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Supplementary Material
Diagnostic Accuracy of PSMA PET/CT for Pelvic Lymph Node Staging in Intermediate-to-High-Risk Prostate Cancer: A Systematic Review and Meta-Analysis
This Supplementary Material contains the detailed tabular results referenced in the main manuscript: the catalogue of full-text exclusions (Table S1), the complete QUADAS-2 quality appraisal (Table S2), extended subgroup analyses not shown in the main Table 4 (Table S3), leave-one-out influence diagnostics (Table S4), study-level weights and heterogeneity contributions (Table S5), and the studies contributing to subgroup or sensitivity analyses only (Table S6). The full line-by-line database search strategy is available from the corresponding author on request.
Table S1. Full-Text Articles Excluded, with Reasons (n = 16). BCR, biochemical recurrence; ePLND, extended pelvic lymph node dissection; M1b, distant bone metastasis.
	#
	Study (reference)
	Reason for Exclusion at Full-Text Review

	1
	Herlemann A, et al. Eur Urol. 2016;70(4):553-557.
	Region/lesion-based analysis (not patient-based)

	2
	Rahbar K, et al. Eur J Nucl Med Mol Imaging. 2018;45:2345-2352.
	Biochemical-recurrence setting; lesion-based analysis

	3
	Moreira Salvador, et al. (per-lesion staging dataset).
	Per-lesion analysis without patient-level data

	4
	Augsburg University doctoral thesis, 2019.
	Region-based analysis

	5
	Rahman, et al. 2019 (pN0-only surgical cohort).
	pN0-only cohort; SE/SP not calculable; node-based

	6
	Hofman MS, et al. (proPSMA) Lancet. 2020;395:1208-1216.
	Composite reference with partial verification

	7
	Sprute K, et al. J Nucl Med. 2021;62(2):208-213.
	Includes BCR/salvage patients

	8
	Barbosa ARG, et al. Einstein (Sao Paulo). 2022;20:eAO6599.
	No explicit 2×2; mixed PET-CT/PET-MRI; composite reference

	9
	Budäus L, et al. 2022 (pN1-only case series).
	pN1-only cohort (prevalence = 1.0); no non-diseased

	10
	Shakeri S, et al. 2022.
	No histopathologic ePLND reference; follow-up reference only

	11
	Kesler M, et al. 2023.
	No histopathologic ePLND reference; no surgical correlation

	12
	Danish Study Group, 2024.
	M1b target condition, not N1

	13
	Rovera G, et al. Diagnostics. 2024;14(17):1964 (M1b subanalysis).
	M1b target condition, not N1

	14
	Cerci JJ, et al. 2025 (management study).
	N1 2×2 not extractable; composite reference; management focus

	15
	Wondergem M, et al. 2025.
	Tracer-comparison study, not N1 diagnostic accuracy

	16
	Jia X, et al. Prostate Cancer Prostatic Dis. 2026.
	PSMA-guided PLND trial; per-patient 2×2 not extractable




Table S2. QUADAS-2 Risk-of-Bias Assessment of the 30 Included Studies. Pientka 2021a = OSPREY; Pientka 2021b = SALT.
	Study
	Patient Selection
	Index Test
	Reference Standard
	Flow & Timing
	Overall

