
over a tattoo (Fig. 2).

In the second case, a 33-year-old man with a tattoo on
the left upper limb for 12 years reported lesions that dis-
seminated six years previously on the design of his tattoo. He
was positive for HIV infection, using zidovudine, lamivudine,
ritonavir, and darunavir (viral load undetectable and CD4+
cells count: 582/mm3) and genital condylomata acuminate
(multiple papillomatous warts), under treatment. Physi-
cal examination showed a dermatosis located on the left
arm characterized by multiple flattened erythematous and
confluent papules, forming plaques with defined and irreg-
ular borders. Some lesions accompanied the tattoo design,
while others affected healthy skin. Dermoscopy presented



80

Veasey JV et al.

Figure 3

(A) Clinical appearance of the tattoo, with multiple discrete and diffuse erythematous papules, both on the tattoo and

on healthy skin. (B) In vivo dermoscopy (x 10 magnification) showing details of the papules with unspecific desquamation, without
digitiform projections and red dots. (C) Ex vivo dermoscopy (x20 magnification) showing a slightly thickened upper portion the
epidermis with discrete flat papillomatous projections, associated with the presence of pigment in the superficial and medium

dermis.

Figure 4  Histopathological exam of Patient 2, stained with hematoxylin & eosin. In (A) (x200 magnification) hyperkeratotic
epidermis with the presence of balonized keratinocytes on the epidermal surface is observed. In the dermis, there are exogenous
black pigment deposits around the vessels. In (B) (x400 magnification), nuclear polymorphism and hyperchromia are evident,
in addition to the broad and basophilic cytoplasm of keratinocytes, characterizing the cytopathic effect of HPV. In (C) (x400
maghnification), the black pigment of the tattoo deposited around the vessels is observed.

a nonspecific appearance, with isolated spots of desqua-
mation. An incisional biopsy was performed, and as in the
first case, an ex vivo dermoscopy of was performed, showing
a slightly thickened epidermis with discrete papillomatosis
and presence of pigment in the dermis (Fig. 3). The result of
the histopathological examination confirmed the diagnosis
of a wart over a tattoo (Fig. 4).

Reports of skin contamination from the tattooing process
have increased in recent years, from infectious bacterial
diseases such as atypical mycobacterioses and leprosy, to
viral infections such as warts and molluscum contagiosum,
and to diseases transmitted by sexually transmitted infec-
tion such as syphilis. Such an increase has stimulated a joint
action of the United States Food and Drug Administration
with the Centers for Disease Control and Prevention to revise
the health surveillance criteria for tattoo centers. Another
important step was the education of health professionals for

the recognition and appropriate treatment of infections and
cutaneous reactions in tattoos.”

Warts are frequent skin conditions caused by the human
papillomavirus (HPV), a DNA virus of universal distribution.”
Dysfunction in the epithelial barrier due to trauma causes
microscopic disruptions in the skin, allowing viral transmis-
sion. In the cases presented, there was damage to the skin
barrier during tattooing, with possible inoculation of the
virus during the process.® Viral warts in the affected area
may arise after an incubation period that generally ranges
from three weeks to eight months.” In some cases, the
latency period is longer, and may reach ten years, making it
difficult to relate the onset of the lesion to direct inoculation
through the procedure. In these cases, it is proposed that
the development of warts would depend on dysregulation
of the immune system,? since cell-mediated immunity plays
an important role in the host’s response to HPV.” This can
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be evidenced in the second patient with HIV, who presented
more extensive and persistent lesions.

In a review of wart implantation on tattoos, it was
observed that the risk of acquiring a wart on black pig-
ment is seven-fold greater than on colored pigment or on
non-tattooed skin.® In the first case here reported, the
patient had no comorbidities and presented warts restricted
to the tattoo, while the second patient presented lesions
that did not respect the pigment linearity, including healthy
skin.

Dermoscopy was of great value in the reported cases.
Aspects classically present in common and anogenital warts
were observed in the lesions on the tattoos presented here
in the first case,”'° making possible the diagnosis of the HPV-
induced lesion, even over the pigment. In the second case, it
was harder to identify such dermatoscopic features, which
were also rare in the clinical presentation. Sequencing for
HPV in this case would be very worthwhile to better char-
acterize if the lesion is a beta-papillomavirus, and whether
the HPV of the condyloma acuminata is the same as that of
the tattoo. However, it was not possible to carry out such
analysis.

Another illustrative aspect of this study is the ex vivo
dermatoscopy, where it was possible to identify both the epi-
dermal alterations caused by HPV and the dermal changes
produced by the presence of tattoo pigment. These findings
were compatible with those identified in the histopatholog-
ical examination.

The importance of the present study is its description of
the clinical, dermoscopic, and histological aspects of HPV
infection associated with tattoos, as well as the findings
of ex vivo dermatoscopy similar to those identified in the
histopathological examination. The authors emphasize the
importance of the clinical suspicion of HPV infection, man-
ifested by the appearance of warts after tattooing, and the
need to adopt public health measures that make this proce-
dure safer, in order to avoid future events.

Financial support
None declared.
Authors’ contribution

John Verrinder Veasey: Approval of the final version of the
manuscript; conception and planning of the study; elabora-
tion and writing of the manuscript; obtaining, analyzing, and
interpreting the data; effective participation in research ori-
entation; intellectual participation in propaedeutic and/or

therapeutic conduct of the cases studied; critical review of
the literature; critical review of the manuscript.

Ana Luisa Nasser Erthal: Conception and planning of the
study; elaboration and writing of the manuscript; obtaining,
analyzing, and interpreting the data; critical review of the
literature; critical review of the manuscript.

