Supplemental Table 1. External validation dataset demographics

	
	

	Total number of patients
	10 

	Sex
	

	 Male
	9(3)

	 Female
	1 

	Age (mean ± SD, years)
	72 ± 5

	Period between operations (mean ± SD, days)
	53 ± 10

	Primary site
	

	  Supraglottis
	1 

	  Glottis
	1 

	  Subglottis
	0 

	  Hypopharynx
	8(3)

	Histopathologic diagnosis
	

	  With thyroid cartilage invasion
	3 

	  Without thyroid cartilage invasion
	7 

	T stage
	

	  T1
	0 

	  T2
	4 

	  T3
	3 

	  T4
	3(3)

	N stage
	

	  N0
	0 

	  N1
	2 

	  N2
	2(1)

	  N3
	6(2)

	
	

	SD: standard deviation.
Numbers in parentheses are with thyroid cartilage invasion.




Supplemental Table 2. Diagnostic performances in external validation datasets

	　
	CNN model 
with masking
	CNN model
without masking

	
	
	
	

	AUC
	0.86(0.61-1.00)
	0.90(0.69-1.00)
	

	Accuracy(n,%)
	8/10, 80(48-100)
	9/10, 90(55-100)
	

	Sensitivity(n,%)
	2/3, 67(9-99)
	2/3, 67(9-99)
	

	Specificity(n,%)
	6/7, 86(42-100)
	7/7, 100(59-100)
	

	PPV(n,%)
	2/3, 67(9-99)
	2/2, 100(16-100)
	

	NPV(n,%)
	6/7, 86(42-100)
	7/8, 88(47-100)
	

	
	
	
	

	AUC: area under the curve, CI: confidence intervals, CNN: convolutional neural network, NPV: negative predictive value, PPV: positive predictive value.
Numbers in parentheses are 95% CI.
	







Supplemental Table 3. Diagnostic performances in cases with nonossified thyroid cartilage

	
	
	
	
	

	　
	CNN model 
with masking
	CNN model
without masking
	Senior Reader
	Junior Reader

	
	
	
	
	
	

	AUC
	1.00 (1.00-1.00)
	1.00 (1.00-1.00)
	0.58 (0.00-1.00)
	0.67 (0.34-0.99)
	

	Accuracy [n,%]
	5/5, 100 (48-100)
	5/5, 100 (48-100)
	2/5, 40 (5-85)
	3/5, 60 (15-95)
	

	Sensitivity [n,%]
	3/3, 100 (29-100)
	3/3, 100 (29-100)
	1/3, 33 (1-91)
	1/3, 33 (1-91)
	

	Specificity [n,%]
	2/2, 100 (16-100)
	2/2, 100 (16-100)
	1/2, 50 (1-99)
	2/2, 100 (16-100)
	

	PPV [n,%]
	3/3, 100 (29-100)
	3/3, 100 (29-100)
	1/2, 50 (1-99)
	1/1, 100 (3-100)
	

	NPV [n,%]
	2/2, 100 (16-100)
	2/2, 100 (16-100)
	1/3, 33 (1-91)
	2/4, 50 (7-93)
	

	
	
	
	
	
	

	AUC: area under the curve, CI: confidence intervals, CNN: convolutional neural network, NPV: negative predictive value, PPV: positive predictive value.
Numbers in parentheses are 95% CI.
	







Supplemental Table 4. Diagnostic performances on non-contrast enhanced or contrast-enhanced CT images

	
	
	
	
	

	　
	CNN model 
with masking,
non-contrast
	CNN model 
with masking,
contrast
	CNN model
without masking,
non-contrast
	CNN model 
without masking,
contrast

	
	
	
	
	
	

	AUC
	0.88 (0.63-1.00)
	0.88 (0.63-1.00)
	0.81 (0.54-1.00)
	0.79 (0.50-1.00)
	

	Accuracy [n,%]
	10/11, 91 (58-100)
	10/11, 91 (58-100)
	8/11, 73 (39-94)
	7/11, 64 (31-89)
	

	Sensitivity [n,%]
	3/3, 100 (29-100)
	3/3, 100 (29-100)
	3/3, 100 (29-100)
	2/3, 67 (9-99)
	

	Specificity [n,%]
	7/8, 87 (47-100)
	7/8, 87 (47-100)
	5/8, 63 (24-91)
	5/8, 63 (24-91)
	

	PPV [n,%]
	3/4, 75 (19-99)
	3/4, 75 (19-99)
	3/6, 50 (12-89)
	2/5, 40 (5-85)
	

	NPV [n,%]
	7/7,100 (59-100)
	7/7,100 (59-100)
	5/5, 100 (48-100)
	5/6, 83 (34-100)
	

	
	
	
	
	
	

	AUC: area under the curve, CI: confidence intervals, CNN: convolutional neural network, NPV: negative predictive value, PPV: positive predictive value.
Numbers in parentheses are 95% CI.
	



