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Supplementary figure 1. Regions of two-point discrimination test.
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Supplementary figure 2. Clinical procedure of the removal of extraction device and the remaining tooth (secondary surgery). A: intra-oral image before the secondary surgery showing no inflammation of the surgical area. B: intra-oral image after the secondary surgery, the extraction device and the remaining tooth has been successfully removed. C: the removed miniscrews and remaining tooth: a: miniscrew on the mandible; b: extraction spring; c: miniscrew on the remaining tooth; d: remaining tooth.
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Supplementary figure 3. Clinical and radiological images of patient 3. A: Clinical images of the primary surgery. B: CBCT before the primary (upper) and secondary(lower) surgery of patient 3.
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Supplementary figure 4. Radiographic images of patient 4 and patient 5. A&B: CBCT before the primary surgery (A) and panoramic radiograph before secondary surgery (B) of patient 4. C: CBCT before the primary (upper) and secondary(lower) surgery of patient 5. 

Inclusion criteria and exclusion criteria for IMTM extraction with coronectomy-miniscrew traction
Inclusion criteria: ①age between 18 to 40 years old; ②with at least one IMTM needed to be extracted and diagnosed by radiography as closely connecting the IAN; ③normal width and shape of mouth opening.

Exclusion criteria: ①clinical signs of systemic infection; ②medically compromised conditions because of diabetes, chemotherapy, previous radiotherapy, immunologic disease, bone disease (osteoporosis, osteosclerosis or osteopetrosis); ③existing neural disorders of IAN; ④any plans for orthognathic surgery; ⑤pregnancy; ⑥ symptoms of IMTM (non-vital third molars; caries; endodontic disease; wisdom teeth associated with apical pathology or apical cystic or neoplastic lesions); ⑦bad oral hygiene and uncontrolled periodontitis; ⑧CBCT examination shows that the IMTM is completely bone buried, with no risk of injury to the adjacent teeth and no clinical symptoms; ⑨IMTM impacted in an up-side-down manner; ⑩patients unable to cooperate or unable to comeback for follow-up. 

Patients (control group)
In March 2021, all patients received by Dr. Zhao in Nanjing Stomatological Hospital, Medical School of Nanjing University to extract their IMTMs were evaluated as candidates for control group. 

Inclusion criteria: ①age between 18 to 40 years old; ②with at least one IMTM needed to be extracted; ③normal width and shape of mouth opening.

Exclusion criteria: ①clinical signs of systemic infection; ②medically compromised conditions because of diabetes, chemotherapy, previous radiotherapy, immunologic disease, bone disease (osteoporosis, osteosclerosis or osteopetrosis); ③existing neural disorders of IAN; ④any plans for orthognathic surgery; ⑤pregnancy; ⑥ symptoms of IMTM (non-vital third molars; caries; endodontic disease; wisdom teeth associated with apical pathology or apical cystic or neoplastic lesions); ⑦bad oral hygiene and uncontrolled periodontitis; ⑧CBCT examination shows that the IMTM is completely bone buried, with no risk of injury to the adjacent teeth and no clinical symptoms; ⑨IMTM impacted in an up-side-down manner; ⑩patients unable to cooperate or unable to comeback for follow-up. 

Finally, 14 patients agreed to join our study with full consent. All patients had their IMTM extracted by Dr. Zhao. Their general clinical information was recorded. All patients were given a form on which they reported the degree and intensity of pain on a 10-cm horizontal visual analog scale (VAS) during the first 7 postoperative days1. Patients also were required to make daily reports on fever, swelling, trismus, ulcer and other adverse events. Patients were required to comeback 7 days after surgery, on which day the suture would be removed, the form would be collected, the swelling degree and mouth opening width would be recorded. All patients were followed up for 12 months. Detailed information is listed in Supplementary Table 1.
Supplementary Table 1. General information of patients in the control group
	ID
	Sex
	Age
	Tooth
	Impaction

type
	Adjacent tooth injury
	IAJ injury
	Other adverse effects 
	

	1
	F
	26
	48
	Mesial
	None
	None
	None
	

	2
	F
	34
	48
	Mesial
	None
	None
	None
	

	3
	F
	22
	38
	Mesial
	None
	None
	None
	

	4
	M
	30
	38
	Mesial
	None
	None
	None
	

	5
	F
	25
	38
	Mesial
	None
	None
	None
	

	6
	M
	25
	38
	Vertical
	None
	None
	None
	

	7
	F
	33
	48
	Vertical
	None
	None
	None
	

	8
	F
	34
	48
	Mesial
	None
	None
	None
	

	9
	F
	27
	38
	Vertical
	None
	None
	None
	

	10
	F
	23
	38
	Mesial
	None
	None
	None
	

	11
	F
	34
	38
	Mesial
	None
	None
	None
	

	12
	F
	36
	48
	Vertical
	None
	None
	None
	

	13
	F
	27
	38
	Vertical
	None
	None
	None
	

	14
	M
	32
	48
	Distal
	None
	None
	None
	

	Mean
	-
	27.42 ± 1.621
	-
	-
	
	
	
	


Diagnostic criteria for complications

1.  Limited mouth opening

Mouth opening width was measured as the distance between incisal edge between upper and lower incisors.
(1) Normal mouth opening: the index finger, middle finger and ring finger can be placed vertically between the incisal edges of the upper and lower incisors when opening the mouth 

(2) Mild mouth opening restriction: only two horizontal fingers can be placed between the incisal edges of the upper and lower incisors, about 2~2.5cm.

(3) Moderate mouth opening restriction: only one finger can be placed between the incisal edges of the upper and lower incisors, about 1~2.0cm.

(4) Severe mouth opening restriction: the upper and lower incisal edges are less than one finger apart, about 1 cm or less.

(5) Complete mouth opening restriction: the teeth are tightly closed and the mouth cannot be opened at all.

2. Swelling

1) Extra-oral swelling 

(1) Grade 0: no swelling, normal skin color, normal skin texture; no redness and swelling of intraoral gums

(2) Grade I: mild swelling, normal skin color or mild redness and bruising, basic normal skin texture; mild redness and swelling of the intraoral gums, no difference in appearance from the normal gums on the opposite side, extensive bleeding on probing

(3) Grade II: moderate swelling, red and blue skin, texture is not obvious

(4) Grade III: severe swelling, shiny skin with obvious redness, swelling and bruising, and loss of texture

2) Intra-oral swelling 

(1) Grade 0: no redness or swelling of the gingiva, no bleeding on probing

(2) Class I: mild redness and swelling of the gingiva, bleeding on probing. Not different in appearance from normal gingiva.

(3) Grade II: moderate to severe redness and swelling of the gingiva, with extensive bleeding on probing and significant difference in appearance from the normal gingiva.

3. Post-operative pain

Post-operative pain was marked by Visual Analogue Scale (VAS). VAS is a 10 cm horizontal line on the paper, with 0 at the left end of the line indicating "no pain" and "10" at the right end of the line indicating severe pain. Every spot of the line indicates varying degrees of pain. Patients were required to mark the horizontal line to indicate the degree of pain 6 hours after surgery, and on the same time every day after surgery, lasting for 7 days.

Reference：
1.
Monaco G, D'Ambrosio M, De Santis G, Vignudelli E, Gatto MRA, Corinaldesi G. Coronectomy: A Surgical Option for Impacted Third Molars in Close Proximity to the Inferior Alveolar Nerve-A 5-Year Follow-Up Study. Journal of oral and maxillofacial surgery : official journal of the American Association of Oral and Maxillofacial Surgeons 2019; 77:1116-24.



