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The Function of Surgical Stapling

* Primary Objective: Hemostasis and leak prevention

» Cause of Leak and Hemorrhage
»Wrong staple height selection (cartridge or reload)

Very Bad Staple Formation Continuum
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Baker RS, et al. Obes Surg. 2004;14:1290-1298,
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Tissue Dynamics
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EES Approach-Compression

1. System Wide Compression for 15sec.

No Pre-compression

Echelon™

/

Tissue Thickness

15 seconds
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Unmet Need in Stapling: Tissue Slippage

Staple Formation Tissue Slippage

Effect of Less
Tissue Slippage
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GST System design
enhancements

Gripping Surface Technology

Improved staple trajectory to the
pocket by:

» Reducing the impact of tissue
flow

» Support staple legs for a
longer distance

» Improved longitudinal and
lateral alignment

Asymmetric, bent tips
improve the tip trajectory to the pockets

Driver force Lateral view
Longitudinal view
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Tissue slippage effect on staple formation
Providing alignment for staple legs to hit the anvil pockets
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Conventional endocutter GST System

Tissue flow demonstration during firing with gold reload at tissue thickness of 3.2mm

Less Tissue Slippage for More Targeted Transections
Less tissue milking to potentially eliminate reloads*
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Endo GIA™ with

ECHELON FLEX™ GST System Tri-Staple™ Technology
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SAUOBECFLEET Flex Endopath Stapler Articulating Endoscopic Linear Cutter

9000, 107/07/01 | 105/04/01

Endopath Endoscopic Linear Cutters and Reloads

SAUOSEECE0ET T OEEET BTSRRIk T4 A E5(60) ETHICON” Echelon 60

Endopath Stapler 9000, 107/07/01 | 105/04/01
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J Laparoendosc Adv Surg Tech A. 2017 May;27(5):489-494. doi: 10.1089/lap.2016.0513. Epub 2016 Dec 19.

Evaluation of a Powered Stapler System with Gripping Surface
Technology on Surgical Interventions Required During
Laparoscopic Sleeve Gastrectomy.
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Med Devices (Auckl). 2018 Dec 14;11:433-442. doi: 10.2147/MDER.S184851. eCollection 2018.

Preclinical quantification of air leaks in a physiologic lung model:
effects of ventilation modality and staple design.
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Table 2 Summary leak data for PPV

Test group Leak volume | Leak rate P-value Leak incidence | P-value | Trachea pressure | P-value
(mL) (mL/min) rate (%) (cm H,0)

GRD (thinner) 12.2 (45.1) 1.22 (451) 0.031° 20 0.009* 35.6 (1.04) 0.146

UNI (thinner) 0(0) 0(0) 0 357 (1.11)

GRD (thicker) 41.9 (145) 419145 |o1l2 30 0.108" 36.8 (4.09)

UNI (thicker) 6.26 (19.6) 0.626 (1.96) 17 349 (6.21)

GRD (thinner + thicker) | 284 (112) 284 (11.2) 0.012* 25 0.012° 36.3 (3.04) 0.261¢

UNI (thinner + thicker) | 342 (14.7) 0342 (1.47) 9 353 (4.47)

Notes: *Mann-Whitney test. *Two-sample proportion test. ‘ANOVA test. ‘t-test. Mean (SD) leak volume, leak rate, leak incidence rate, and trachea pressure for PPV
testing. P-values from statistical tests are provided. Note: in eight of the datasets (four GRD, four UNI specimens), transducer calibration errors resulted in corrupt trachea

pressures, so they were not included in the trachea pressure statistical testing. — —_
Abbreviations: GRD, graduated staple height; PPV, positive pressure ventilation; UNI, uniform staple height. *E = ﬁ]‘ '% ‘%H ?{Eﬁi)&ﬁ?

Table 3 Summary leak data for NPV

Test group Leak volume | Leak rate P-value Leakincidence | P-value | Chamber pressure | P-value
(mL) (mL/min) rate (%) (em HIO)

GRD (thinner) 57.1 (202) 571 (20.2) 0.014: 44 00150 -14.1 (3.63) 0.817¢

UNI (thinner) 2.02 (5.57) 0.202 (0.557) 16 -13.9 (279)

GRD (thicker) 242 (711) 242 (71.1) 0.038* 43 0.046 -147 (2.54)

UNI (thicker) 32.7 (86.6) 3.27 (8.66) 23 -14.5 (2.50)

GRD (thinner + thicker) 158 (546) 15.8 (54.6) 0.003: 44 0.004* -14.3 (3.07) 0.858¢

UNI (thinner + thicker) 18.7 (65.4) 1.87 (6.54) 20 -143 (2.62)

Notes: *Mann-Whitney test. *two-sample proportion test. ‘“ANOVA test. ‘t-test. Mean (SD) leak volume, leak rate, leak incidence rate, and chamber pressure for NPV
testing. P-values from statistical tests are provided.

Abbreviations: GRD, graduated staple height: NPV, negative pressure ventilation; UNI, uniform staple height. = =3 E #
A R
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Original Article - Research
Veterinary Surgery / Volume 45, Issue 1 First published: 23 November 2015

Inflation Pressures for Ex Vivo Lung Biopsies After Application of
Graduated Compression Staples

Darren J. Imhoff s, Eric Monnet
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(TSV:29.2 cmH,0; TST:26.0 cmH,0
EG:38.0 cmH,0)
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Obes Surg. 2018 Nov;28(11):3446-3453. doi: 10.1007/511695-018-3363-0.
Initial Assessment of Mucosal Capture and Leak Pressure After
Gastrointestinal Stapling in a Porcine Model.

Thompson SE', YoungM1, Lewis MT', Boronyak sMm', Clymer JW2, Fegelman EJT, Nagle DA'.
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