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Supplementary Methods
Identification of surgical and endoscopic procedures in the DPC data
Treatment volumes were derived from the publicly available facility-level tables of the FY2024 DPC survey. In these tables, each diagnosis group is subdivided into numbered surgical branches, and a facility is assigned to a branch according to the procedure recorded in Form 1. We selected the branches corresponding to each of the six treatments examined in this study (Supplementary Table 1). Branches representing procedures outside the scope of a given treatment, and branch 97 (other procedures), were excluded from the numerator but retained in the denominator used for allocation. Procedures involving transfusion-related techniques alone are treated as no surgery in the DPC survey and were therefore not counted.
Estimating volumes from public DPC data
In the public DPC files, facilities with fewer than 10 cases (including zero cases) have suppressed counts. For each facility, the observed branches were held fixed, and the residual between the total number of cases with surgery and the sum of the observed branches was allocated to the unobserved branches in proportion to the national distribution of the observed branches. Where the total number of cases with surgery could only be bounded from below, the lower bound was used, so that low-volume facilities were not systematically excluded. The resulting estimates are shown in Supplementary Table 2.
Coverage after allocation ranged from 81.4% for pancreatic surgery to 101.6% for colonic ESD. Coverage below 100% indicates that part of the national volume remains attributable to facilities whose counts are suppressed. For colonic ESD, the facility-level allocation slightly exceeded the published national volume; the published national volume was retained as the reference, and the excess was interpreted as an artefact of the lower-bound allocation rather than as additional supply.
Supplementary Table 1. Target conditions, DPC classification codes, and surgical branches
	Treatment (this study)
	DPC six-digit code
	DPC diagnosis group
	Target surgical branch
	Denominator for allocation
	Branches excluded from the target

	Liver surgery
	060050
	Malignant neoplasm of liver and intrahepatic bile duct (including secondary)
	01 + 02
	01+02+03+ 04+97
	03, 04, 97

	Pancreatic surgery
	06007x
	Neoplasm of pancreas and spleen
	01 + 02 + 03
	01+02+03+97
	97

	Colonic surgery
	060035
	Malignant neoplasm of colon (including appendix)
	01
	01+02+03+ 04+97
	02, 03, 04, 97

	Gastric surgery
	060020
	Malignant neoplasm of stomach
	01 + 02 + 03
	01+02+03+ 04+97
	04, 97

	Gastric ESD
	060020
	Malignant neoplasm of stomach
	04
	01+02+03+ 04+97
	01, 02, 03, 97

	Colonic ESD
	060035
	Malignant neoplasm of colon (including appendix)
	03
	01+02+03+ 04+97
	01, 02, 04, 97


Note: Based on the Form 1 surgical information of the FY2024 DPC survey. Branch numbers refer to the surgical branch of each DPC diagnosis group. ESD, endoscopic submucosal dissection.
Supplementary Table 2. National volumes, facility-level observed volumes, and estimated volumes by treatment
	Treatment
	National volume
	Volume observed at facility level
	Observed coverage (%)
	Estimated volume (main analysis)
	Coverage after allocation (%)

	Liver surgery
	16,610
	12,684
	76.4
	14,071
	84.7

	Pancreatic surgery
	13,051
	8,743
	67.0
	10,619
	81.4

	Colonic surgery
	61,233
	58,746
	95.9
	60,139
	98.2

	Gastric surgery
	31,588
	22,291
	70.6
	25,971
	82.2

	Gastric ESD
	49,333
	47,113
	95.5
	49,034
	99.4

	Colonic ESD
	23,603
	21,680
	91.9
	23,984
	101.6


Note: National volumes are the published totals for the target branches in the FY2024 DPC survey. Observed volumes are the sums of the facility-level published counts for those branches. Estimated volumes are the facility-level estimates after allocating the residual between the total number of cases with surgery and the observed branches, using the lower bound where only a bound was available. Coverage after allocation for colonic ESD exceeds 100% because the lower-bound allocation slightly overshoots the published national volume.
