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Abstract
Purpose: The goal of this study is to compare the scalpel and diode laser methods for treating gingival hyperpigmentation in termsof postoperative discomfort and wound healing.Materials & Methods: Sixteen systemically healthy individuals diagnosed with light or moderate gingival hyperpigmentationwere enrolled for this study. Patients were randomly assigned to one of two treatment groups: scalpel or laser. Dummett’s oralpigmentation index was recorded at baseline. Early wound healing and post-operative discomfort were evaluated on the 7th day byusing the VAS form. Comparisons between the groups were tested using the Mann-Whitney U test and P-value < 0.05 wasconsidered significant.Results: Total epithelization was observed in the laser group, whereas the epithelization was incomplete in the scalpel group at theend of the observation period. The pain perception on the first two days after the surgery was significantly higher in the scalpelgroup than in the laser group. (p=0,002 and p=0,038, respectively). No significant differences were found between the fourth- andseventh-day when surgical techniques were compared regarding pain perception (p>0,05). Similarly, pain perceptions of femaleand male individuals showed no significant difference (p>0,05).Conclusion: In the treatment of gingival hyperpigmentation, both surgical techniques were clinically successful. Although thetreatment process was long, according to the results of our study, the laser technique is superior to the scalpel method in terms ofpatient comfort. The choice of the method may vary depending on the available equipment and the clinician’s preference orrequest of the patient.
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Introduction
Pathologically or physiologically, “hyperpigmentation” refers toan excess of melanin pigment in tissue, whereas gingival hyperpig-mentation is the excessive accumulation of the melanin pigmentat the basal and suprabasal layers of the oral epithelium 1. There isno direct correlation between the etiology of melanin pigmentationand race, age, or gender; however, drugs, heavy metals, and hor-monal disorders might be associated with hyperpigmentation 2,3.In addition, smoking might provoke gingival pigmentation andthe severity of the pigmentation can be related to the number ofcigarettes smoked per dayhed 4,5. According to literature, gingivaldiscolorations might clinically show a diffuse pattern in the form ofa smooth or scattered patch in dark colors such as brown/purple 6.Although typical hyperpigmentation of the gingiva does not gener-ally pose a medical risk, it might be an esthetic problem for people

with high smile lines.
From the past to the present, various treatment methods havebeen applied for gingival depigmentation such as scalpel tech-nique 4, bur abrasion, cryosurgery 7,8, electrosurgery 9, pharma-ceutical 10 and mucogingival 11 surgical procedures (free gingi-val graft or dermal matrix allograft) and laser applications 12,13.Many aspects should be considered by clinicians when decidingon treatment approaches, including the prevalence, intensity, andseverity of gingival hyperpigmentation. Furthermore, the surgicalskills/experience of the clinician and the availability of equipmentare factors that can directly impact the selection of the treatmentprotocol. The scalpel method is the most preferred method by clini-cians in treating gingival hyperpigmentation, as it does not requireany special equipment, is easy to apply, and delivers prosperingresults. In this approach, the scalpel is held parallel to the gingivalsurface and scraped the epithelial layer of the hyperpigmented gin-
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giva, including the basal layer where the melanocytes are located.Although the scalping method has many advantages, postoperativebleeding and patient discomfort are among the main disadvantagesof the technique.
In recent years, lasers have been used in gingival surgery aswell as other areas of dentistry, and they are frequently preferredby clinicians to treat gingival hyperpigmentation as an alternativeto scalping. Although lasers are expensive technologies, one ofthe reasons for this preference might be the comfort afforded toclinicians by bleeding control in laser use. Another cause could beimproved patient comfort as a result of reduced pressure perceptionduring the procedure. The most commonly used lasers in melanindepigmentation are Er: YAG, Nd: YAG, CO2, Argon, and the diodelaser, which is the most preferred one by clinicians.
We aim to evaluate the postoperative pain with The Visual Ana-log Scale (VAS) and clinical appearance of wound healing by com-paring scalping and diode laser methods to treat gingival hyperpig-mentation.