	Budäus 2016
	High
	Unclear
	Low
	Low
	High

	Maurer 2016
	High
	Unclear
	Low
	Low
	High

	van Leeuwen 2016
	High
	Unclear
	Low
	Low
	High

	Obek 2017
	High
	Unclear
	Low
	Low
	High

	Zhang 2017
	Low
	Unclear
	Low
	Low
	Unclear

	Yaxley 2019
	Low
	Unclear
	Low
	Low
	Unclear

	Kroenke 2020
	High
	Unclear
	Low
	Low
	High

	Esen 2021
	High
	Low
	Low
	Low
	High

	Hope 2021
	Low
	Low
	Low
	Low
	Low

	Malaspina 2021
	Low
	Low
	Low
	Low
	Low

	Meijer 2021
	Low
	Unclear
	Low
	Low
	Unclear

	Pientka 2021a
	Low
	Low
	Low
	Low
	Low

	Pientka 2021b
	Low
	Low
	Low
	Low
	Low

	Szigeti 2021
	High
	Low
	Low
	Low
	High

	van Kalmthout 2021
	Low
	Unclear
	Low
	Low
	Unclear

	Erdem 2022
	High
	Unclear
	Low
	Low
	High

	Hermsen 2022
	High
	Unclear
	Low
	Low
	High

	Jakobsen 2022
	High
	Low
	Low
	Low
	High

	Kopp 2022
	Low
	Unclear
	Low
	Low
	Unclear

	Maestroni 2023
	High
	Unclear
	Low
	Low
	High

	Di Giorgio 2024
	High
	Unclear
	Low
	Low
	High

	Ozturk 2024
	Low
	Unclear
	Low
	Low
	Unclear

	Patel 2024
	High
	Unclear
	Low
	Low
	High

	Rosales 2024
	High
	Unclear
	Low
	High
	High

	Rovera 2024
	Low
	Unclear
	High
	Low
	High

	Arena 2025
	Low
	Low
	Low
	Low
	Low

	Esen 2025
	Low
	Unclear
	Low
	Low
	Unclear

	Incesu 2025
	Low
	Low
	Low
	Low
	Low

	Cerci 2026
	Low
	Low
	Unclear
	Low
	Unclear

	Talavera Cobo 2026
	High
	Unclear
	Low
	High
	High


Low = low risk; High = high risk; Unclear = unclear risk of bias.


Table S3. Extended Subgroup Meta-Analyses. Subgroups not shown in main Table 4. SUVmax, maximum standardized uptake value.
	Subgroup
	Category
	n
	Sensitivity (95% CI)
	Specificity (95% CI)
	DOR (95% CI)
	I² SE/SP/DOR

	A. By Geographic Region and Publication Period

	Region
	Europe
	19
	58.1% (49.5–66.3)
	92.7% (90.7–94.3)
	19.3 (11.8–31.7)
	70/34/74

	Region
	Turkey/Mid-East
	3
	41.0% (20.8–64.8)
	92.1% (86.1–95.7)
	6.0 (2.1–17.2)
	71/48/71

	Region
	Asia
	2
	86.9% (66.1–95.7)
	94.2% (83.5–98.1)
	106.9 (11.7–978)
	0/0/0

	Region
	North America
	3
	40.4% (33.1–48.3)
	95.4% (92.4–97.3)
	14.9 (7.4–30.0)
	0/34/0

	Period
	2016–2019
	6
	56.3% (40.1–71.3)
	93.6% (88.5–96.5)
	22.9 (8.8–59.7)
	67/33/66

	Period
	2020–2022
	13
	47.8% (39.6–56.1)
	94.0% (92.5–95.2)
	13.9 (9.4–20.5)
	62/7/55

	Period
	2023–2026
	11
	67.9% (50.2–81.6)
	92.6% (90.7–94.1)
	25.7 (11.2–59.1)
	94/41/82

	B. By Risk Group and Reference Standard

	Risk
	High-risk only
	8
	53.2% (42.1–64.0)
	94.5% (90.8–96.8)
	20.7 (9.2–47.0)
	58/44/59

	Risk
	Intermediate+High
	18
	60.3% (47.5–71.9)
	93.0% (91.7–94.2)
	21.5 (11.2–41.3)
	91/27/80

	Risk
	Mixed/All
	3
	54.6% (19.5–85.6)
	90.5% (83.4–94.7)
	10.5 (1.7–65.1)
	76/0/75

	Reference
	ePLND
	28
	56.5% (47.6–65.0)
	93.2% (92.0–94.3)
	18.8 (12.4–28.7)
	87/31/74

	Reference
	PLND
	2
	68.6% (13.2–96.9)
	94.0% (89.6–96.7)
	32.9 (1.2–895)
	89/0/89

	C. By Data Source and Image Analysis

	Data
	Validated 2×2
	18
	49.0% (40.9–57.1)
	93.8% (92.6–94.8)
	15.7 (10.2–24.3)
	78/15/65

	Data
	Reconstructed 2×2
	12
	67.1% (51.3–79.8)
	92.0% (89.5–93.9)
	23.0 (11.3–46.6)
	88/35/76

	Imaging
	Visual only
	20
	49.0% (41.4–56.6)
	93.3% (92.3–94.2)
	12.6 (8.7–18.3)
	72/0/65

	Imaging
	Visual+SUVmax
	10
	65.9% (48.4–79.8)
	93.5% (90.5–95.5)
	30.1 (12.5–72.7)
	91/62/81


Pooled estimates from the bivariate random-effects model. CI, confidence interval; DOR, diagnostic odds ratio; SE, sensitivity; SP, specificity. Center-type and sample-size subgroups are reported in the main Table 4.


