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Prefraining Data

Datasets # Surgical specialties  # Surgical procedures  # Frames Evaluation Datg
Endo-FM (Wang et al. (Z023H)) 3 3 M X
GSViT (Schmidgall et all (70174)) 3 28 70M X
Surg-3M (Cheef all (2075)) 5 35 3M X
SurgBench (Ours) 11 22 53M v (72 Tasks)
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Source  Source Name Disease Type Procedures Task Type Pre-train Evaluation
D Frames Frames
N AVOS Multiple Multiple, Open Phase/Action/Inst cls. 28,473,879 -
(Goodman-etall (Z024))
S2 AlxSuture N/A (Skills) Tissue Suturing GRS assessment 2,867,078 -
(Hoftmann-etall (Z024))
S3 Cholec80 Gallbladder Cholecystectomy Phase cls., Tool presence 4,612,530 -
(Marefall (ZIITR))
S4 CholecT45 Gallbladder Cholecystectomy Action cls. (triplets) 74,855 -
(Nwoye et all (Z027))
S5 Colonoscopic Colorectal lesions GI diagnosis Disease cls. 36,534 -
S6 Endo-FM Various GI Various Endoscopy SSL tasks 3,646,432
(Wang et al] (Z0Z38))
S7 SimSurgSkill 2021 N/A (Simulation) Liver/Abdominal (sim) Skill metrics, 1,248,156 -
Tool detection
S§ ~ TJIGSAWS (2017) © ~ ~  N/A(Skills) ~ ~  “Suture/Knot/Needle ~ ~ ~ Skill assessment, 569,048~ ~ 537,645 ~
(Bhmidietall (Z017)) Gesture classification
S9 CholecT50 Gallbladder Cholecystectomy Action cls., Phase cls., 90,444 207,169
(Nwoye et al] (Z027)) Inst detection
S10 AutoLaparo Uterine Hysterectomy Phase cls., Motion 2,155,843 160,221
(Wang et al| (Z022)) prediction, Segmentation
S11 EndoVis 2019 Gallbladder Cholecystectomy Phase/Action/Instrument 4,501,791 1,176,000
(Wagner et al| (Z0021)) cls., Skill assessment
S12 Hyper-Kvasir GI pathologies GI procedures Tissue/Pathology 889,372 102,515
(Borgli etal] (Z020)) segmentation, Classifica-
tion
S13 Colonoscopic-web Colorectal lesions GI diagnosis Data augmentation 75,298 75,298
(Mesejo et al] (Z01H))
S14 Kvasir-Capsule GI pathologies GI screening Pathology clas. 4,765,114 61,760
(Smedsmidefall (Z021))
S15 LDPolypVideo Colonic polyps Polyp screening Polyp detection, 878,487 543,777
(Maetall (Z0Z1)) Classification
S16 Private Data Right colon ca. Lap. Rt. Hemicolectomy Phase cls., 1,138,833 816,952
Skill/Quality assessment
Total 56,062,458 3,680,417
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BURBIRFIFAG Ei . R UEIRZE A MBI R, B AMESS KA, DA B R EA S L
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GI: Gastrointestinal; GRS: Global Rating Score; cls.: classification; sim: simulation; SSL: Self-supervised
learning; Obj.: Object; ca.: cancer; Lap.: Laparoscopic; Rt.: Right; Inst.:Instrument
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Category Sub-Category (SC) #Task SC Code Source ID

Hysterectomy 7 T1 S10
Phase Classification ~ Right Hemicolectomy 6 T2 S16
Laparoscopic Cholecystectomy 12 T3 S9, S11

Camera Motion Camera Motion 7 T4 S10

Tool Recognition Tool Recognition 2 T5 S9
Disease Diaenosis Gastrointestinal Lesion Diagnosis 19 T6 S12,S13, S14

& Colon Polyp Detection 2 T7 S15

. . . Endoscopic Surgery Actions 2 T8 S9

Action Classification Robotic Teaching Surgery Actions 13 T9 S8

Organ Detection Organ Detection 2 T10 S9
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Random Init. VideoMAE SurgMAE SurgMAE(L)
Top-1 Top-3 | Top-1 Top-3 | Top-1 Top-3 | Top-1 Top-3

