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Abstract

Background: Tattooing has become increasingly prevalent worldwide, accompanied by growing medical
concerns regarding adverse reactions, toxicological safety, therapeutic applications, and removal techniques.

Objective: This study aimed to identify and synthesize the principal research topics in medical literature
on tattooing over the past two decades using keyword co-occurrence analysis.

Methods: PubMed was searched for tattoo-related publications published between January 1, 2006 and

December 23, 2025. Bibliometric keyword co-occurrence analysis was conducted, followed by qualitative
interpretation.
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Results: A total of 1,131 publications were included. Nine thematic clusters were identified and categorized

into three overarching research domains: (1) adverse effects and toxicology, (2) medical tattooing, and (3)

laser tattoo removal.

Conclusions: Medical research on tattooing has largely focused on safety- and complication-related issues.

These findings may inform clinical practice and policy discussions regarding ink quality standards, medical

oversight, and informed consent.

Key words : Tattoo review: Tattoo complications: Tattoo ink: Medical tattooing: Laser tattoo removal
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Table 1. Literature Search and Selection Criteria

Item Description
Search
Database PubMed
Study Type  All study types
Extracted Bibliographic information (title,
abstract, author keywords,
Data -
publication year)
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Results

Table 2. Journals Appearing 10 or More Times

Journal Number of Articles
Contact Dermatitis 32
J Cosmet Dermatol 28

Dermatology 27

Cureus 27

Lasers Surg Med 25
JAAD Case Rep 23

J Am Acad Dermatol 20
Lasers Med Sci 17
Skin Res Technol 17

J Cosmet Laser Ther 16
Ann Dermatol Venereol 14
BMJ Case Rep 14

J Cutan Aesthet Surg 11
Surg Endosc 10
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Table 3. Summary of Analysis Results for Keywords with the Highest Total Link Strength

Total Link
Keyword Frequenc Main Research Context
v Strength d Y
Tattoo Ink 193 85 Various topics related to tattoos
Tattoo Pigment 165 67 Various topics related to tattoos
Allergic reactions to tattoo inks; patch testing; diagnostic
Allergy 124 37 8 P & clag
algorithms
L Tattoo-induced systemic sarcoidosis; association with black
Sarcoidosis 98 43 ) ) »
tattoos; concomitant uveitis
Laser tattoo removal; comparison of wavelength-specific
Laser 89 40 P gHsp
effects
Efficacy of laser removal; number of treatment sessions;
Tattoo Removal 81 54 Y
adverse effects
Bacterial contamination of inks; post-procedural infections;
Infection 77 25 " Postp
hepatitis C
Comparison of picosecond versus nanosecond lasers; removal
Picosecond Laser 73 36 ) p P
efficiency
L Classification of tattoo-related complications; chronic and
Complications 71 25 )
acute reactions
Melanoma 69 24 Melanoma arising in tattooed skin; response to BRAF inhibitors
Skin 61 27 Cutaneous reactions; 3D skin models; skin cancer
Allergic Contact 59 % Diagnosis of contact dermatitis; patch testing; pigment-specific
Dermatitis allergies
Carcinogenicity assessment; skin cancer development;
Cancer 59 15 . ;
co-carcinogenic effects
Nipple-areola complex reconstruction tattoos after breast
Breast Cancer 53 34

cancer surgery; radiotherapy alignment markers

93



FgtoMIs T R tE]A] A39H A12(20269 29)

59 7IHERE FAH] lom, FAl YA ARl o
o dEE7] W FEA HRYE UREE 99
o] FFEo] Ut

HEAOZE Liszewski o2 "= &4 4=
25%(113)7F A8 Rds ast
o B 6l Silvestre®t Gonzalez= AT
Alo digt o= dE27] Rk ZeE ;S:“ﬁ
< ANEI1eH, El Habr 52 2 3y 24

O

TS trg ARlE 2usiilor, sy 111%01] 4
& sHA 3171 9fe b 2 e ﬂl lsce=s
A 5 e ASIAHY. Laske 52 HM B
Al dgol tie AA = H}Q«l &4 A7
S vl 2Asigon], d=s ds] AASH
e BY GAVE qiRE B ARl SEsi

2) Bzt
Bt ZFHAE(Purple Cluster):= ‘tattoo ink’,

‘tattoo pigment’,

ST A I 2 I
‘infection’, ‘complications’,
‘squamous cell carcinoma’, ‘basal
‘skin cancer 9 7|¥9EZ 14
Elo] glom, Bz} BelE 74 shEE 9 Hrol
s dge e 47l 3l o
dEHCZ Klugere %

