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Supplementary cohort data: center-stratified patient, tumor, operative and outcome characteristics (Table S8)

Table S8 Patient characteristics, preoperative presentation, radiological findings, operative data, histopathology and postoperative outcomes, overall and by center
	Characteristic
	Overall
(N = 241)
	Bologna
(n = 115)
	Cesena
(n = 68)
	Liverpool
(n = 48)
	China
(n = 10)

	DEMOGRAPHICS
	
	
	
	
	

	Age, years — mean ± SD
	60.3 ± 12.3
	61.0 ± 12.7
	60.4 ± 10.6
	59.8 ± 13.9
	55.0 ± 12.4

	Age, years — median [IQR]
	62 [52–69]
	62 [52–70]
	60 [53–69]
	66 [52–68]
	54 [47–63]

	Sex
	
	
	
	
	

	Female
	168 (69.7)
	81 (70.4)
	47 (69.1)
	36 (75.0)
	4 (40.0)

	Male
	73 (30.3)
	34 (29.6)
	21 (30.9)
	12 (25.0)
	6 (60.0)

	COMORBIDITY BURDEN
	
	
	
	
	

	Charlson Comorbidity Index — mean ± SD
	2.4 ± 1.6
	2.8 ± 1.7
	2.2 ± 1.6
	2.1 ± 1.4
	0.2 ± 0.4

	≤ 2
	133 (55.2)
	50 (43.5)
	41 (60.3)
	32 (66.7)
	10 (100.0)

	≥ 3
	108 (44.8)
	65 (56.5)
	27 (39.7)
	16 (33.3)
	0 (0.0)

	ASA physical status
	
	
	
	
	

	Class I
	23 (9.5)
	10 (8.7)
	0 (0.0)
	7 (14.6)
	6 (60.0)

	Class II
	98 (40.7)
	55 (47.8)
	13 (19.1)
	26 (54.2)
	4 (40.0)

	Class III
	109 (45.2)
	50 (43.5)
	46 (67.6)
	13 (27.1)
	0 (0.0)

	Class IV
	11 (4.6)
	0 (0.0)
	9 (13.2)
	2 (4.2)
	0 (0.0)

	Cardiorespiratory disease, including hypertension ᵈ
	119 (49.4)
	69 (60.0)
	25 (36.8)
	21 (43.8)
	4 (40.0)

	Hypertension recorded separately ᵈ
	41/126 (32.5)
	n.r.
	20 (29.4)
	17 (35.4)
	4 (40.0)

	Hyperlipidemia
	40 (16.6)
	20 (17.4)
	14 (20.6)
	6 (12.5)
	0 (0.0)

	Other neoplasms
	38 (15.8)
	23 (20.0)
	11 (16.2)
	4 (8.3)
	0 (0.0)

	Diabetes mellitus
	28 (11.6)
	17 (14.8)
	4 (5.9)
	5 (10.4)
	2 (20.0)

	Obesity
	17 (7.1)
	11 (9.6)
	3 (4.4)
	3 (6.2)
	0 (0.0)

	Prior stroke
	3 (1.2)
	2 (1.7)
	1 (1.5)
	0 (0.0)
	0 (0.0)

	Deep vein thrombosis
	3 (1.2)
	0 (0.0)
	2 (2.9)
	1 (2.1)
	0 (0.0)

	PREOPERATIVE FUNCTIONAL STATUS
	
	
	
	
	

	Karnofsky Performance Status — median [IQR]
	80 [70–90]
	80 [70–90]
	90 [80–90]
	80 [70–80]
	90 [82–98]

	< 70
	22 (9.1)
	12 (10.4)
	2 (2.9)
	7 (14.6)
	1 (10.0)

	≥ 70
	219 (90.9)
	103 (89.6)
	66 (97.1)
	41 (85.4)
	9 (90.0)

	CLINICAL PRESENTATION
	
	
	
	
	

	Incidental finding
	32 (13.3)
	14 (12.2)
	12 (17.6)
	6 (12.5)
	0 (0.0)

	Cognitive or psychiatric disorder
	74 (30.7)
	36 (31.3)
	19 (27.9)
	19 (39.6)
	0 (0.0)

	Headache
	58 (24.1)
	28 (24.3)
	11 (16.2)
	12 (25.0)
	7 (70.0)

	Motor deficit
	56 (23.2)
	32 (27.8)
	12 (17.6)
	12 (25.0)
	0 (0.0)

	Seizures
	54 (22.4)
	28 (24.3)
	11 (16.2)
	15 (31.2)
	0 (0.0)