Rute Facchini Lellis: Obtaining, analyzing, and inter-
preting the data; intellectual participation in propaedeutic
and/or therapeutic conduct of the cases studied.

Conflicts of interest
None declared.

References

1. Lise MLZ, Cataldo Neto A, Gauer JGC, Dias HZJ, Pickering VL.
Tattooing: profile and discourse of individuals with marks in the
body. An Bras Dermatol. 2010;85:631-8.

2. LeBlanc PM, Hollinger KA, Klontz KC. Tattoo ink-related
infections-awareness, diagnosis, reporting, and prevention. N
Engl J Med. 2012;367:985-7.

3. Krecké N, Smola S, Vogt T, Miller CSL. HPV-47 induced and
tattoo-associated verrucae planae: report of a case and review
of the literature. Dermatol Ther (Heidelb). 2017;7:549-54.

4. Bicca JF, Duquia RP, Breunig JA, Souza PRM, Almeida HL Jr.
Tattoos on 18 year old male adolescents - characteristics and
associated factors. An Bras Dermatol. 2013;88:925-8.

5. Sousa PP, Cruz RCS, Schettini APM, Westphal DC. Mycobacterium
abscessus skin infection after tattooing - case report. An Bras
Dermatol. 2015;90:741-3.

6. Ramey K, Ibrahim J, Brodell RT. Verruca localization predom-
inately in black tattoo ink: a retrospective case series. J Eur
Acad Dermatol Venereol. 2016;30:e34-6.

7. Leto MGP, Santos GF Jr, Porro AM, Tomimori J. Human papil-
lomavirus infection: etiopathogenesis, molecular biology and
clinical manifestations. An Bras Dermatol. 2011;86:306-17.

8. Fania L, Sordi D, Pagnanelli G, Cavanl A, Mazzanti C. Tattoo
and warts: efficacy of topical immunotherapy. Eur J Dermatol.
2017;27:322-3.

9. Dong H, Shu D, Campbell TM, Friihauf J, Soyer HP, Hofmann-
Wellenhof R. Dermatoscopy of genital warts. J Am Acad
Dermatol. 2011;64:859-64.

10. Veasey JV, Framil VMS, Nadal SR, Marta AC, Lellis RF. Genital
warts: comparing clinical findings to dermatoscopic aspects,
in vivo reflectance confocal features and histopathologic exam.
An Bras Dermatol. 2014;89:137-40.


http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0055
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0055
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0055
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0055
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0055
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0055
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0055
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0055
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0055
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0055
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0055
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0055
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0055
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0055
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0055
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0055
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0055
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0055
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0055
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0055
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0055
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0055
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0055
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0055
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0055
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0055
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0055
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0055
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0055
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0055
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0055
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0055
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0055
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0060
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0060
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0060
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0060
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0060
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0060
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0060
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0060
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0060
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0060
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0060
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0060
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0060
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0060
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0060
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0060
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0060
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0060
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0060
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0060
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0060
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0060
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0060
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0065
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0070
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0070
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0070
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0070
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0070
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0070
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0070
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0070
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0070
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0070
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0070
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0070
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0070
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0070
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0070
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0070
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0070
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0070
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0070
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0070
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0070
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0070
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0070
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0070
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0070
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0070
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0070
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0070
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0070
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0070
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0070
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0070
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0070
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0070
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0070
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0070
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0070
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0075
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0075
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0075
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0075
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0075
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0075
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0075
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0075
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0075
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0075
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0075
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0075
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0075
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0075
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0075
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0075
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0075
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0075
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0075
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0075
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0075
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0075
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0075
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0075
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0075
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0075
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0075
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0075
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0075
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0080
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0080
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0080
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0080
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0080
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0080
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0080
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0080
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0080
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0080
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0080
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0080
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0080
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0080
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0080
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0080
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0080
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0080
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0080
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0080
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0080
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0080
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0080
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0080
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0080
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0080
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0080
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0080
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0080
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0080
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0080
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0080
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0085
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0085
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0085
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0085
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0085
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0085
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0085
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0085
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0085
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0085
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0085
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0085
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0085
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0085
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0085
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0085
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0085
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0085
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0085
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0085
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0085
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0085
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0085
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0085
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0085
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0085
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0085
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0085
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0085
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0085
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0085
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0090
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0090
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0090
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0090
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0090
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0090
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0090
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0090
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0090
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0090
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0090
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0090
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0090
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0090
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0090
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0090
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0090
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0090
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0090
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0090
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0090
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0090
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0090
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0090
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0090
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0090
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0090
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0090
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0095
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0095
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0095
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0095
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0095
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0095
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0095
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0095
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0095
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0095
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0095
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0095
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0095
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0095
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0095
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0095
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0095
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0095
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0095
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0095
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0095
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0095
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0095
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0095
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0095
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0095
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0095
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0095
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0100
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0100
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0100
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0100
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0100
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0100
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0100
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0100
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0100
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0100
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0100
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0100
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0100
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0100
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0100
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0100
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0100
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0100
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0100
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0100
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0100
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0100
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0100
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0100
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0100
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0100
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0100
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0100
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0100
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0100
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0100
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0100
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0100
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0100
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0100
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0100
http://refhub.elsevier.com/S0365-0596(19)30160-6/sbref0100

	In vivo and ex vivo dermoscopy of lesions from implantation of human papillomavirus in tattoos: report of two cases
	Financial support
	Authors’ contribution
	Conflicts of interest

	References

