Research process
All intubations were performed by the same anesthesiologist, skilled in both intubation devices. Preoperative visits were routinely conducted the day before surgery to assess the patient's airway condition, including modified Mallampati classification (Supplementary Table 1), thyromental distance, mouth opening degree, cervical spine mobility, neck circumference, grading of upper lip bite test (Supplementary Table 1), tooth looseness, as well as explaining precautions, and obtaining signed informed consent. Upon entering the operation room, intravenous fluids were opened, and electrocardiogram, heart rate, blood pressure, pulse oximetry were routinely monitored. After the patient's mood stabilized, data from three minutes after stabilization were recorded as the baseline vital signs. Anesthesia was induced with midazolam 0.04 mg/kg, sufentanil 0.3 μg/kg, propofol 2 mg/kg, and cisatracurium 0.15 mg/kg. Positive pressure ventilation by mask was administered after the eyelash reflex disappeared, and mask ventilation classification was recorded (Supplementary Table 1). Intubation was performed after three minutes of cisatracurium injection and jaw relaxation. Tracheal tubes were routinely used with a 7.5 mm reinforced tube in men and a 7.0 reinforced tube in women. In the VS group, the distal end of the stylet was fixed approximately 0.5 cm from the distal end of the tracheal tube, with both the stylet and tube fully lubricated. The distance between the upper incisors and the thyroid cartilage (measured as the horizontal distance between two vertical lines drawn from the upper incisors and the highest point of the thyroid cartilage to the operating bed) was used to determine the bending length of the tip of the malleable stylet during tracheal intubation. The anesthesiologist shaped the malleable stylet to 60°-90° bend. At the tip of the tracheal tube cuff, the VL group bent the tube to 60°-90° according to the patient's condition, and lubricated the stylet and the tracheal tube adequately. Anesthesia was maintained with a combination of sevoflurane, propofol and remifentanil, with dosage adjusted according to intraoperative needs (BIS at 40-60). Muscle relaxants were administered intermittently. At the end of the operation, the anesthesiologist would give the pain medication according to the specific situation. The tracheal tube was removed once extubation criteria were met, and the patient was transferred to the PACU. Follow-up staff assessed and recorded the incidence and grading of postoperative sore throat (PST) and postoperative hoarseness (PH) at one hour and 24 hours (Supplementary Table 1).
[bookmark: _Hlk177647931]During intubation, the patient was in a supine position with the head in a natural alignment. The operator, wearing sterile examination gloves, stood directly above the patient's head. After adequate induction, vocal cords were first visualized using a Macintosh laryngoscope, and the laryngoscope exposure grading (modified Cormork-Lehane classification, C-L classification) was recorded (Supplementary Table 1) before tracheal intubation was performed. Both intubation regimens should not exceed one minute per intubation, and the SpO2 should be greater than 95%, or the procedure would be terminated. If both attempts were unsuccessful, the intubation was considered unsuccessful, and the operator was free to switch to another clinical method. In the VS group, the operator inserted the left thumb from the left corner of the patient's mouth, pressing against the left lower molar, while the remaining four fingers lifted the lower jaw to elevate the epiglottis. Alternatively, an assistant gently lifted the lower jaw to elevate the epiglottis. The right hand held the handle of the malleable visual stylet which was inserted from the right corner of the mouth. The operator rotated the stylet counterclockwise to return to the midline, advancing it through the oral cavity along the tongue, passing the root of the tongue and the uvula in turn until the epiglottis appeared on the screen. The operator then pressed down or lift on the stylet to visualize the vocal cord. After aligning with the vocal cord, the stylet was gently advanced, allowing the tracheal rings to come into view. The tracheal tube was then pushed into the trachea and adjusted to the appropriate depth. In the VL group, the operator held the laryngoscope in the left hand while using the right hand to open the lower jaw. The visual laryngoscope was inserted through the middle of the mouth and lips, sliding along the surface of the tongue. Using the uvula as a landmark, the operator adjusted the scope to expose the uvula, epiglottis, and glottis sequentially. Once the tip of the catheter passed through the glottis, the stylet was removed, and the tube was advanced to the appropriate depth. The laryngoscope was then withdrawn. After completion of intubation, the depth of the tube was adjusted (21 cm for women; 23 cm for men). Clear and symmetrical breath sounds in both lungs were confirmed, the cuff of tube was inflated. Cuff pressure was measured with a manometer, aiming to maintain it at 25-30 cmH2O. The catheter was fixed by adhesive tape. The cuff pressure was measured again after stabilization of the body position or pneumoperitoneum if the body position had been altered or if pneumoperitoneum surgery had been performed.

	Supplementary Table 1. Methods and grading of airway assessment and sore throat and hoarseness assessment.