	Visual loss
	54 (22.4)
	20 (17.4)
	25 (36.8)
	9 (18.8)
	0 (0.0)

	Language deficit
	21 (8.7)
	12 (10.4)
	4 (5.9)
	5 (10.4)
	0 (0.0)

	Cranial nerve palsy
	16 (6.6)
	12 (10.4)
	4 (5.9)
	0 (0.0)
	0 (0.0)

	Raised intracranial pressure (nausea or vomiting)
	15 (6.2)
	10 (8.7)
	2 (2.9)
	3 (6.2)
	0 (0.0)

	RADIOLOGICAL FINDINGS
	
	
	
	
	

	Maximum axial diameter, mm — median [IQR]
	35 [25–45]
	33 [24–43]
	36 [29–49]
	40 [28–53]
	40 [29–44]

	Optic canal invasion
	31 (12.9)
	14 (12.2)
	9 (13.2)
	8 (16.7)
	0 (0.0)

	Optic nerve / chiasm compression
	106 (44.0)
	44 (38.3)
	35 (51.5)
	27 (56.2)
	0 (0.0)

	Midline shift
	97 (40.2)
	37 (32.2)
	27 (39.7)
	30 (62.5)
	3 (30.0)

	Magnitude, mm — median [IQR]
	9 [6–11]
	8 [5–10]
	10 [7–13]
	10 [6–11]
	12 [12–14]

	Peritumoral edema
	150 (62.2)
	67 (58.3)
	46 (67.6)
	34 (70.8)
	3 (30.0)

	Dural tail
	110 (45.6)
	61 (53.0)
	13 (19.1)
	26 (54.2)
	10 (100.0)

	Hyperostosis
	73 (30.3)
	55 (47.8)
	6 (8.8)
	12 (25.0)
	0 (0.0)

	Bone invasion
	25 (10.4)
	12 (10.4)
	5 (7.4)
	8 (16.7)
	0 (0.0)

	ICA / carotid siphon involvement
	131 (54.4)
	83 (72.2)
	25 (36.8)
	23 (47.9)
	0 (0.0)

	ICA compression
	108 (44.8)
	75 (65.2)
	16 (23.5)
	17 (35.4)
	0 (0.0)

	ICA encasement
	48 (19.9)
	15 (13.0)
	24 (35.3)
	9 (18.8)
	0 (0.0)

	ACA/MCA/PCA involvement
	137 (56.8)
	64 (55.7)
	38 (55.9)
	35 (72.9)
	0 (0.0)

	Circumferential vessel encasement grade
	
	
	
	
	

	0 — none
	75 (31.1)
	27 (23.5)
	29 (42.6)
	9 (18.8)
	10 (100.0)

	1 — < 90°
	30 (12.4)
	15 (13.0)
	8 (11.8)
	7 (14.6)
	0 (0.0)

	2 — 90° to < 180°
	57 (23.7)
	33 (28.7)
	14 (20.6)
	10 (20.8)
	0 (0.0)

	3 — 180° to 270°
	43 (17.8)
	26 (22.6)
	9 (13.2)
	8 (16.7)
	0 (0.0)

	4 — > 270°
	36 (14.9)
	14 (12.2)
	8 (11.8)
	14 (29.2)
	0 (0.0)

	Any encasement (grade ≥ 1)
	166 (68.9)
	88 (76.5)
	39 (57.4)
	39 (81.2)
	0 (0.0)

	Cavernous sinus invasion
	45 (18.7)
	20 (17.4)
	9 (13.2)
	16 (33.3)
	0 (0.0)

	Cranial nerve involvement
	39 (16.2)
	13 (11.3)
	16 (23.5)
	10 (20.8)
	0 (0.0)

	CN III / IV / VI
	39 (16.2)
	13 (11.3)
	16 (23.5)
	10 (20.8)
	0 (0.0)

	CN V / VII / VIII
	5 (2.1)
	0 (0.0)
	2 (2.9)
	3 (6.2)
	0 (0.0)

	CN IX / X / XI
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)

	OPERATIVE DATA
	
	
	
	
	

	Surgical approach
	
	
	
	
	

	Pterional
	237 (98.3)
	115 (100.0)
	68 (100.0)
	48 (100.0)
	6 (60.0)

	Subfrontal
	4 (1.7)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	4 (40.0)

	Surgical adjuncts ᵃ
	
	
	
	
	

	Neuronavigation
	241 (100.0)
	–
	–
	–
	–

	Neurophysiological monitoring
	76 (31.5)
	–
	–
	–
	–

	Anterior clinoidectomy
	59 (24.5)
	–
	–
	–
	–

	Optic canal unroofing
	23 (9.5)
	–
	–
	–
	–

	Simpson grade
	
	
	