Materials and Methods
Study Design
Twenty individuals who were referred to Istanbul University Facultyof Dentistry Department of Periodontology for esthetic complaintsdue to gingival pigmentation. After obtaining informed consent,all individuals were assessed by the same practitioner (G.K). TheDummett-Gupta oral pigmentation index (DOPI) 14 was used for theevaluation of the pigmentation and a full periodontal examination,including plaque index (PI) 15, gingival index (GI) 16, clinical attach-ment level (CAL), and probing pocket depth (PPD) measurementsat six sites of each teeth (UNC-15, Hu-Friedy, Chicago, IL, USA)was carried out to determine the clinical periodontal status. Digi-tal orthopantomographs were taken from all individuals (KODAK9000 3D, Carestream Dental LLC, Atlanta, GA, USA) (Dental Imag-ing Software CS 3D, Carestream Dental LLC, Atlanta, GA, USA) toassess the alveolar bone level. Four smoker individuals with heavypigmentation were excluded from the study group. Sixteen (eightfemales and eight males, in the age range of 23 to 41) non-smokerand systemically healthy individuals who had light or moderategingival hyperpigmentation with no signs of gingival inflamma-tion, no alveolar bone loss, no sites with PPD>3 mm and CAL >2mm were identified as periodontally healthy and selected for thisstudy (Table 1). Neither oral hygiene instruction was given, nor ini-tial periodontal treatment was performed on any of the individualsprior to the depigmentation procedure.

Gingival Melanin Index
According to Dummett Oral Pigmentation Index (DOPI) 14, gingivalpigmentation classification is as follows:Score 1: No clinical pigmentation (pink gingiva)Score 2: Slight clinical pigmentation (slightly brown gingiva)Score 3: Moderate clinical pigmentation (medium brown or mixedpink and brown gingiva)Score 4: Severe clinical pigmentation (dark brown or bluish-blackgingiva)The gingival melanin index of the participants before and afterdepigmentation was determined with the help of this index and thevalues were recorded.

The individuals were randomly assigned to the scalpel or diodelaser group and all of the depigmentation procedures were carriedout by the same calibrated practitioner (R.B.K.Ü). At the end of theprocedures, all individuals were advised to use chlorhexidine glu-conate oral spray (0,2%, Klorhex, Drogsan Ltd, Istanbul, Turkey)for a week. Neither nonsteroidal anti-inflammatory analgesics nor

antibiotics were prescribed to evaluate the postoperative pain per-ception definitively. In addition, all patients were strictly instructedto notify the clinician if they took any prescription or nonprescrip-tion medication during the recovery period. All patients were givena VAS form which included a scale of 1-5 for each day to mark thepain they felt on the 1st, 2nd, 4th and 7th day after the procedure(Figure 1). At 1-week follow-up, the wound healing was evaluatedclinically, and photographs were taken of depigmented parts.

Depigmentation with Scalpel
Local infiltration anaesthesia (4% articaine HCl with 1:100.000epinephrine; Ultracaine D-S Forte, Sanofi Aventis, Frankfurt, Ger-many) was administered to the operation site. A 15C scalpel (Swann-Morton Ltd., Sheffield, UK) was placed parallel to the gingival sur-face with taken care not to extend the mucogingival line. Gingivo-plasty was performed by removing the epithelial tissue in eacharea with pigmentation starting from the gingival margin untilthe slight bleeding of connective tissue occurs. During the proce-dure to prevent excessive trauma, the operation site was irrigatedwith sterile saline water (0.9% NaCl, Polifarma, Istanbul, Turkey).The operator had observed the scalpel blade’s sharpness duringthe surgery and changed it when the blade’s performance was in-sufficient. Moisturized gauze pads were applied to the sites withbleeding for five minutes. The periodontal dressing was not appliedto the area in order not to affect postoperative pain.