	Modified Mallampati Classification
	Classification
	Observed structures

	
	Grade I
	Visible soft palate, pharyngeal cavity, uvula, pharyngeal palatal arch

	
	Grade II
	Visible soft palate, pharyngeal cavity, uvula

	
	Grade III
	Soft palate, base of uvula only

	
	Grade IV
	Invisible soft palate

	Grading of Upper Lip Bite Test
	Classification
	Description

	
	Grade I
	May exceed the red line of the upper lip

	
	Grade II
	Below the red line of the upper lip

	
	Grade III
	Can't bite upper lip

	Mask Ventilation Classification
	Classification
	Definition

	
	Grade I
	Smooth ventilation (Good ventilation can be obtained by lying in the supine sniffing position and clasping the mask with one hand)

	
	Grade II
	Slightly impeded (Place an oropharyngeal or nasopharyngeal airway with one hand on the mask; or a single person with both hands on the lower jaw to tighten the mask while opening the mechanical ventilation, can obtain good ventilation)

	
	Grade III
	Apparently impeded (Good ventilation cannot be obtained by the above methods, and two-person pressurization-assisted ventilation is required to maintain SpO2 ≥ 90%)

	
	Grade IV
	Failure of ventilation (Inability to maintain SpO2 ≥ 90% with two-person pressurization-assisted ventilation ventilation)

	Modified Cormork-Lehane Classification
	Classification
	Visible structures

	
	Grade I
	All structures of the glottis can be seen

	
	Grade IIa
	Part of the structure of the glottis can be seen

	
	Grade IIb
	Only the posterior pole of the glottis can be visualized or only the arytenoid cartilage can be seen

	
	Grade III
	Only the epiglottis is visible, not the glottis.

	
	Grade IV
	Neither the vocal cords nor the epiglottis are visible

	Grading of Sore Throat 
	Grading
	Description

	
	Grade 0
	No pain

	
	Grade I
	Mild sore throat (complains of sore throat only on questioning, less severe than with a cold)

	
	Grade II
	Moderate sore throat (active complaint of sore throat, similar to that of a cold)

	
	Grade III
	Severe sore throat (intolerable sore throat, worse than a cold)

	Grading of Hoarseness 
	Grading
	Description

	
	Grade 0
	Normal

	
	Grade I
	Slight change (the voice is slightly altered but does not affect the listener's understanding or normal communication)

	
	Grade II
	Moderate change (the voice is noticeably altered, slightly affecting the listener's understanding but still allowing effective communication

	
	Grade III
	Severe change (the voice is extremely altered, significantly affecting the listener's understanding and making communication difficult)



	Supplementary Table 2. General information and preoperative airway assessment in both groups.

	　
	VS Group (N=75)
	VL Group (N=73)
	P value

	Age (y)
	40 (20)
	42 (20)
	0.18

	Gender
	
	
	0.91

	Male
	58 (77.33%)
	57 (78.08%)
	

	Female
	17 (22.67%)
	16 (21.92%)
	

	ASA grade
	
	
	0.92

	Grade I
	57 (76.00%)
	56 (76.71%)
	

	Grade II
	18 (24.00%)
	17 (23.29%)
	

	BMI
	21.67 (4.75)
	21.88 (5.01)
	0.77

	Duration of surgery (min)
	93.39±46.91
	81.78±39.51
	0.11

	Duration with tracheal tube (min)
	106 (60)
	109.15 (54.1)
	0.91

	Modified Mallampati classification
	
	
	0.88

	Class I
	42 (56.00%)
	40 (54.79%)
	

	Class II
	33 (44.00%)
	33 (45.21%)
	

	Degree of mouth opening (cm)
	4.15±0.55
	4.11±0.51
	0.52

	3-3.9
	31 (41.33%)
	26 (35.62%)
	

	4-4.9
	38 (50.67%)
	43 (58.90%)
	

	≥5
	6 (8%)
	4 (5.48%)
	

	Thyromental distance (cm)
	8.8 (1.1)
	8.4 (1)
	0.11

	7-7.9
	15 (20.00%)
	15 (20.55%)
	

	8-8.9
	31 (41.33%)
	35 (47.94%)
	

	9-9.9
	25 (33.33%)
	18 (24.66%)
	

	≥10
	4 (5.33%)
	5 (6.85%)
	

	Neck circumference（cm）
	35 (4.5)
	34 (4.6)
	0.45

	＜42
	70 (93.33%)
	71 (97.26%)
	

	≥42
	5 (6.67%)
	2 (2.74%)
	

	The upper lip bite test
	
	
	0.27

	Class I
	62 (82.67%)
	55 (75.34%)
	

	Class II
	13 (17.33%)
	18 (24.66%)
	

	Mask Ventilation Classification
	
	
	0.98

	Class I
	73 (97.33%)
	71 (97.26%)
	

	Class II
	2 (2.66%)
	2 (2.74%)
	

	C-L classification
	
	
	0.21

	Class I
	32 (42.67%)
	22 (30.13%)
	

	Class II
	40 (53.33%)
	45 (61.65%)
	

	Class IIa
	18 (24%)
	28 (38.36%)
	

	Class IIb
	22 (29.33%)
	17 (23.29%)
	

	Class III
	3 (4%)
	6 (8.22%)
	

	Tooth loosening
	3 (4%)
	1 (1.37%)
	0.32

	Protruding upper incisor
	1 (1.33%)
	1 (1.37%)
	0.99









	Supplementary Table 3. Different hemodynamic data at different moments according to different subgroups of airway assessment metrics.

