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Supplementary Table 1. SPECT acquisition and reconstruction parameters
	Parameter
	Symbia T6 and Symbia Intevo 6 (Siemens Healthcare)
	NM/CT 870 CZT (GE HealthCare)

	Radiotracer
	123I-FP-CIT
	123I-FP-CIT

	Administered activity
	167 MBq
	167 MBq

	Uptake time
	3–4 h after intravenous administration
	3–4 h after intravenous administration

	Collimator
	Low-medium-energy general-purpose collimator
	Medium-energy high-resolution and sensitivity collimator (MEHRS)

	Acquisition
	90 projections; 210 s/cycle × 8 cycles; circular orbit
	120 views/cycle × 4 cycles; circular orbit; total acquisition time, 28 min 0 s

	Scatter correction
	Triple-energy window method
	Triple-energy window method

	Reconstruction
	Flash 3D with CT-based attenuation correction
	OSEM with resolution recovery, scatter correction, and CT-based attenuation correction

	Matrix size/pixel size
	128 × 128 / 3.3 mm
	128 × 128 / 3.4 mm

	Reconstruction parameters
	6 subsets, 8 iterations; Gaussian filter, 6 mm
	10 subsets, 4 iterations; Butterworth filter, 0.6 cycles/cm


Note: Nominal reconstructed pixel sizes are shown. The NIfTI images used for ROI extraction had an approximately 3.3-mm isotropic voxel size.

Abbreviations: ¹²³I-FP-CIT, ¹²³I-labeled 2β-carbomethoxy-3β-(4-iodophenyl)-N-(3-fluoropropyl)nortropane; CT, computed tomography; MEHRS, medium-energy high-resolution and sensitivity; NIfTI, Neuroimaging Informatics Technology Initiative; OSEM, ordered-subsets expectation maximization; ROI, region of interest; SPECT, single-photon emission computed tomography.



Supplementary Table 2. De-identified individual-level dataset used for statistical analyses
	Case ID
	Age, years
	Sex
	SD phenotype
	PSP-F
	CBS
	C9ORF72 repeat expansion
	MAPT pathogenic variant
	GRN pathogenic variant
	NPI disinhibition score
	DR-centered midbrain SUR
	Striatal SUR
	Caudate SUR
	Putaminal SUR
	SSRI
	Clinically documented parkinsonism
	DAT-SPECT system
	CDR
	CDR-SB
	MMSE

	01
	76
	M
	Yes
	No
	No
	−
	−
	−
	2
	1.236
	5.283
	2.797
	6.145
	No
	No
	GE
	1.0
	5.0
	20

	02
	73
	M
	Yes
	No
	No
	−
	N.A.
	N.A.
	8
	1.435
	4.200
	2.688
	4.864
	No
	No
	GE
	0.5
	1.5
	4

	03
	76
	F
	Yes
	No
	No
	−
	−
	−
	1
	2.148
	5.101
	3.396
	6.042
	No
	No
	GE
	0.5
	2.5
	27

	04
	74
	F
	No
	No
	No
	−
	−
	−
	6
	1.522
	5.930
	3.877
	6.731
	No
	No
	GE
	1.0
	4.0
	27

	05
	66
	M
	Yes
	No
	No
	−
	−
	+
	0
	1.462
	3.241
	1.562
	3.845
	No
	No
	GE
	2.0
	11.0
	23

	06
	66
	F
	No
	No
	Yes
	−
	−
	−
	9
	1.587
	1.691
	1.021
	1.965
	No
	Yes
	GE
	1.0
	5.0
	30

	07
	75
	M
	No
	No
	No
	−
	−
	−
	12
	0.972
	3.641
	1.764
	4.205
	Yes
	No
	GE
	2.0
	12.0
	10

	08
	52
	F
	No
	No
	No
	−
	−
	−
	8
	1.802
	3.250
	1.814
	3.770
	No
	No
	Siemens
	2.0
	10.0
	8

	09
	60
	F
	Yes
	No
	No
	−
	−
	−
	1
	1.233
	6.523
	4.502
	7.185
	No
	No
	GE
	1.0
	6.0
	21