T1 | 0.000 0.162 | 0.125 0.356 | 0.185 0.484 | 0.182 0.501
T2 | 0364 0.667 | 0.423 0.777 | 0.440 0.818 | 0.493 0.856
T3 | 0126 0.523 | 0.379 0.653 | 0399 0.671 | 0422 0.742
T4 | 0.000 0.000 | 0.298 0.629 | 0.293 0.628 | 0.306 0.645
T5 | 0395 0.799 | 0.287 0.766 | 0319 0.749 | 0324 0.760
T6 | 0413 0.605 | 0.569 0.744 | 0.645 0.838 | 0.666 0.905
T7 | 0.003 0.045 | 0374 0.534 | 0.561 0.791 | 0.739 0.930
T8 | 0.000 0.044 | 0.005 0.254 | 0.015 0.383 | 0.020 0.411
T9 | 0.003 0.408 | 0.102 0.446 | 0475 0.743 | 0.627 0.825
T10 | 0.000 0.290 | 0.122 0.632 | 0.200 0.575 | 0.279 0.695

Avg. | 0229 0478 | 0.378 0.652 | 0.448 0.731 | 0.487 0.788

Table 4: BAAEANF{LS5 (T1-T10) _ERY Top-1 Al Top-3 ERfZR . LA FREE M55 e
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Dataset Name

| License Type

| Usage Conditions

Datasets for SurgBench-P and SurgBench-E

Cholec80

CC-BY-NC-SA 4.0

Attribution required, non-commercial use, share-alike

Hyper-Kvasir Custom Citation required, academic use
Kvasir-Capsule Custom Attribution required, research and educational purposes
Colonoscopic Dataset Custom Publicly available, registration required
AutoLaparo CC-BY-NC-SA 4.0 | Attribution required, non-commercial use, share-alike
SUN-SEG Custom Application required, research and educational purposes
CholecT50 CC-BY-NC-SA 4.0 | Attribution required, non-commercial use, share-alike
JIGSAWS Custom Application required, academic research, specific citations
Endoscopic Vision 2019 | Custom Form submission required, academic use

Datasets For SurgBench-P Only
SimSurgSkill2021 Challenge-specific Limited to challenge scope only
AVOS Custom protocol Redistribution prohibited, academic research only
AlxSuture CC-BY-NC-ND 4.0 | Modifications and commercial use prohibited

Table 5: Fiei ] UEXT AN RIERE B R T2 6

Camera Motion

[ Motion Prediction

gallbladder

Organ
Detection

[ Target Classification

grasper

[ Instrument Classification

Figure 6: SurgBench-E FHAE 5D . FATHANEI], XN T =ALAH 0. ALFH

B AR 11251

Clinical Specialty Surgical Procedure Source ID
General Surgery Appendectomy S1, S6
General Surgery Cholecystectomy S1, S3, S84, S9, S11
General Surgery Gastrectomy S1, S6
General Surgery Hernia Repair S1, S6
General Surgery Splenectomy S1,S7
General Surgery Pilonidal cystectomy S1

General Surgery Bariatric surgery S1, S6
General Surgery Anti-reflux surgery S1,S12
General Surgery Hepatectomy S1, S6, S7
Colon and Rectal Surgery Colectomy S1,S6,S12,S16
Colon and Rectal Surgery Colostomy S1, S6,S12
Thoracic Surgery Esophagectomy S1, S6,S12
Urological Surgery Nephrectomy S1
Urological Surgery Adrenalectomy S1
Obstetrics and Gynecology Hysterectomy S1, S10
Obstetrics and Gynecology Gynecologic Oncology S1,S10
Neurological Surgery Neurological Surgery S1
Ophthalmic Surgery Ophthalmic Surgery S1

Oral and Macxillofacial Surgery | Oral and Maxillofacial Surgery | S1
Orthopaedic Surgery Orthopaedic Surgery S1
Otolaryngology Otolaryngology S1