	Pre-intubation assessment
	Subgroup
	Hemodynamic indicators
	VS group (N1)
	VL group (N2)
	P value

	Degree of mouth opening
	3-3.9 cm (N1 = 31, N2 = 26)
	MAP (T2，mmHg)
	79 (22)
	86.5 (25)
	0.04

	
	
	HR (T2, bpm)
	76 (13.5)
	82.5 (17)
	0.03

	
	
	HR (T3, bpm)
	66 (13)
	74 (14)
	0.02

	Thyromental distance
	7-7.9 cm (N1 = 15, N2 = 15)
	MAP (T2, mmHg)
	75 (13.5)
	89 (19.5)
	0.01

	C-L classification
	Grade IIa (N1 = 18, N2 = 28)
	MAP (T2, mmHg)
	74 (23)
	87 (21)
	0.04

	
	
	HR (T2, bpm)
	68.5 (9)
	80.5 (19)
	0.03

	
	
	SBP (T3, mmHg)
	99.5 (22)
	105 (18.5)
	0.04

	
	
	HR (T3, bpm)
	60.5 (10)
	62.5 (15)
	0.02

	Note: We evaluated different hemodynamic data at different moments according to different subgroups of airway assessment metrics, but we only list data with P < 0.05.




	Supplementary Table 4. Comparison of hemodynamics at different C-L grades in VS Group at T2.

	C-L classification
	Grade I (n = 32)
	Grade IIa (n = 18)
	Grade IIb (n = 22)
	Grade III (n = 3)

	SBP (T2, mmHg)
	104.5 (18)
	104.5 (31)
	114.5 (21)**
	114 (22)

	DBP (T2, mmHg)
	66.5 (13)
	67 (20)
	79 (15)**
	69 (21)

	MAP (T2, mmHg)
	75 (15.5)
	74 (23)
	89.5 (18)**
	82 (22)

	HR (T2, bpm)
	74 (15)
	68.5 (9)
	78 (10)#
	78 (29)

	[bookmark: RANGE!A7]Note: There were no statistically significant differences in the hemodynamic indices of T0, T1, T3, and T4; only T2 hemodynamic changes are listed. **: p < 0.01 for Grade IIb vs Grade I, #: p < 0.05 for Grade IIb vs Grade IIa.



	Supplementary Table 5. Intubation-related PST and PH in patients who underwent laparoscopic surgery in both groups.

	　
	VS group (N = 71)
	VL group (N = 68)
	P value

	
	
	
	
	

	Postoperative one hour PST grading
	
	
	
	

	Grade 0
	63 (88.73%)
	56 (82.35%)
	0.34
	

	Grade I
	7 (9.86%)
	11 (16.18%)
	
	

	Grade II
	1 (1.41%)
	1 (1.47%)
	
	

	Postoperative one hour PH grading
	
	
	
	

	Grade 0
	38 (53.52%)
	25 (36.76%)
	0.047
	

	Grade I
	30 (42.25%)
	37 (54.41%)
	
	

	Grade II
	3 (4.23%)
	6 (8.82%)
	
	

	Postoperative 24 hours PST grading
	
	
	
	

	Grade 0
	69 (97.18%)
	64 (94.12%)
	0.37
	

	Grade I
	2 (2.82%)
	4 (5.88%)
	
	

	Postoperative 24 hours PH grading
	
	
	
	

	Grade 0
	60 (84.51%)
	57 (83.82%)
	0.91
	

	Grade I
	11 (15.49%)
	11 (16.18%)
	
	

	Note: P values are based on a chi-square test for the incidence of PH and PST (not graded) in both groups.
	



	Supplementary Table 6. Postoperative one hour PH and PST in VS group at different thyromental distances.

	　
	7-7.9 cm (N = 15)
	8-8.9 cm (N = 31)
	> 9 cm (N = 29)

	
	
	
	
	

	Postoperative one hour PST grading
	
	
	
	

	Grade 0
	12 (80%）
	31 (100%)*
	23 (79.31%)##
	

	Grade I
	3 (20%)
	0 (0%)
	5 (17.24%)
	

	Grade II
	0 (0%)
	0 (0%)
	1 (3.45%)
	

	Postoperative one hour PH grading
	
	
	
	

	Grade 0
	6 (40%)
	22 (70.97%)
	12 (41.38%)#
	

	Grade I
	8 (53.33%)
	9 (29.03%)
	15 (51.72%)
	

	Grade II
	1 (6.67%)
	0 (0%)
	2 (6.90%)
	

	Note: *: P < 0.05 for the 8-8.9 cm group vs the 7-7.9 cm group. #: P < 0.05 for the > 9 cm group vs the 8-8.9 cm group. ##: P < 0.01 for the > 9 cm group vs the 8-8.9 cm group (All comparisons were made using the chi-square test which does not distinguish between degrees, but only incidence).
	



