Supplementary Materials

Extended Data Table 1: Baseline characteristics of the study population in the development and external test sets.
	Characteristics
	Development Set 
(Center C, n=438 &
Center D, n=2580)
	External Test Set-1 (Center A, n=466)
	External Test Set-2 (Center B, n=559)
	External Test Set-3 (Center E, n=672)

	Demographics
	
	
	
	

	Age, years
	56.8±23.5
	54.0±22.2*
	67.4±18.5***
	62.3±18.2***

	Age group, n (%)
	Ref.
	***
	***
	***

	  < 18 years
	362 (12.0%)
	53 (11.4%)
	22 (3.9%)
	36 (5.4%)

	  18-64 years 
	1314 (43.5%)
	228 (48.9%)
	162 (29.0%)
	289 (43.0%)

	  65-79 years
	863 (28.6%)
	146 (31.3%)
	220 (39.4%)
	255 (37.9%)

	  ≥ 80 years
	479 (15.9%)
	39 (8.4%)
	155 (27.7%)
	92 (13.7%)

	Technical Parameters
	
	
	
	

	CT Manufacturer, n (%)
	
	
	
	

	  GE
	439 (14.5%)
	466 (100.0%)
	559 (100.0%)
	672 (100.0%)

	  Siemens
	2579 (85.5%)
	0 (0.0%)
	0 (0.0%)
	0 (0.0%)

	Head NCCT Subgroup
	(n=1680)
	(n=0)
	(n=312)
	(n=247)

	Slice thickness, n (%)
	Ref.
	N/A
	ns
	ns

	  Thin layer (≤ 1.5mm)
	1678 (99.9%)
	N/A
	312 (100.0%)
	246 (99.6%)

	  Thick layer (> 1.5mm)
	2 (0.1%)
	N/A
	0 (0.0%)
	1 (0.4%)

	Qualified (no defect), n (%)
	1320 (78.6%)
	N/A
	80 (25.6%)***
	198 (80.2%)

	Sub-optimal (≥1 defect), n (%)
	360 (21.4%)
	N/A
	232 (74.4%)***
	49 (19.8%)

	  Isolated defect
	306 (18.2%)
	N/A
	199 (63.8%)***
	47 (19.0%)

	  Multiple defects (≥2)
	54 (3.2%)
	N/A
	33 (10.6%)***
	2 (0.8%)

	Thorax NCCT Subgroup
	(n=1338)
	(n=466)
	(n=247)
	(n=425)

	Slice thickness, n (%)
	Ref.
	***
	ns
	***

	  Thin layer (≤ 1.5mm)
	1338 (100.0%)
	439 (94.2%)
	247 (100.0%)
	341 (80.2%)

	  Thick layer (> 1.5mm)
	0 (0.0%)
	27 (5.8%)
	0 (0.0%)
	84 (19.8%)

	Qualified (no defect), n (%)
	184 (13.8%)
	106 (22.7%)***
	49 (19.8%)*
	38 (8.9%)*

	Sub-optimal (≥1 defect), n (%)
	1154 (86.2%)
	360 (77.3%)***
	198 (80.2%)*
	387 (91.1%)*

	  Isolated defect
	465 (34.8%)
	183 (39.3%)
	83 (33.6%)
	107 (25.2%)***

	  Multiple defects (≥2)
	689 (51.5%)
	177 (38.0%)***
	115 (46.6%)
	280 (65.9%)***


Data are Mean±Std for continuous variables and n (%) for categorical variables. N/A = not applicable, ns = not significant (p ≥ 0.05). Asterisks (*) indicate statistical significance compared with the Development Set (Ref.): * p<0.05, ** p<0.01, *** p<0.001. Age, years was compared using independent-samples Student's t-test; all other categorical variables use χ² test. 
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Extended Data Fig. 1: Detailed definitions and visual examples of various quality defects in this study.

[bookmark: _GoBack]Extended Data Table 2: The age distribution of all centers in the retrospective cohort.
	Characteristics
	Center A
	Center B
	Center C
	Center D
	Center E

	Total. Number of Individuals
	466
	559
	438
	2580
	672

	Total age distribution
	54.00±22.25
	68.52±17.83
	58.85±22.03
	55.63±25.30
	61.74±18.60

	Incomplete Vertex Scan
	N/A
	N/A
	62.00±00.00
	N/A
	64.00±16.71

	w/o Incomplete Vertex Scan
	N/A
	68.52±17.83
	58.83±22.08
	55.63±25.30
	59.57±21.42

	Incomplete Skull-base Scan
	N/A
	N/A
	N/A
	70.50±25.88
	63.10±24.23

	w/o Incomplete Skull-base Scan
	N/A
	68.52±17.83
	58.85±22.03
	55.59±25.29
	59.55±21.20