Depigmentation with Diode Laser
Local infiltration anaesthesia (4% articaine HCl with 1:100.000epinephrine; Ultracaine D-S Forte, Sanofi Aventis, Frankfurt, Ger-many) was administered to the operation site. A diode laser (DoctorSmile, Vicenza, Italy) with 810 nm wavelength and 1W was usedfor the depigmentation procedure. The laser was set to continuouswave mode and the 320 nm tip was kept in contact with the pig-mented area during the ablation. The fiber optic tip was angulatedapproximately 45 degrees to the long axis of the teeth and appliedfrom mucogingival junction to the direction of the gingival marginwith paint brush strokes. Moisturized gauze pads were applied toclean the carbonized tissue remnants from the tip and moisturizethe surgical area.

Statistical Analysis
The data were recorded in a Microsoft Excel sheet and imported toa statistical computing software (SPSS v.27 for Windows, IBM Inc.,Chicago, USA) for further analyses. The differences of the periodon-tal indices and DOPI scores were compared regarding gender andoperation technique by using the Student t-test. The obtained datawere not distributed normally, and therefore comparisons betweenthe groups were tested using the Mann-Whitney U test. Resultswere represented as mean ± standard deviation (SD) and P-value <0.05 was considered significant.

Results
The demographic data, the periodontal index scores, and DOPI val-ues of the individuals were given in Table 1. Clinical parameters andage showed no statistically significant difference in terms of genderand operation technique (p>0,05). At the end of the seventh day,the individuals in the scalpel group showed total epithelialization,whilst the individuals in the laser group showed incomplete epithe-lialization. Nonetheless, no impaired wound healing was reportedby any of the individuals or observed by the practitioner (Figure 2).At the end of the follow-up period, all patients in the scalpel group
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Figure 1. VAS (Visual Analogue Scale) Form

were extremely satisfied with the esthetic results.
Individuals in the scalpel group significantly declared higherpain perception in comparison to the diode laser group on the firstand second days after the surgery (p = 0,002 and p = 0,038, respec-tively). No significant differences were found between the groupson the fourth- and seventh-day regarding pain perception (p >0,05) (Figure 3). Also, the pain perception in female and male in-dividuals regarding the depigmentation technique was compared,and no significant difference was observed in any comparisons (p >0,05) (Figure 4).

Discussion
Oral melanin hyperpigmentation is an endogenous or exogenouscondition characterized by an excess of melanin pigment accumu-lation due to various of local and systemic factors. It can be foundin individuals of all ages, genders, and races. Exogenous pigmen-tations occurs when the gingiva is exposed to foreign-body andstained. However, the occurrence of endogenous pigmentation canbe physiological, pathological, or metastatic 17. The differential di-agnosis of oral melanin pigmentation is critical since certain benignlesions might be malignant with a poor prognosis 18.

Although the physiological melanin pigmentation does notcause a medical problem, it might be an esthetic concern for manyindividuals, especially those with a high smile line. Gingival hyper-pigmentation can be treated using a variety of techniques in today’sesthetic dental practices. In the present study, individuals withlight or moderate gingival hyperpigmentation were treated witheither scalpel or diode laser. The post-operative discomfort andearly wound healing of the individuals regarding the surgical tech- Tab
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Figure 2. Intraoral view of the study groups (A: Laser group, baseline; B: Laser group, postoperative 7th day; C: Scalpel group, baseline; D: Scalpel group, postoperative 7th day)

Figure 3. The scalpel and diode laser techniques were compared. The VAS score was
significantly high in the scalpel group on the first and second days after the operation.
No significant difference was observed (* p=0,002 and ** p=0,038) between the
groups on the fourth and seventh days (p>0,05).

nique were compared. The patients’ pain perception was evaluatedaccording to the Visual Analog Scale (VAS), which is a well-knownand widely used tool to validate the subjective experience of thepain intensity Besides, the absence of a language and ease of appli-cation are the other advantages of this method 19. The pain scaleis scored from "no pain" to "unbearable pain," and the patient isasked to mark the number that best describes his or her discomforton the designated days. The average of the numbers marked by thepatients in each group is calculated and the pain level for that groupis found. In order to include illiterate patients in our study, visualelements were assigned for each score, which was equivalent to the

Figure 4. The VAS score of the female individuals in the scalpel group and diode laser
group were compared. Similarly, the VAS score of the male individuals between the
scalpel and diode laser groups was compared. Also, the comparison between male
and female individuals was carried out for each surgical technique separately. No
significant difference was detected in any comparisons (p>0.05).