	
	

	I
	15 (6.2)
	0 (0.0)
	5 (7.4)
	0 (0.0)
	10 (100.0)

	II
	150 (62.2)
	74 (64.3)
	51 (75.0)
	25 (52.1)
	0 (0.0)

	III
	11 (4.6)
	10 (8.7)
	1 (1.5)
	0 (0.0)
	0 (0.0)

	IV
	64 (26.6)
	30 (26.1)
	11 (16.2)
	23 (47.9)
	0 (0.0)

	V
	1 (0.4)
	1 (0.9)
	0 (0.0)
	0 (0.0)
	0 (0.0)

	Radiographic extent of resection ᵇ
	
	
	
	
	

	Gross total
	152 (63.1)
	72 (62.6)
	49 (72.1)
	21 (43.8)
	10 (100.0)

	Subtotal
	89 (36.9)
	43 (37.4)
	19 (27.9)
	27 (56.2)
	0 (0.0)

	HISTOPATHOLOGY
	
	
	
	
	

	WHO grade
	
	
	
	
	

	Grade 1
	204 (84.6)
	96 (83.5)
	60 (88.2)
	38 (79.2)
	10 (100.0)

	Grade 2
	37 (15.4)
	19 (16.5)
	8 (11.8)
	10 (20.8)
	0 (0.0)

	POSTOPERATIVE OUTCOMES
	
	
	
	
	

	Any complication
	93 (38.6)
	53 (46.1)
	18 (26.5)
	22 (45.8)
	0 (0.0)

	Severe complication (Landriel-Ibáñez)
	21 (8.7)
	11 (9.6)
	4 (5.9)
	6 (12.5)
	0 (0.0)

	Medical complication
	36 (14.9)
	22 (19.1)
	7 (10.3)
	7 (14.6)
	0 (0.0)

	Surgical complication
	21 (8.7)
	7 (6.1)
	8 (11.8)
	6 (12.5)
	0 (0.0)

	New ischemic stroke
	7 (2.9)
	2 (1.7)
	3 (4.4)
	2 (4.2)
	0 (0.0)

	New or worsened neurological deficit at discharge
	68 (28.2)
	37 (32.2)
	11 (16.2)
	20 (41.7)
	0 (0.0)

	Motor deficit
	30 (12.4)
	17 (14.8)
	3 (4.4)
	10 (20.8)
	0 (0.0)

	Cognitive decline
	28 (11.6)
	16 (13.9)
	not recorded ᶜ
	12 (25.0)
	0 (0.0)

	Visual deterioration
	19 (7.9)
	8 (7.0)
	6 (8.8)
	5 (10.4)
	0 (0.0)

	Psychiatric disturbance
	3 (1.2)
	3 (2.6)
	0 (0.0)
	0 (0.0)
	0 (0.0)

	KPS decline at discharge (≥ 10 points)
	35 (14.5)
	21 (18.3)
	4 (5.9)
	10 (20.8)
	0 (0.0)


Values are n (%) unless otherwise indicated; percentages are calculated within each column. Categories are not mutually exclusive except where presented as complete groupings (sex, Charlson Comorbidity Index, ASA class, KPS, vessel encasement grade, surgical approach, Simpson grade, extent of resection and WHO grade). Rows shared with Table 1 of the main text are identical to it. Postoperative outcomes are recorded at discharge; patients may have more than one complication. ᵃ Recorded for the whole cohort only; center-level data were not available. ᵇ Gross-total versus subtotal resection on postoperative MRI (subtotal defined as ≥ 2 mm of nodular enhancement at the resection site). ᶜ Postoperative cognitive decline was not recorded in Cesena; the cognitive-decline model was developed in Bologna and validated in Liverpool (Online Resource 3, Table S15). ᵈ Hypertension is counted among the cardiovascular comorbidities. In Bologna it was recorded within cardiorespiratory disease, in the other centers as a separate item; the cardiorespiratory row therefore counts patients with recorded cardiorespiratory disease or hypertension in every center. Hypertension could not be separated from other cardiorespiratory disease in Bologna (n.r., not recorded separately); its overall value refers to the other three centers (n = 126). The prediction models used cardiorespiratory comorbidity as recorded (Online Resource 1, Table S2). ACA, anterior cerebral artery; ASA, American Society of Anesthesiologists; CN, cranial nerve; ICA, internal carotid artery; IQR, interquartile range; KPS, Karnofsky Performance Status; MCA, middle cerebral artery; PCA, posterior cerebral artery; SD, standard deviation; WHO, World Health Organization.
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