SUPPLEMENTALS
Supplementary Figure 1: The Comprehensive Complication Index scores of the study groups. 
The Comprehensive Complication Index (CCI) stratified by the study groups is displayed. The mean scores (standard deviation) were 8.4 ± 18 versus 9.6 ± 21 in the SH and the AH group, respectively. There were no significant differences between the study groups (p = 0.64, Mann-Whitney-U Test). Abbreviations: SH-group = scissor hepatectomy group, AH-group = alternative techniques group.
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Supplementary Table 1: Baseline characteristics and perioperative outcomes after propensity-score matching
	Characteristics

	SH (n=71)

	AH (n=71)

	p value

	SMD

	Age, years 
	64 (56-74)
	64 (53-69)
	0.218
	0.202

	BMI, kg/m2
	26 (23-28)
	26 (22-29)
	0.602
	0.147

	Sex ratio, Male:Female 
	36:35
	37:34
	<0.99
	0.028

	ASA
	
	
	<0.99
	0.079

	I
	2 (3)
	2 (3)
	
	

	II
	22 (31)
	23 (32)
	
	

	III
	44 (62)
	44 (62)
	
	

	IV
	3 (4)
	2 (3)
	
	

	Charlson comorbidity index 
	4 (2-6)
	4 (2-6)
	0.884
	0.040

	Cardiovascular comorbidities 
	31 (44)
	30 (42)
	<0.99
	0.028

	Renal Insufficiency 
	6 (9)
	2 (3)
	0.275
	0.246

	Diabetes 
	15 (21)
	11 (16)
	0.516
	0.146

	Previous abdominal surgery 
	38 (54)
	42 (59)
	0.612
	0.114

	Liver steatosis
	24 (34)
	21 (30)
	0.719
	0.091

	Liver cirrhosis
	12 (17)
	11 (16)
	<0.99
	0.038

	Child-Pugh class
	
	
	0.217
	0.816

	Child A
	9 (13)
	11 (15)
	
	

	Child B
	3 (4)
	0
	
	

	Diagnosis
	
	
	
	0.721

	HCC
	18 (25)
	13 (18)
	
	

	CCC
	2 (3)
	8 (11)
	
	

	Metastases 
(CRLM and NCRLM)
	20 (28)
	22 (31)
	
	

	Benign
	33 (46)
	28 (39)
	
	

	Maximum lesion size diameter, mm
	43 (17-68)
	39 (25-57)
	0.969
	
0.143

	Main hepatectomy procedure
	
	
	0.794
	0.275

	Non-anatomic resection
	33 (47)
	33 (47)
	
	

	Segmentectomy (1 Segment)
	14 (20)
	 16 (23)
	
	

	Bisegmentectomy (2 Segments) 
	11 (16)
	13 (18)
	
	

	Multiple Segments (>2, e.g. Central hepatectomy)
	2 (3)
	3 (4)
	
	

	(Extended) Right Hepatectomy
	7 (10)
	5 (7)
	
	

	(Extended) Left Hepatectomy
	4 (6)
	1 (1)
	
	

	Extent of liver resection 
	
	
	0.470
	0.162

	Major Hepatectomy (>3 Segments)
	12 (17)
	8 (11)
	
	

	Minor Hepatectomy (1-3 Segments)
	59 (83)
	63 (89)
	
	

	Type of liver resection 
	
	
	0.376
	0.241

	Anatomic
	27 (38)
	21 (30)
	
	

	Non-Anatomic
	33 (47)
	33 (47)
	
	

	Both
	11 (16)
	17 (24)
	
	

	Difficulty score (IWATEa)
	6 (3-10)
	5 (4-7)
	0.900
	0.082

	Extrahepatic resection
	12 (17)
	4 (6)
	0.060
	0.362

	Blood loss, mL

	250 
(125-500)
	400 
(200-650)
	0.004

	0.508

	Operative time, min

	205 
(136-262)
	179
(149-268)
	0.933

	0.008

	Postoperative complicationsb
	
	
	0.698
	0.355

	Grade I
	4 (6)
	8 (11)
	
	

	Grade II
	5 (7)
	4 (6)
	
	

	Grade IIIa
	6 (9)
	4 (6)
	
	

	Grade IIIb 
	1 (1)
	2 (3)
	
	

	Grade IVa
	0
	2 (3)
	
	

	Grade V 
	2 (3)
	2 (3)
	
	

	Clinically relevant complications
	
	
	
	

	≥ Grade IIIa
	9 (3) 
	10 (15)
	<0.99
	0.041

	Posthepatectomy bile leakagec
	
	
	<0.99
	0.137

	Grade B
	2 (3)
	1 (1)
	
	

	Grade C
	1 (1)
	2 (3)
	
	

	Posthepatectomy hemorrhagec
	
	
	0.496
	0.241

	Grade B
	0
	1 (1)
	
	

	Grade C
	0
	1 (1)
	
	

	Posthepatectomy liver failurec
	
	
	<0.99
	0.169

	Grade C
	1 (1)
	0
	
	

	Length of stay, d
	5 (4-7)
	5 (4-7)
	0.671
	0.060

	Readmission within 90 days after surgery
	6 (9)
	5 (7)
	<0.99
	0.053

	R Stage
	
	
	<0.99
	0.038

	R0
	68 (96)
	68 (96)
	
	

	R1
	3 (4)
	3 (4)
	
	



Values are presented as median (interquartile range, IQR) or number (percentage), as appropriate. Values in bold, p<0.05. 
a: Iwate difficulty scoring system is based on tumor location, tumor size, proximity to major vessels, liver function, and hand-assisted hybrid procedures. 
bPostoperative complications are graded according to the Clavien–Dindo classification [30]. 
cPosthepatectomy complications as bile leakage, hemorrhage and liver failure are defined and graded according to the International Study Group of Liver Surgery (ISGLS) [32-34].
Abbreviations: SH = Scissor Hepatectomy; AH = alternative hepatectomy technique; ASA = American Society of Anesthesiologists; BMI = body mass index; CCC = cholangiocellular carcinoma; CRLM = colorectal liver metastases; HCC = hepatocellular carcinoma; IQR = interquartile range; NCRLM = non-colorectal liver metastases; R stage = resection margin status (R0: no residual tumor, R1: microscopic residual tumor); SMD = standardized mean difference.


