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    Abstract
Objective: Tattooing has become more popular, especially in Western culture. We aimed to analyze the impacts of the presence of tattoos in the operative field for posterior thoracolumbar surgery. Methodology: This study was performed using data extracted from the medical files of 15 patients who underwent posterior thoracolumbar surgery between April 2013 and May 2020 in the neurosurgery department of our tertiary care center. Therapeutic, clinical, and cosmetic outcomes after surgery necessitating incision on the tattoo are presented together with a brief discussion of the current literature. Results: Our series consisted of nine women and six men with an average age of 31.03 (range, 17–45) years. The duration of follow-up was 52 (range, 6–90) months. Ten patients underwent posterior spinal stabilization, and a simple discectomy was performed on five patients. The therapeutic outcomes and clinical improvement were satisfactory in all patients. No complications attributed to the presence of tattoos were detected in any patients. Conclusion: Posterior thoracolumbar surgery usually necessitates a midline incision that may unavoidably result in the deformation of a tattoo. Our results yielded that therapeutic and cosmetic results in patients with tattoos in the operative field were acceptable in the vast majority of cases after posterior thoracolumbar surgery.
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    Introduction


    Tattooing is growing more popular in Western civilization, with 10%–16% of adolescents and 3%–24% of the general population getting one or more permanent tattoos. The lower back, shoulder, and ankles are the most popular tattoo placements for women. For men, the most popular tattoo locations are the chest and arms. Patients may assume they are necessary because tattoos typically include names of loved ones, images, or dates to highlight key life events. Tattoos have become more popular as a result of modern media's fixation with image, fashion, and celebrity culture, which has pushed tattooing into the mainstream.[bookmark: ft1][1]


    Tattooing on the body with varied features and sizes has exploded in popularity in recent years across the globe. In the surgical sector, tattoos are commonly encountered in spine surgery applications, particularly in posterior approaches. Although various dermatologic and systemic issues associated with tattooing have been recorded in the general literature, there is no established complication associated with creating an incision over a tattoo.[bookmark: ft1][1],[bookmark: ft2][2],[bookmark: ft3][3] The major issue here is that even while we perform all of the neurologic, radiologic, and other preoperative evaluations on the individuals we select to undergo surgery, we often miss the simple examination of the surgical field.[bookmark: ft3][3]


    When we place patients on the operating table in the prone position and notice a tattoo in the surgical field, we know they have had general anesthesia and we usually may not have time to talk to them about it. This raises the possibility of medicolegal issues relating to the tattoo that the patient had diligently completed previously. Therefore, all patients on whom we decide to perform thoracolumbar surgery must undergo a thorough inspection of the surgical field.


    However, as tattoos become more popular in society, surgeons will be confronted with them at or near the operating site more frequently. Furthermore, because patients value tattoos and patient satisfaction is a major outcome, tattoos may restrict the usual position of surgical incisions.[bookmark: ft4][4],[bookmark: ft5][5]


    Skin tattoos can be a problem in plastic surgery settings because the images can be located within the operative field, interfering with the standard placement of surgical incisions, they can also interfere with the scarring process due to granulomatous reactions on some components of the inks used, and they can even hide dermatologic pathologies such as melanomas, altering the operative field.[bookmark: ft6][6] It is important to think about the preservation of tattoos during surgery because they can be rather expensive and might be seen as an important part of a person's identity.[bookmark: ft7][7]


    The purpose of this study was to present our experience with patients when a tattoo was present in the operative field for patients scheduled for posterior thoracolumbar surgery. Demographic, clinical, therapeutic, and cosmetic outcomes are introduced together with a brief discussion of the current relevant literature.


    Methodology


    This retrospective study was performed per the principles of the Helsinki Declaration after receiving the approval of the Local Institutional Review Board (2021/21-07).


    All the data were extracted from the medical files of 15 patients with tattoos in the operative field who underwent posterior thoracolumbar surgery in the neurosurgery department of our tertiary care center between April 2013 and May 2020. Demographic, clinical, surgical, and therapeutic outcomes, as well as postoperative complications and complaints, were noted. The population consisted of nine women and six men with an average age of 31.03 (range, 17–45) years. Patients with a history of cutaneous disease, collagen vascular disease, previous trauma, or other surgery at the site of trauma were excluded from the study.


    Statistical analysis


    Our data were analyzed using the Statistical Package for the Social Sciences program version 20.0 (SPSS Inc., Chicago, IL, USA). Descriptive data are expressed as frequency, mean, standard deviation, median, and minimum–maximum.


    Results


    Our series consisted of 15 patients (nine women and six men) with an average age of 31.03 (range, 17–45) years. Five patients underwent a simple discectomy, and posterior spinal stabilization was performed on 10 patients. The mean duration of follow-up was 52 (range, 6–90) months. All patients reported good clinical recovery and satisfactory therapeutic outcomes. No surgical complications or tattoo-related problems were detected. Four patients verbally complained about the deformation of their tattoo due to an incision scar, but no medicolegal applications or cases were recorded.