	10
	60
	F
	Yes
	No
	No
	N.A.
	N.A.
	N.A.
	0
	1.762
	6.602
	4.654
	7.416
	No
	No
	GE
	1.0
	6.0
	13

	11
	78
	F
	Yes
	No
	No
	−
	−
	−
	1
	1.953
	6.200
	4.251
	7.086
	No
	No
	GE
	1.0
	6.0
	15

	12
	71
	F
	Yes
	No
	No
	−
	−
	−
	1
	1.842
	5.598
	4.037
	6.280
	No
	No
	GE
	0.5
	3.0
	28

	13
	67
	F
	No
	No
	No
	−
	−
	−
	0
	1.893
	5.348
	3.864
	5.857
	No
	No
	Siemens
	1.0
	7.0
	18

	14
	66
	M
	No
	No
	Yes
	−
	−
	−
	0
	0.969
	3.894
	2.832
	4.290
	No
	Yes
	GE
	1.0
	4.5
	26

	15
	66
	M
	No
	No
	No
	−
	−
	−
	1
	1.385
	3.897
	2.625
	4.445
	No
	Yes
	GE
	1.0
	4.5
	24

	16
	73
	M
	No
	Yes
	No
	−
	−
	−
	8
	1.309
	4.042
	2.333
	4.781
	No
	Yes
	GE
	1.0
	6.5
	28

	17
	66
	F
	No
	No
	No
	−
	−
	−
	6
	1.073
	4.098
	1.798
	4.694
	No
	No
	GE
	1.0
	9.0
	27

	18
	64
	M
	Yes
	No
	No
	−
	−
	−
	0
	1.675
	4.744
	3.258
	5.446
	No
	No
	GE
	0.5
	2.0
	30

	19
	73
	M
	No
	No
	No
	N.A.
	N.A.
	N.A.
	0
	1.107
	2.830
	1.461
	3.234
	No
	No
	GE
	1.0
	5.0
	24

	20
	57
	M
	No
	No
	No
	−
	−
	−
	0
	0.811
	5.119
	3.363
	5.918
	No
	No
	GE
	1.0
	5.5
	26

	21
	84
	M
	No
	No
	No
	−
	−
	−
	8
	1.650
	2.845
	2.431
	2.982
	No
	Yes
	Siemens
	0.5
	1.5
	25


Data are presented as de-identified individual-level values used for the primary, exploratory, and sensitivity analyses, including the leave-one-out analysis. Case IDs are arbitrary and do not correspond to clinical record numbers, imaging identifiers, or the chronological order of assessment. Age is shown in years. Probable PSP-F and probable CBS were coded according to the final clinical classification used in the sensitivity analyses; one participant fulfilled criteria for probable CBS during follow-up. The SD phenotype included both left- and right-predominant anterior temporal presentations.

Genetic testing was not available for all participants, and results are shown only for participants in whom the corresponding test was performed. The C9ORF72 GGGGCC hexanucleotide repeat expansion was assessed using repeat-primed polymerase chain reaction, whereas coding and splice-site variants in MAPT and GRN were evaluated using whole-exome sequencing. “+” indicates that a pathogenic variant or repeat expansion was detected; “−” indicates that no pathogenic variant or repeat expansion was detected; and “N.A.” indicates that the analysis was not performed.

SSRI use indicates selective serotonin reuptake inhibitor use at the time of assessment. Parkinsonism was retrospectively coded from explicit documentation by a dementia specialist and represents clinically documented parkinsonism rather than parkinsonism defined strictly according to the MDS motor criteria. The DAT-SPECT system was coded as Siemens for the Symbia T6 or Symbia Intevo 6 systems and as GE for the NM/CT 870 CZT system. Full acquisition and reconstruction parameters are provided in Supplementary Table 1. Caudate and putaminal SURs were calculated using the bilateral caudate and bilateral putamen ROIs, respectively, with the cerebellum as the reference region. Dates of assessment and original case identifiers were omitted to reduce the risk of re-identification.