Supplementary Table 2: Comparison of perioperative outcomes in low-risk patients with international benchmark outcomes stratified by extent of resection and IWATE difficulty

	Benchmark characteristics
	Minor
(n=22)
	Major
(n=4)
	IWATEa 0-3
(n=8)
	IWATEa 4-6
(n=8)
	IWATEa 7-12
(n=10)

	Operative time, min

	140 (113 - 230) BM:  294
	345 (315 - 410)
BM: 437
	123 (83 - 180) BM:  234
	130 (116 - 150) BM:  354
	281 (247 - 348) BM:  357

	Blood loss, mL
	150 (100 - 300)
BM:  100
	500 (290 - 725)
BM:  200
	150 (88 - 225)
BM:  83
	100 (88 - 150)
BM:  138
	350 (260 - 650)
BM:  200

	Intraoperative blood transfusion (u)
	0
BM:  0
	0
BM:  0
	0
BM:  0
	0
BM:  0
	0
BM:  0

	Open conversion (%)
	0
BM:  0
	0
BM:  0
	0
BM:  0
	0
BM:  3.5
	0
BM:  9.4

	Length of stay, d
	5 (3 - 7)
BM:  5
	5 (5 - 6)
BM:  7
	6 (3 - 9)
BM:  5
	3 (3 - 4)
BM:  6
	5 (5 - 6)
BM:  7

	Any complication (%)
	9.1
BM:  10.2
	0
BM:  31.2
	12.5
BM:  16.4
	0
BM:  16.5
	10
BM:  21.5

	Clavien-Dindo ≥ Grade IIIab (%)
	0
BM:  5.3
	0
BM:  17.4
	0
BM:  2.2
	0
BM:  5.9
	0
BM:  9.5

	Median CCI
	0
BM:  0
	0
BM:  0
	0
BM:  0
	0
BM:  0
	0
BM:  0

	Relaparotomy rate (%)
	0
BM:  0
	0
BM:  0
	0
BM:  0
	0
BM:  0.2
	0
BM:  0

	Readmission rate (%)
	0
BM:  0
	0
BM:  0
	0
BM:  0
	0
BM:  4.2
	0
BM:  5.0

	Mortality (%)
	0
BM:  0
	0
BM:  0
	0
BM:  0
	0
BM:  0
	0
BM:  0

	Posthepatectomy liver failure B/Cc (%)
	0
BM:  0
	0
BM:  0
	0
BM:  0
	0
BM:  0
	0
BM:  0.3

	Posthepatectomy bile leakage B/Cc (%)
	0
BM:  1.1
	0
BM:  0
	0
BM:  0
	0
BM:  1.8
	0
BM:  7.1

	Textbook Outcome (%)
	100
BM:  93
	100
BM:  82
	100
BM:  84.2
	100
BM:  76.2
	100
BM:  67.9

	R1 resection (%)
	0
BM:  2.2
	0
BM:  9.2
	0
BM:  5.7
	0
BM:  5.7
	0
BM:  14.1



Values are presented as median (interquartile range, IQR) or number (percentage), as appropriate. Benchmark outcomes and values were previously published in a low-risk cohort by Li et al. 2025. Minor hepatectomy was defined as resection of ≤3 anatomical liver segments, whereas major hepatectomy was defined as resection of >3 segments.
a: Iwate difficulty scoring system is based on tumor location, tumor size, proximity to major vessels, liver function, and hand-assisted hybrid procedures. bPostoperative complications are graded according to the Clavien–Dindo classification2. cPosthepatectomy complications as bile leakage, hemorrhage and liver failure are defined and graded according to the International Study Group of Liver Surgery (ISGLS) Abbreviations: BM = Benchmark; CCI = Comprehensive Complication Index; R stage = resection margin status (R1: microscopic residual tumor).

Supplementary Table 3: Multivariable logistic regression analysis of clinically relevant postoperative complications.
	
	OR
	95% - CI
	p value

	Age ≥ 64 years
	1.23
	0.49 – 3.06
	0.663

	ASA ≥ III
	2.22
	0.72 – 6.82
	0.163

	Blood loss ≥ 500 mL
	1.64
	0.71 – 3.78
	0.247

	IWATEa ≥ 6
	1.25
	0.59 – 3.12
	0.638

	Major Hepatectomyb
	0.52
	0.18 – 1.51
	0.231


All variables with a univariable p-value <0.2 were included in the multivariable logistic regression model.
a: Iwate difficulty scoring system is based on tumor location, tumor size, proximity to major vessels, liver function, and hand-assisted hybrid procedures.
b: Defined as resection of more than three anatomical liver segments.
Abbreviations: OR Odds ratio, CI Confidence interval, ASA American Society of Anesthesiologists
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