    [Figure - 1] demonstrates an L5-S1 disc herniation preoperative image on TW2 magnetic resonance imaging.
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        	Figure 1: L5-S1 disc herniation (sagittal and axial views on TW2 magnetic resonance imaging)
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    [Figure - 2] exhibits the intraoperative site of an incision with a tattoo, as well as the sutured and dressed site of the incision. Preoperative views of incision sites with tattoos are demonstrated in [Figure - 3]a, [Figure - 3]b, [Figure - 3]c, [Figure - 3]d. A postoperative view of an incision site including a tattoo for lumbar disc herniation is shown in [Figure - 4].
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        	Figure 1: L5-S1 disc herniation (sagittal and axial views on TW2 magnetic resonance imaging)
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        	Figure 2: (a) Sutured incision line across the tattoo, (b) dressed incision line across the tattoo
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        	Figure 3: (a-d) Preoperative view of incision site with a tattoo
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        	Figure 4: Postoperative view of incision site for lumbar disc herniation with a tattoo
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    Discussion


    In surgical practice, tattoos are becoming more common. Disrupting a tattoo with surgery can be upsetting, especially for people who have just had their tattoos done.[bookmark: ft8][8] This is especially true in cosmetic surgery when the goal is to improve one's appearance and well-being. Physicians must have full awareness of the different tattoo management options in terms of the surgical site and tattoo placement due to the rise in both esthetic surgery and the frequency of tattoos.[bookmark: ft1][1]


    It is vital to establish the value of a tattoo to the patient before surgery to have the best surgical outcome. During the permission procedure, you should inform the patient about the likelihood of the tattoo being deformed by the surgical incision.[bookmark: ft1][1] Surgeons must be aware of the fact that the application of larger tattoos needs more time, and cause more discomfort and pain.[bookmark: ft1][1]


    When performing surgery, the goal should always be to inflict as little harm to the patient's body as possible. Competent use of existing anatomy and tissue handling is essential to achieve a desirable cosmetic result in esthetic surgery. The borders between cosmetic units or natural skin folds are used to conceal surgical incisions.[bookmark: ft9][9] Tattoo removal should be performed using the same surgical principles, and tattoos must be considered as separate esthetic entities.[bookmark: ft10][10]


    In abdominal and extremity surgery, an incision may be performed around the tattoo; however, thoracolumbar surgery almost always necessitates a midline surgical incision. Therefore, avoidance of the tattoo in the operative field may not be possible if such an incision is performed. Therefore, the possibility of the deformation of the tattoo must be discussed clearly with the patient before surgery. In parallel with recent literature, we did not come across any tattoo-related complications due to incisions at the sites of the tattoos.[bookmark: ft11][11]


    Skin tattoos are becoming more fashionable, even though they are still considered taboo in Western society. The first Polynesian cultures wore these archaic art forms to symbolize bravery, leadership, authority, or the completion of a cultural milestone approximately 2000 years ago.[bookmark: ft12][12] Tattoos are today considered a way to express one's individuality and freedom, as well as a way to enhance one's physical beauty.[bookmark: ft12][12]


    In the medical field, tattoo techniques have been used to identify nonpalpable tumors in the neck and breast, camouflage various scars for cosmetic improvement or nipple reconstruction after mastectomies, body identification assistant for forensics, field marking radiation in oncology, or as a warning for chronic disease or life-threatening allergy.[bookmark: ft13][13],[bookmark: ft14][14]


    According to recent research, 79% of surgeons have discovered tattoos at indicated incision sites, and 61% prefer to change the incision site to avoid patients complaining about tattoo disruption.[bookmark: ft8][8]


    Although there is nothing written in the surgical field about how to proceed in the event of a tattoo, the literature mainly agrees on planning the procedure ahead of time and taking into account and respecting the patient's choices. Different preservation solutions have been described based on the size and placement of the tattoo: small tattoos have no restrictions on where surgical wounds can be placed; however, medium and large colored tattoos can be preserved by cutting along the tattoo's edge or inside the tattooed area.[bookmark: ft15][15]


    Tattoos may be evaluated as possible incision access wherever tattoos are present in the surgical field, both to preserve the tattoo and avoid visible scars. The tattoo can be used to conceal the incisions and subsequent scars, resulting in a more attractive cosmetic effect while also concealing the patient's and surgeon's satisfaction.[bookmark: ft7][7] In parallel with recent literature, we did not come across any tattoo-related complications due to incisions at the sites of tattoos.[bookmark: ft11][11]


    The main limitations of this study include its small sample size, retrospective design, and data being confined to the experience of a single center. Moreover, the impacts of possible confounding factors such as sex, age, and ethnicity must be remembered during the interpretation of our results.


    In abdominal or extremity surgery, the performance of an incision around a tattoo may be feasible. However, posterior thoracolumbar surgery incisions are mostly performed in the midline and the tattoo in the operative field is usually affected by the incision.


    Conclusion


    Our preliminary data demonstrated that incisions performed on the site of tattoos were associated with satisfactory therapeutic and cosmetic outcomes after posterior thoracolumbar surgery. There seem to be no remarkable disadvantages linked with the presence of a tattoo at the site of an incision. However, preoperative information must be provided to the patient about the fate of the tattoo and the likelihood of the possibility of deformation of the tattoo due to an incision.
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  Figure 1: L5-S1 disc herniation (sagittal and axial views on TW2 magnetic resonance imaging)


  Figure: 2
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  Figure 2: (a) Sutured incision line across the tattoo, (b) dressed incision line across the tattoo


  Figure: 3
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  Figure 3: (a-d) Preoperative view of incision site with a tattoo


  Figure: 4
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  Figure 4: Postoperative view of incision site for lumbar disc herniation with a tattoo


  Figure: 5
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  Figure 1: L5-S1 disc herniation (sagittal and axial views on TW2 magnetic resonance imaging)


  Figure: 6
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  Figure 2: (a) Sutured incision line across the tattoo, (b) dressed incision line across the tattoo


  Figure: 7
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  Figure 3: (a-d) Preoperative view of incision site with a tattoo


  Figure: 8
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  Figure 4: Postoperative view of incision site for lumbar disc herniation with a tattoo
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