pain level.
According to our findings, there was no significant differencebetween the VAS scores of the scalpel group and the laser group.However, VAS scores of the laser group were significantly lowerthan the scalpel group when scores for the first two days were com-pared. One explanation for this might be a rapid formation of thecoagulum, which covers the nerve endings and alleviates the senseof pain in laser-assisted depigmentation 20. Considering the laserand scalpel groups separately for males and females, although theVAS in the scalpel group was slightly higher than the laser group
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in both groups, there was no significant difference within or be-tween groups. In this study, the reason for grouping depigmenta-tion methods with gender was to measure the pain levels of males orfemales according to different methods. However, the mean valuesshowed that it was not necessary to select the treatment method bygender 21.Although there are many indices in the literature which classifythe severity and prevalence of oral pigmentation, the DummettOral Pigmentation Index (DOPI) is still the most widely used instudies and considered the gold standard 14. The DOPI values of thelaser and the scalpel groups were similar at baseline, there was nosignificant difference between them. Similarly, the comparison ofVAS score between male and female individuals was carried out foreach surgical technique separately. No significant difference wasdetected in any comparisons.In the scalpel group, the chair-time was relatively shorter; how-ever, the intraoperative hemorrhage and postoperative pain weresignificantly higher. It was observed that epithelization continuedclinically even on the 7th postoperative day. The gingival depig-mentation with surgical blades is a straightforward, practical, andless expensive treatment option. Still, it requires greater clinicalexperience due to the possibility of alveolar bone exposure in indi-viduals with a thin gingival phenotype. The main disadvantagesof this technique, including intraoperative bleeding, postoperativepain, and edema, have been addressed by several studies 4,22,23.The diode laser has continuous and pulsative modes in the wave-length range of 800-980 nm 9 and causes minimal harm to theperiosteum and alveolar bone during the operation and ensuresproper removal of the epithelial layer 24. Since it does not inter-act with hard tissue, it is indicated for soft tissue procedures suchas gingiva. As the fiber tip causes heat accumulation during use,thermal effects are observed on the tissue surface and a thick co-agulation layer forms and provides homeostasis 25. In our study,during the treatment of gingival hyperpigmentation with a diodelaser, we almost did not observe bleeding, albeit the operation timewas longer. In addition to this, the use of diode lasers in the gingi-val depigmentation procedures provides advantages over the otherlaser types due to their compact structure, relatively low costs, andease of use 26.Several studies in the literature reported that the woundheals faster when the depigmentation is performed with ascalpel 11,13,26,27. Consistent with the present literature, faster ep-ithelization was observed in the scalpel group compared to the lasergroup in our study. Although wound healing continued in the 1st-week follow-up, early post-operative epithelialization was betterin the scalpel group. According to some researchers, this was theresult of thermal damage to tissues by the diode laser 28. Neverthe-less, reduced postoperative pain is the remarkable benefit of thediode laser to the scalpel in early phase wound healing 29.One limitation of the study is the relationship between postop-erative pain and the scalpel’s sharpness could not be interpretedbecause the number of scalpels used was not noted. Our study aimedto evaluate the effect of the two surgical techniques on early woundhealing as the follow-up period was up to the 7th post-operativeday. Therefore, long-term studies should be planned to assess theeffectiveness of the surgical techniques on the recurrence of pig-mentation. Moreover, the effect of smoking on oral melanin hyper-pigmentation is undeniably high and the rate of recurrence afterdepigmentation varies depending on the frequency and amount ofsmoking 30. The inclusion of smokers in future studies is importantin terms of evaluating both wound healing rate and recurrences.

Conclusion
Successful clinical results can be obtained with both scalpel anddiode laser in the treatment of oral melanin hyperpigmentation.However, intraoperative homeostasis and relatively less postopera-

tive pain reveal the superiority of diode lasers to the scalpel. Besides,there are many safe and effective techniques for depigmentation,such as cryosurgery or different types of lasers. The choice of themethod may vary depending on the available equipment and pref-erence of the patient and the clinician.
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