Table S4. Leave-One-Out Sensitivity Analysis. SE, sensitivity; SP, specificity.
	Excluded Study
	Pooled SE
	95% CI (SE)
	Pooled SP
	95% CI (SP)
	I² SE
	I² SP

	Budäus 2016
	0.576
	0.489–0.658
	0.932
	0.921–0.942
	87.3
	27.7

	Maurer 2016
	0.565
	0.477–0.649
	0.931
	0.920–0.941
	87.1
	22.3

	van Leeuwen 2016
	0.567
	0.480–0.650
	0.933
	0.921–0.943
	87.3
	28.5

	Obek 2017
	0.570
	0.482–0.654
	0.934
	0.923–0.943
	87.3
	21.2

	Zhang 2017
	0.557
	0.471–0.640
	0.932
	0.921–0.942
	86.9
	28.4

	Yaxley 2019
	0.577
	0.488–0.661
	0.932
	0.920–0.942
	87.2
	28.3

	Kroenke 2020
	0.563
	0.476–0.647
	0.933
	0.921–0.943
	87.1
	28.2

	Esen 2021
	0.570
	0.482–0.654
	0.932
	0.920–0.941
	87.3
	23.2

	Hope 2021
	0.577
	0.488–0.661
	0.932
	0.920–0.942
	87.2
	26.9

	Malaspina 2021
	0.555
	0.469–0.637
	0.932
	0.920–0.942
	86.5
	26.6

	Meijer 2021
	0.579
	0.488–0.665
	0.932
	0.919–0.943
	86.7
	27.5

	Pientka 2021a
	0.577
	0.487–0.661
	0.931
	0.920–0.940
	87.2
	17.0

	Pientka 2021b
	0.574
	0.487–0.657
	0.932
	0.921–0.943
	87.3
	28.5

	Szigeti 2021
	0.568
	0.481–0.651
	0.933
	0.921–0.943
	87.3
	28.0

	van Kalmthout 2021
	0.575
	0.487–0.659
	0.933
	0.922–0.943
	87.3
	27.2

	Erdem 2022
	0.568
	0.481–0.651
	0.932
	0.921–0.942
	87.3
	28.4

	Hermsen 2022
	0.571
	0.482–0.655
	0.934
	0.922–0.943
	87.3
	25.3

	Jakobsen 2022
	0.580
	0.493–0.662
	0.932
	0.920–0.942
	87.1
	27.3

	Kopp 2022
	0.575
	0.489–0.657
	0.933
	0.921–0.943
	87.3
	28.5

	Maestroni 2023
	0.562
	0.476–0.645
	0.932
	0.921–0.942
	87.2
	26.0

	Di Giorgio 2024
	0.558
	0.472–0.641
	0.932
	0.920–0.942
	86.9
	27.1

	Ozturk 2024
	0.582
	0.497–0.662
	0.932
	0.920–0.943
	85.0
	28.2

	Patel 2024
	0.562
	0.476–0.645
	0.932
	0.921–0.942
	87.2
	28.5

	Rosales 2024
	0.561
	0.474–0.644
	0.935
	0.927–0.942
	87.0
	0.0

	Rovera 2024
	0.558
	0.472–0.641
	0.933
	0.922–0.943
	87.0
	26.7

	Arena 2025
	0.577
	0.489–0.660
	0.934
	0.922–0.944
	87.2
	25.6

	Esen 2025
	0.576
	0.485–0.661
	0.932
	0.919–0.942
	87.3
	27.2

	Incesu 2025
	0.577
	0.483–0.666
	0.933
	0.921–0.944
	87.2
	27.7

	Cerci 2026
	0.530
	0.463–0.596
	0.932
	0.920–0.943
	74.4
	28.5

	Talavera Cobo 2026
	0.559
	0.473–0.641
	0.932
	0.920–0.942
	87.0
	27.3


Pooled sensitivity range 0.530–0.582 (maximum change 0.039 on omission of Cerci 2026, shaded); pooled specificity range 0.931–0.935.