U 9efol=E B 49 9 o By 9e

‘melanoma’,

cell carcinoma’,

3) 28 FHAE: ARTOIEZH Ro1E
A ZYAE(Brown Cluster)= ‘sarcoidosis’,
‘granuloma’,

‘granulomatous reaction’, ‘uveitis,

94

‘tattoo complication’ 52| 7|PER FAE] gl
o, ZA1} HAE SoRFA WS 9 HAl Al2 el
= UFe d7=0] FS5E0 St

HEHOZ Yamamoto 52 A4 PxF HgiE
SRR Z4 T AFEF0|ES AHIE Harslglon,
AH|Ro|E A=/t &t gloloyt HEEAc|ES}
ofjgelRg We XgE TAHYLS 7I&SIAH.
Giet 52 BRAF(v-raf murine sarcoma viral
oncogene homolog B) GAIA A5 F FA41 £9o|
AR 8ok WS Husiglon
Godinho 52 &M ZAI Mao tigt folF §Hg0]
YEFE o/ld e oHE A-E Eisigie
U, A& 52 209 T o] st E3t
Cussigh 62 #41 & A3 S0l dFol sy
HH W ESQAIEE oHEYC|E FAIR 540
2 g3 ARE 2y

4) uﬂ-y}/\}l E"r—ﬂ/\E‘] E d al q'ﬂﬁl-

o X =
7 ZHAE(Red Cluster)=  ‘toxicology’,
‘epidemiology’, ‘body art’, ‘prevalence’, ‘metals’,

‘polycyclic aromatic hydrocarbons’, ‘dermoscopy’

o) 9=z FAE] glos, B4l 90 B4t
3 ieh 241 Q79 oot B4 URE A7E
o] WBHol 9ict
HEAOZ Negi 52 = o
o gt AAA £33 L% 5o s Eslea
(PAHs), 17 Ho]:ac}:"" opdl, %’%ﬁ—? 5ol A A7l

o= *ew-s& @.oL N}— B8 A7t Hud B4 B
29 AHgE BEASIES®. Friis 52 wutEolA
591499 B4 BOAE dpfos QI 7Jut
ZANS AASl] Al #E 1R wkgo] &
e BABIEY. Wang 5-& 73%9] 541 93
BAsle] 93%7} U Ay FEL st

18

o l‘
o
1T =

Rl



g 9] 891 : F-Al(Tattoo)oll Tt HHZ(PubMed)

Ao, 5% & FoiEEol FHLISH EFHE o
22 Husgop.

5 w34 ZEAH: FF Fg 28 k= 43
254 ZHAE|(Pink  Cluster)=  ‘koebner
phenomenon’,  ‘vitiligo’, ‘red  pigment’,

‘eranulomatous reaction’ 59 7|¥E=Z 14E 0]
UoH, Al o Agh 7k] vpofet Ao AE-E o
F= A950] Z3dEo] Utk o] FR|AH = £l
oF gt mEF Agk {HER ozl F4l 7S
283 g7 g X8 A7 A ZFE]
JHHOE Macit 52 HiHES TXjoj|A] 5-2F2
29 BAlT 4 S4dEY B8 ARE 59
A529 AMASHrepigmentation)S BAISH Al

2 Busigicy?. v 52 Eﬂoﬂ e

, Rogowska

& A ﬂa}%w.

0) sk=A 22H: 2314 WAE 4

=R SYAE(Sky  Blue Cluster)=
‘endoscopic tattoo’, ‘colonoscopy’, ‘colorectal
cancer, ‘laparoscopy, ‘localization’, ‘india

ink’ 59 7|¥ER FAEo] Jlon, tt & A
B QA HAIE 9% WA A 7S
=0l AFEH] -

Milone 5& BF =2 YA FeH(sterile
carbon particle suspension, SCPS)°] Sltjo} 9=
of Hls) A& & dF ¥ & 5 A fA] Hof
o U QR mEudS Heltar ﬁix]ﬁdqj@
Nawras 52| AAE TATE 2 HEHEA A=
< A UAE 74 Al A SRpolAE w4 :r"oﬂ*ﬂ
Tl =2 Hmd 8RS B0, e &
AHE BAHCOR fodt Aot QAT