	Head Misalignment
	N/A
	68.84±25.44
	68.12±14.39
	56.82±26.89
	61.61±26.07

	w/o Head Misalignment
	N/A
	68.50±17.27
	58.50±22.21
	55.45±25.05
	59.28±20.16

	Head Motion Artifact
	N/A
	68.55±18.68
	57.95±25.31
	55.64±27.79
	67.56±11.69

	w/o Head Motion Artifact
	N/A
	68.45±15.31
	58.93±21.77
	55.63±25.07
	59.15±21.70

	Head Metal Artifact
	N/A
	75.14±9.93
	58.57±25.14
	62.58±24.07
	66.78±18.30

	w/o Head Metal Artifact
	N/A
	68.04±18.19
	58.89±21.58
	55.39±25.31
	59.43±21.38

	Incomplete Apex Scan
	51.60±24.19
	28.00±00.00
	N/A
	75.00±10.58
	N/A

	w/o Incomplete Apex Scan
	54.06±22.23
	66.97±17.92
	53.43±22.88
	59.26±20.25
	63.78±15.90

	Incomplete Lung-base Scan
	47.96±22.50
	60.89±17.84
	61.75±10.21
	58.16±18.16
	62.27±13.24

	w/o Incomplete Lung-base Scan
	54.38±22.21
	67.54±17.99
	53.27±23.03
	59.52±20.54
	64.03±16.30

	Thorax Misalignment
	52.27±23.61
	74.31±18.86
	63.16±24.32
	74.52±16.64
	68.93±13.83

	w/o Thorax Misalignment
	54.24±22.08
	65.57±17.66
	51.79±22.28
	57.81±19.94
	59.89±16.27

	Respiratory Motion Artifact
	52.16±22.02
	71.96±16.74
	55.69±23.53
	64.40±19.32
	67.36±13.74

	w/o Respiratory Motion Artifact
	56.03±22.38
	60.71±17.71
	48.96±20.96
	50.09±18.56
	55.75±17.45

	Thorax Metal Artifact
	52.54±23.37
	69.09±16.26
	57.87±19.26
	64.28±16.61
	64.07±14.88

	w/o Thorax Metal Artifact
	55.52±20.97
	63.82±19.85
	45.48±26.55
	51.14±22.90
	63.33±17.40


Results are presented in Mean±Std. N/A = not applicable.
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Vertex Miss:

Incomplete anatomical coverage at the most superior
aspect of the cranial scan, where the scanning range fails
to encompass the entire cranial vault (vertex) up to the
superior sagittal sinus.

Skull-Based Miss:

Incomplete anatomical coverage at the inferior boundary of
the intracranial scan, where the scanning range terminates
prematurely before capturing the lower limits of the
posterior fossa and skull base structures.

Head Misalignment:

A significant positioning deviation exceeding a 10°
threshold, where the patient's head is tilted, rotated, or
asymmetrical relative to the standard orthogonal
anatomical axes (axial, sagittal, and coronal) of the CT
scanner gantry.

Head Motion Artifact:

Image degradations caused by involuntary or voluntary
patient movement during CT scanning. These artifacts
present as double contours (ghosting), blurriness of rigid
bone boundaries, or alternating dark and light streaks
spreading radially from cortical interfaces on axial slices.

Head Metal Artifact:

Image degradations caused by high-density metallic
objects that introduce severe star-burst or streak shadows.
Based on diagnostic acceptability, this defect is restricted
to streaks that overlap critical intracranial structures and
compromise interpretation.

Thorax

Apex Miss:

Incomplete anatomical coverage at the superior boundary
of a chest scan, where the imaging volume fails to
encompass the lung apices completely.

Lung-Base Miss:

Incomplete anatomical coverage at the inferior boundary of
the thorax scan, where the scanning range terminates
before capturing the entire costophrenic angles and the
dome of the diaphragm.

' Thorax Misalignment:

A significant positioning deviation exceeding a 10°
threshold, where the patient's thorax is tilted, rotated, or
asymmetrical relative to the standard orthogonal
anatomical axes (axial, sagittal, and coronal) of the CT
scanner gantry.

Respiratory Motion Artifact:

Image distortions caused by chest wall movement or
diaphragmatic excursion during the scan typically result
from a patient’s inability to hold their breath or a failure to
comprehend breath-holding instructions. These artifacts
appear as blurring and double-imaging (ghosting) of the
diaphragm.

Thorax Metal Artifact:

Image degradations caused by high-density metallic
objects that introduce severe star-burst or streak shadows.
Based on diagnostic acceptability, this defect is restricted
to streaks that overlap critical intrathoracic structures (such
as lung parenchyma or mediastinum) and compromise
interpretation.
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