Abbreviations: C9ORF72, chromosome 9 open reading frame 72; CBS, corticobasal syndrome; CDR, Clinical Dementia Rating; CDR-SB, Clinical Dementia Rating Sum of Boxes; DAT, dopamine transporter; DR, dorsal raphe; F, female; GRN, progranulin; M, male; MAPT, microtubule-associated protein tau; MDS, Movement Disorder Society; MMSE, Mini-Mental State Examination; N.A., not analyzed; NPI, Neuropsychiatric Inventory; PSP-F, progressive supranuclear palsy with predominant frontal presentation; ROI, region of interest; SD, semantic dementia; SPECT, single-photon emission computed tomography; SSRI, selective serotonin reuptake inhibitor; SUR, specific uptake ratio.



Supplementary Table 3. Additional exploratory and sensitivity analyses of the association between striatal imaging indices and the composite NPI disinhibition score
	Model
	Predictor
	β
	95% CI for β
	p value
	exp(β)
	95% CI for exp(β)

	Striatal subdivision analysis: caudate
	Caudate SUR
	−0.701
	−1.199 to −0.203
	0.009*
	0.50
	0.30 to 0.82

	Striatal subdivision analysis: putamen
	Putaminal SUR
	−0.369
	−0.692 to −0.046
	0.028*
	0.69
	0.50 to 0.96

	DR-centered midbrain SUR + striatal SUR model
	DR-centered
midbrain SUR
	−0.945
	−2.847 to 0.963
	0.310
	0.39
	0.058 to 2.62

	
	Striatal SUR
	−0.430
	−0.799 to −0.051
	0.029*
	0.65
	0.45 to 0.95

	Excluding probable PSP-F and probable CBS
	Striatal SUR
	−0.604
	−1.273 to 0.049
	0.067
	0.55
	0.28 to 1.05

	Excluding SSRI-treated participant
	Striatal SUR
	−0.438
	−0.799 to −0.073
	0.021*
	0.65
	0.45 to 0.93

	Adjusted for clinically documented parkinsonism
	Striatal SUR
	−0.493
	−0.968 to −0.010
	0.048*
	0.61
	0.38 to 0.99

	Adjusted for DAT-SPECT scanner type
	Striatal SUR
	−0.429
	−0.821 to −0.041
	0.032*
	0.65
	0.44 to 0.96

	Original Neuromorphometrics striatal ROI model
	Striatal SUR
	−0.480
	−0.892 to −0.073
	0.023*
	0.62
	0.41 to 0.93

	Adjusted for CDR-SB
	Striatal SUR
	−0.450
	−0.844 to −0.062
	0.025*
	0.64
	0.43 to 0.94

	Adjusted for MMSE
	Striatal SUR
	−0.582
	−0.994 to −0.163
	0.009*
	0.56
	0.37 to 0.85

	Leave-one-out sensitivity analysis (21 models)
	Striatal SUR
	−0.570 to −0.404
	—
	0.010 to 0.068
	0.57 to 0.67
	—


Quasi-Poisson regression models with a log link function were used for all analyses shown in this table. In the striatal subdivision analyses, caudate and putaminal SURs were evaluated in separate models, each adjusted for age and sex. The combined model included DR-centered midbrain SUR, striatal SUR, age, and sex as predictors. The PSP-F/CBS exclusion model excluded one patient with probable PSP-F and two patients with probable CBS. The SSRI exclusion model excluded the participant receiving a selective serotonin reuptake inhibitor. The parkinsonism-adjusted and scanner-adjusted models additionally included clinically documented parkinsonism and DAT-SPECT scanner type, respectively. The original Neuromorphometrics striatal ROI model used striatal ROIs derived directly from the original Neuromorphometrics atlas labels. The CDR-SB- and MMSE-adjusted models added CDR-SB or MMSE score separately to the age- and sex-adjusted striatal model to examine the potential influence of global disease severity and cognitive impairment. 

