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Material and Methods
Sample Size
PASS15.0 software was used to calculate the sample size. This study was exploratory. At the beginning of the study, relevant data results reported in previous studies were not found, so a preliminary experiment was conducted to obtain data and calculate the sample size required for the experiment. In the preliminary experiment, the mean ± standard deviation of the time of swelling subsiding in the labial approach group, the palatal approach group, and the intranasal approach group were 10.2±3.11 day, 4.6±0.89 day, and 6.6±0.89 day, respectively. Bonferroni was used to correct the α value due to the subsequent pair-on comparison. According to α=0.0167, β=0.2, and the calculated sample size required for each indicator was 27. Therefore, the total sample size of this study was finally 30 cases.
Index evaluation
During the operation, the time from incision to completing suture was recorded as the total operative time, and he time from incision to identifying mesiodens was recorded as the time for searching and identifying mesiodens. Osteotomy area was assessed by preoperative and postoperative osteotomy photographs. The thickness of cortical bone was measured by CT, and the volume of osteotomy was finally calculated. After suturing, the researchers recorded the amount of fluid in the aspirator and the amount of saline consumed.
[bookmark: _Hlk91491628][bookmark: _Hlk91492094][bookmark: _Hlk91668627]All patients were photographed in a 90° lateral view or lateral skull films before surgery, 3 days after surgery and 7 days after surgery. There are two main indexes to evaluate swelling : the degree of swelling and the time of swelling subsiding.The line between the nasion(N’) and the pogonion of soft tissue(Pg’) was used as the line1.The angle of Line1-ULPg’ was the angle formed by the line between the Upper Labrale ( UL ) and the pogonion of soft tissue(Pg’) and line 1.The angle of Line1-SnUL was the angle formed by the line between subnasale(Sn) and the Upper Labrale ( UL ) and the line1.The angle of Line1-SnPg’ was the angle formed by the line between subnasale(Sn) and the pogonion of soft tissue(Pg’) and the line1. The time of swelling subsiding was from wound closure to swelling subsiding. The pulp vitality of adjacent teeth of mesiodens in maxillary anterior area was examined. All vitality tests were performed before surgery, 3 days after surgery and 7 days after surgery. The same equipment was used for each patient, and the tests were performed in order of the electrical pulp test, followed by LDF, and finally by LSCI. 
The patients were divided into three groups based on pain score: mild, moderate, and severe pain. The time of pain subsiding was recorded through a daily follow-up plan. At 7 days postoperatively, all patients received questionnaires to assess their satisfaction with the treatment. With the cooperation of oral and maxillofacial surgeons and otolaryngologists, the bilateral nasal inspiratory and expiratory volumes were recorded. Half a year after surgery, the continuity and gray-values of the cortical bone were evaluated using cone-beam CT examination.
Quality control
This study was a single-blind randomized controlled trial. All surgeries were performed at our department by the same surgical team (including an oral and maxillofacial surgeon and an otolaryngologist). All surgical data were collected and analyzed by the other two oral and maxillofacial surgeons.




Appendix Table1: Baseline Characteristic in the LA, PA, and IA Groups.
	[bookmark: _Hlk91670567]Characteristic
	Group

	
	LA
（n=10）
	PA
(n=10)
	IA
(n=10)

	Demographics
	
	
	

	Age, y
	10.10±2.08
	9.80±1.93
	10.20±1.93

	Sex, female
	30%
	40%
	50%

	One mesiodens per patient
	100%
	100%
	100%

	Permanent dentition
	60%
	50%
	60%

	Electric pulp measurements of adjacent tooth
	14.70±4.24
	14.80±3.62
	15.20±5.07



Measurement data were expressed as mean ± standard deviation.
Count data were expressed as percentage.
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