Table S5. Study-Level Weights and Heterogeneity Contributions. DOR, diagnostic odds ratio.
	Study
	N
	Wt SE %
	Wt SP %
	Sens.
	Spec.
	DOR
	Q contrib.

	Budäus 2016
	30
	0.9
	0.2
	0.333
	1.000
	19.6
	2.45

	Maurer 2016
	130
	3.0
	0.6
	0.659
	0.989
	111.9
	1.26

	van Leeuwen 2016
	30
	0.9
	0.6
	0.636
	0.947
	20.6
	0.16

	Obek 2017
	51
	1.3
	1.9
	0.533
	0.861
	6.5
	0.09

	Zhang 2017
	42
	0.4
	0.6
	0.933
	0.963
	170.8
	5.40

	Yaxley 2019
	208
	4.0
	3.7
	0.385
	0.942
	9.8
	6.82

	Kroenke 2020
	58
	1.3
	1.3
	0.722
	0.925
	26.3
	1.51

	Esen 2021
	96
	1.3
	0.6
	0.533
	0.988
	60.8
	0.09

	Hope 2021
	277
	5.9
	4.1
	0.400
	0.950
	12.3
	8.34

	Malaspina 2021
	79
	1.2
	0.6
	0.871
	0.979
	193.5
	9.10

	Meijer 2021
	757
	14.4
	13.3
	0.381
	0.940
	9.6
	25.80

	Pientka 2021a
	252
	4.9
	1.8
	0.403
	0.979
	28.2
	6.64

	Pientka 2021b
	117
	1.4
	2.5
	0.412
	0.940
	10.4
	1.64

	Szigeti 2021
	81
	0.9
	1.3
	0.600
	0.921
	14.7
	0.02

	van Kalmthout 2021
	103
	3.3
	2.0
	0.415
	0.911
	6.7
	3.83

	Erdem 2022
	49
	0.5
	1.0
	0.600
	0.955
	23.8
	0.01

	Hermsen 2022
	99
	2.5
	2.7
	0.533
	0.899
	9.5
	0.17

	Jakobsen 2022
	104
	1.7
	1.4
	0.269
	0.962
	8.3
	8.21

	Kopp 2022
	39
	0.4
	1.0
	0.200
	0.941
	4.3
	2.13

	Maestroni 2023
	42
	0.4
	0.2
	0.857
	1.000
	307.7
	1.73

	Di Giorgio 2024
	78
	0.7
	1.0
	0.875
	0.968
	140.4
	4.68

	Ozturk 2024
	583
	10.0
	10.2
	0.263
	0.939
	5.4
	52.96

	Patel 2024
	30
	0.4
	0.6
	0.857
	0.957
	65.0
	1.73

	Rosales 2024
	122
	1.6
	3.9
	0.760
	0.828
	14.0
	3.30

	Rovera 2024
	60
	0.4
	0.9
	0.923
	0.895
	58.3
	4.56

	Arena 2025
	156
	1.9
	4.6
	0.360
	0.908
	5.5
	4.13

	Esen 2025
	521
	7.9
	9.5
	0.449
	0.943
	13.3
	5.61

	Incesu 2025
	873
	17.6
	18.4
	0.455
	0.926
	10.4
	11.46

	Cerci 2026
	775
	8.5
	9.0
	0.874
	0.935
	96.9
	72.59

	Talavera Cobo 2026
	85
	0.4
	0.6
	0.917
	0.976
	207.0
	4.12


Random-effects weights for sensitivity (Wt SE) and specificity (Wt SP), with each study's contribution to Cochran's Q for sensitivity. The three largest Q contributors (highlighted) were Cerci 2026, Ozturk 2024, and Meijer 2021.
S1