The leave-one-out sensitivity analysis sequentially excluded each participant and refitted the age- and sex-adjusted exploratory striatal model. The participant carrying the pathogenic GRN variant was excluded in one of these models. Across the 21 leave-one-out models, the striatal SUR coefficient remained negative (β range, −0.570 to −0.404; exp(β) range, 0.57–0.67), nominal p values ranged from 0.010 to 0.068, and 20 of 21 models yielded nominal p values < 0.05. For the leave-one-out row, β, p values, and exp(β) are presented as ranges across the 21 models; therefore, no single 95% CI applies.

Only predictors of interest are shown. Unless otherwise specified, all models included age and sex as covariates. Female sex was used as the reference category. β values represent regression coefficients, and exp(β) values represent ratios of expected NPI disinhibition scores under the log-link model. Because the outcome was a bounded clinical rating rather than an event count, these ratios should not be interpreted as incidence rate ratios in the strict epidemiological sense. The 95% CIs were calculated using t-based Wald estimates. Nominal two-sided p values are shown; p < 0.05 is indicated by an asterisk.

Abbreviations: CBS, corticobasal syndrome; CDR-SB, Clinical Dementia Rating Sum of Boxes; CI, confidence interval; DAT, dopamine transporter; DR, dorsal raphe; GRN, progranulin; MMSE, Mini-Mental State Examination; NPI, Neuropsychiatric Inventory; PSP-F, progressive supranuclear palsy with predominant frontal presentation; ROI, region of interest; SPECT, single-photon emission computed tomography; SSRI, selective serotonin reuptake inhibitor; SUR, specific uptake ratio.



Supplementary Table 4. Descriptive comparison between patients with and without DAT-SPECT data

	Characteristic
	DAT-SPECT analysis cohort (n = 21)
	DAT-SPECT unavailable cohort (n = 11)
	p value

	Age, years
	68.7 ± 7.7
	68.0 ± 8.4
	0.816

	Male sex
	11 (52.4%)
	5 (45.5%)
	>0.999

	MMSE score
	24 [18–27]
	21 [19–23]
	0.123

	CDR-SB score
	5.0 [4.0–6.5]
	8.0 [6.9–12.4]
	0.013*

	Clinical phenotype
	
	
	

	 Probable bvFTD
	21 (100.0%)
	11 (100.0%)
	—

	Co-occurring FTD-spectrum phenotypes
	

	 SD phenotype
	9 (42.9%)
	0 (0.0%)
	0.013*

	 Probable PSP-F
	1 (4.8%)
	0 (0.0%)
	>0.999

	 Probable CBS
	2 (9.5%)
	0 (0.0%)
	0.534

	NPI disinhibition score, range 0–12
	1.0 [0.0–8.0]
	4.0 [0.0–10.0]
	0.514

	Clinically documented parkinsonism present
	5 (23.8%)
	0 (0.0%)
	0.138



Data are presented as mean ± standard deviation, median [interquartile range], or number (%). Baseline characteristics were compared descriptively between patients included in the DAT-SPECT analysis cohort and those excluded because DAT-SPECT data were unavailable. Welch’s t-test was used for age, Wilcoxon rank-sum tests were used for MMSE, CDR-SB, and NPI disinhibition scores, and Fisher’s exact tests were used for categorical variables. Parkinsonism refers to clinically documented parkinsonism, as defined in the Methods. The p values are exploratory and were not used for inferential conclusions regarding imaging–behavior associations. The probable bvFTD row was not statistically compared because all patients in both groups fulfilled criteria for probable bvFTD. MMSE and CDR-SB scores were available for 9 and 10 patients, respectively, in the DAT-SPECT unavailable cohort. DAT-SPECT imaging measures were not compared because they were unavailable in the excluded cohort. Asterisks indicate p < 0.05.

Abbreviations: bvFTD, behavioral variant frontotemporal dementia; CBS, corticobasal syndrome; CDR-SB, Clinical Dementia Rating Sum of Boxes; DAT, dopamine transporter; MMSE, Mini-Mental State Examination; NPI, Neuropsychiatric Inventory; PSP-F, progressive supranuclear palsy with predominant frontal presentation; SD, semantic dementia; SPECT, single-photon emission computed tomography.