AT B (2006-2025): 7199= &

TEY BHE 5 A UiseAe FHeE

Aawsaj 5(2017)2 WAIA =l
Y AHEIE Bastod, o] Al&e] XA hgSol of
3t o7 B agke AP,

_E'_/\ /\]% 5’_ L= kel Z_]-

7) =4 ZEAH: 95 /4% A &4
=4 ZAE(Green

tattoo’,

Cluster)=  ‘medical
‘breast reconstruction’, ‘breast cancer’,
‘mastectomy’, ‘quality of
life’, ‘patient satisfaction’ 52| 7|PEE Fd=]0]
Jom, FHeF e f A = fE-RE B
A AL e om FAS tEs ATl H5H

o 9k

‘areola’, ‘nipple’,

Y #Z 02 Bennoun 52 ZAL &3 8+-8&
A9 AZE eike Al 7HA SEAE 5

=

otk AASHATP”. Reid-de Jong 52 SHFEA
P

& R4lo] Ao} 5j=e] AT oLoT FAHL 9]

—

w2 Hasiion, g5 424 35 7]oske
HLE 245 PY),

8) 34 ZeAH: Zdr 4
Z5 S22 AH(Orange Cluster)=

tattoo’,

‘corneal
‘keratopigmentation’, ‘corneal opacity’,
591 79l=R F450] 3o

u, 7o} Ze} 840) j8A S 9Ie Zet 54

‘cornea’, ‘cosmetics’
(keratopigmentation) 7|¥& thF= 40| A%
wo] Uk

HEHOZ Yilmaz & Oguz + 41 9 7|71&
ARga ot B4 AEolA A B feg
Fow, B2 Ao o W21 Hol EME Y iR
o] EMo] A ol YRS B 15lIcP?. Alio 52
ZHPAAZRES] PSS EAoIglon, HA &4
o] 12.82%014 FEIol WS, A
(49%), AV Hst g =A(19%), AYE®T%) &2
E YEtar Husieltt. §5] mEahg i ot
WS QUSHE A8 Wolol s, Qg

95



rol

JoloH] IR 3ta]x] AR9H A12(20269 29)

54 4l 7]99uA0] AEH Aat Agalor sich

= = Al
T ATSAHO, Yilmaz S zhdh wisr %]_'X]'Oﬂ’ﬂ

9) =3t SeAH: FojA &4 AA

LRh A=
laser’, ‘nd:iyag laser’,
'scar’ 52 7IER FAdE0] glom,
golAE &8t A AlA Zlex #EE A4l
5=l Uk

EHOZ Reiter 52 HIZ FojA9 E4 A
A "] gt AAA ZATEE Piion, 1
FZ FolA7F Uk FolAEtt o anAd 4 9l
om, oyt ZA7L obF] FESAE Ykl AEAIU
), Kato 52 mFZ(750ps)7F Ue2(2ng)ETh
VA P& B4kl H BapAoleks ARERA At

‘picosecond laser’, ‘g-switched
‘tattoo removal’, ‘laser

treatment’,

AAsH, Yz (2ns)9t T T Z2(750ps) A 25
3t olF = ditjoR1 #HolA A=t &
Q-switched #lo|Axrt © FItdo|m Qbdsictal

BN

4. 871 719E A 22AH ZME % FQ FA

[ |

3 ABFE A9 719E 14709 97 SejrE o
A 2312 vjmsle], FAln B BUS0 2 3
= =259t (Table 4) aﬂiiEiQ} m 7]TJE

Al
& ‘3—4 %‘é ‘913-%%’51, ‘Eﬂol A A ]74' %3
WS g 4 =

= AL A9 719
= % ‘Tattoo Ink’, ‘Tattoo Pigment = HT-Ax}
E4 SYAEY B -0 ddoiA] ¥a #=E &

o o] A BEE A9l Slslo] uA
aoick.

Table 4. Extracting Key Topics Through Cluster-to—high—level Keyword Mapping

Related Top Keywords (Total Link

Main Theme Cluster Cluster Theme Strength)
Hypersensitivity and Contact Allergy (124); Allergic Contact Dermatitis
Blue -, .
Dermatitis (59);
Purple Infection and Carcinogenesis Infection (77); Complications (71):
P 8 Melanoma (69); Skin (61); Cancer (59)
Adverse Effects
and Toxicity Brown Sarcoidosis and Qranulomatous Sarcoidosis (98)
Reactions
Red Toxicity and Epidemiology -
Pink Exacerbation of Skin Diseases -
Sky Blue Gastrointestinal.Endoscopic _
Tattooing
Medical Green . Medical .and jl?reast. Breast Cancer (53)
Tattooing econstruction Tattooing
Orange Corneal Tattooing -
Pink Vitiligo Treatment -
Laser Tattoo Yellow Laser Tattoo Removal Laser (89); Tattoo Removal (81);

Removal

Picosecond Laser (73)
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