Pediatric Surgery Pediatric Surgery S1

Table 6: Ilfi K & FHFISMHF- AR X HEJE (ID) B SurBennch-P
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Label | Description

surgical_phase-preparation
surgical_phase-dividing_ligament_and_peritoneum
surgical_phase-dividing_uterine_vessels_and_ligament
surgical_phase-transecting_the_vagina
surgical_phase-specimen_removal
surgical_phase-suturing
surgical_phase-washing
motion_prediction-static
motion_prediction-up
motion_prediction-down
motion_prediction-left
motion_prediction-right
motion_prediction-zoom-in
motion_prediction-zoom-out
instrument_classification-grasper
instrument_classification-hook
verb_classification-retract
verb_classification-dissect
target_classification-gallbladder
target_classification-liver
phase_classification-preparation
phase_classification-carlot-triangle-dissection
phase_classification-gallbladder-dissection
phase_classification-cleaning-and-coagulation
phase_classification-gallbladder-extraction
disease_classification-adenoma
disease_classification-hyperplasic
disease_classification-serrated
phase_classification-preparation
phase_classification-calot_triangle_dissection
phase_classification-clipping_and_cutting
phase_classification-galbladder_dissection
phase_classification-galbladder_packaging
phase_classification-cleaning_and_coagulation
phase_classification-galbladder_retraction
disease_classification-home
disease_classification-home
disease_classification-home

Table 7: brZ4iA (56 1 34)
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Label | Description
38 disease_classification-home

39 disease_classification-home

40 disease_classification-home

41 disease_classification-home

42 disease_classification-home

43 disease_classification-home

44 gesture_classification-reaching_for_needle_with_right_hand
45 gesture_classification-positioning_needle

46 gesture_classification-pushing_needle_through_tissue

47 gesture_classification-transferring_needle_from_left_to_right

48 gesture_classification-moving_to_center_with_needle_in_grip
49 gesture_classification-pulling_suture_with_left_hand

50 gesture_classification-orienting_needle

51 gesture_classification-using_right_hand_to_help_tighten_suture

52 gesture_classification-dropping_suture_at_end_and_moving_to_end_points
53 gesture_classification-reaching_for_needle_with_left_hand

54 gesture_classification-making_c_loop_around_right_hand

55 gesture_classification-reaching_for_suture_with_right_hand

56 gesture_classification-pulling_suture_with_both_hands

57 disease_classification-ileocecal_valve

58 disease_classification-blood-fresh

59 disease_classification-foreign-body
60 disease_classification-lymphangiectasia

61 disease_classification-normal-clean-mucosa
62 disease_classification-pylorus
63 disease_classification-reduced-mucosal-view

64 polyp_detection-clips_without_polyps

65 polyp_detection-clips_with_polyps

66 phase_classification-1_establishment_of_abdominal_surgical_environment

67 phase_classification-2_dissection_of_the_posterior_peritoneal _space

68 phase_classification-3__identification_and_ligation_of_the_vessels_on_the_mesentery
69 phase_classification-4_dissection_of_the_posterior_peritoneal _space

70 phase_classification-5_opening_of_the_gastrocolic_ligament_and_identification

71 phase_classification-6_specimen_removal_and_gastrointestinal_reconstruction_(intra-
abdominal_and_extra-abdominal_anastomosis)

Table 8: FrZffiik (56 2 F4)
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Cholec80 Cholec80 s A5 T WrFHr il B2 K24 BEBZ/IRCAD, J&—ANHTAMBF TAERAE AT
B I B IR ARV B T AR UM 0 T B . R BUIRSE L 80 N2 WA, AU #D
BN Bobr 25 A T B AEAE S BYERE, AN TS i S . B aE i 32T
(http://camma.u-strasbg.fr/datasets ) 4t 7 HN HAAEAR, SEHEHBAH BIA T A
MAESS . DLk, FEFfE README SCOAFITERERR AL T X Bin gt . 14 vl Als | 2K DL

S, MRS 80 ANDARERD 25 W (fps) SEBIROVLI, WU Sy 4 AT . g AW
BB PRSI VERE DB R TILSERE . BT REA LA TR R OEWIZRSS, 1
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Bl FES U FERX 5T, FAAERRMI A . IR AR e w16 & M T UNZRAIPAE SRR
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