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% There is a risk of complications from inconsistent staple
Introduction: lines.
Enhancing the integrity of surgical staple lines is crucial, with staple geometry playing a Results: % Increased leak pressures imply higher resistance to
key role. Studies indicate that 3D staples offer consistent compression and fewer leak 1. Staple Line Malformation in IFU tissue range vs overstressed tissue model: leakage.
pathways, leading to better hemostasis compared to traditional 2D "B-form" staples.’ . o1 " . di less bleeding &
2D stapl , , , , , - In the IFU tissue range, the use of 3D ower mean hemostasis scores indicate less bleeding
ples have primarily been used in open staplers and later incorporated into . . : : od | . L
circular staplers. In light of these advancements, A new design incorporates two rows compared to 2D-a resulted in a 66.8% | SWer required interventions In-vivo.
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of 3D staples alongside one row of 2D staples in endoscopic staplers, allowing for the tissue range. AdditionaIE/, here 5 . - 9 F|ts |r.1to al2 mm trocar, enhancing utility in minimally
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Methods: §8D-6I:L/Oresulted in similar reduction of IFU tissue range Overstressed tissue model ® Promising for enhancing surgical outcomes in
- Tissue Model: The rate of staple line malformation was compared between the 3D ' minimally invasive procedures
and 2D staplers in IFU tissue range and overstressed thick porcine tissue model using 2 Leak Evaluation: I ]
a predefined categorical scale. y y % g LS LN LN~~~ ~ ~ ~ gl Future direction
- Leak Evaluation: Staple line leaks were evaluated by measuring the pressure * When compared to the traditional 2D - e’ These encouraging results pave the way for further clinical
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staples, the novel stapler showed a
reduction in its leak pathway area by

evaluation to establish the potential benefits of this design
in enhancing patient safety and efficacy during minimally

required to generate a leak in fluid-filled ex vivo porcine ileum that had been sealed
with 3D or 2D staples. Comparisons were made for both mean leak pressure and

3D Leak Pathway | 2D Leak Pathway Difference in
Area Area Area

N
(=]
I

Leak Pressure (mmHg)

. L 24.7%. 2D invasive surgical procedures
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- Intervention Assessment: Hemostasis was compared in sealing of in vivo porcine | « On evaluation of staple leak _m 1. References
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average staple leak pressure increase of e i - [
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of 3D vs 2D-b resulted in an average

5-point hemostasis scale. 2 Both average hemostasis scores (i.e. scores greater than
3) and percentage of interventions were reported.

Table 4. Hemostasis Ratings' staple line pressure increase of
Likert Rating Description 4. 40 mmH G (3 O . 3 %)
1 No bleeding at the tissue site after initial blotting of staple line
2 Blood 0ozing at tissue site: stops prior to 15 seconds; no intervention needed 3 . I ntervent i on As sessment :]
Blood oozing, still progressive after 15 seconds; no intervention needed at time of o S .
\ rating; would re-assess before closing In a pred | nlcal StUdy usl ng the 4 ecesesseseesesessee

Sl i hemostasis scale to compare

Blood 0ozing at tissue site, mild intervention (cautery); intervention is needed but not

Hemostasi\ Score

ik s, traditional 2D staples with a novel 3
: 65.8% Did not )
Significant bleeding requiring intervention such as extensive coagulation or ligation Stapler, it was observed that the requi(;e —_— I N— I R >— 50.9% Did not
with suture or clips. o intervention require
; percentage of cases requiring no intervention
Examples: Pulsatile bleeding; Bleeding that has to be addressed prior to the rating . . . ~—— 1  eceescssss . —
period intervention was 65.8% with the novel - - e, e oSl a
stapler, compared to 50.9% with the R e ST, Image above depicts leak pathway in the 2D vs 30 reloads

designed to capture minor differences and sensitive data relevant to bleeding in
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