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Highlights:

(1) By comparing the hydrosurgical debridement system (hereinafter referred to as the water jet)

S

Ee

with conventional instruments in ex vivo porcine burn models of early eschar excision and
late-stage debridement of liquefied eschar, we confirmed that the water jet achieves greater
precision in eschar excision and greater efficiency in debridement, but may remove excessive
normal tissue during debridement.

(2) Based on operational data from physicians of equivalent seniority in a standardized skills
competition, analyzed using paired-sample tests, this study provides quantifiable and
reproducible practical evidence for the clinical application of the water jet.

(3) We propose that water jet parameters should be adjusted according to wound type and that it
can be combined with conventional instruments to achieve complementary advantages, offering

a new approach for optimizing burn surgery strategies.
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[ Abstract ] Objective  To investigate the application effects of the hydrosurgical
debridement system (hereinafter referred to as the water jet) in ex vivo porcine burn skin models of
Methods
Twenty-three young physicians (20 males, 3 females, aged 30-43 years) participated in the 2024
Zhejiang Provincial Burn Surgery Skills Competition. Each physician performed eschar excision and
debridement procedures using both the water jet and conventional instruments (a dermatome and a
scalpel) in ex vivo porcine burn skin models of early-stage eschar excision and late-stage

eschar excision and debridement. This was a grouped basic research study.

debridement of liquefied eschar (each measuring 12 cmx8 cm). The operation time (assessing
speed) and weight of removed tissue (assessing precision) were recorded for both techniques in
both procedures. Results In escharectomy procedures, the operative time of the water jet (122
(96, 145) s) showed no significant difference compared with conventional instruments (125 (56,
233) s), P>0.05; however, the tissue removal weight of the water jet (2.88+0.27) g was significantly
less than (13.81+1.93) g of conventional instruments (P<0.05). In debridement procedures, the
operative time of the water jet (121+9) s was significantly shorter than (368+33) s of conventional
instruments (P<0.05); however, the tissue removal weight of the water jet (30.85£1.98) g was
significantly greater than (21.48+1.45) g of conventional instruments (P<0.05).
Compared with conventional instruments, the water jet can remove necrotic tissue in ex vivo porcine

Conclusions

burn skin more precisely and reduce damage to healthy tissue in early-stage eschar excision;
however, in late-stage debridement of liquefied eschar, although it significantly improves
debridement speed, it may remove excessive normal tissue.
[ Keywords] Burns; Surgical procedures, operative;
Tangential excision; Hydrosurgery system; Wound repair
Fund program: Young Scientists Fund of National Natural Science Foundation of China
(82402900)
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Figure 1 Two ex vivo porcine burn skin models
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Figure 2 Treatment of the early burn eschar excision model

using two operative techniques
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Figure 3 Treatment of the late-stage debridement model of burn

liquefied eschar using two operative techniques
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