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[Abstract] Objective To assess the efficacy of a novel inguinal tourniquet in healthy individuals and to investigate the
relationship between localized inguinal compression and femoral artery blood flow occlusion. Methods A self-controlled study was
conducted. From November 9 to November 30, 2024, 11 volunteers were recruited at the Third Medical Center of Chinese PLA
General Hospital. Three compression methods —— finger pressure, a novel groin tourniquet, and a SAM junction tourniquet (SJT)—

were applied bilaterally to the inguinal region until distal blood flow signals disappeared. Each compression method was tested in 22
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trials with a S-minute interval between operations. Differences in hemostatic efficacy between bilateral inguinal regions and across
compression methods were compared. Subsequently, the novel tourniquet was incrementally pressurized in 120 mmHg multiples
using an integrated pressure device to analyze trends in popliteal artery blood flow velocity. Observational indicators included the
internal pressure of the tourniquet pressurization device, peak systolic velocity (PSV) of popliteal artery, inguinal surface pressure
magnitude, inguinal surface pressure distribution, and pain scores (assessed using a single-dimensional numerical rating scale).
Results No statistically significant difference was observed in the minimum pressure required to occlude femoral artery blood flow
bilaterally (P>0.05). The success rates of femoral artery blood flow occlusion at the inguinal region were 100% for the novel inguinal
tourniquet, SJT, and finger pressure. The novel inguinal tourniquet induced the highest pain scores, ranging from $ to 8. A significant
reduction in PSV of popliteal artery was noted when the intra-tourniquet pressure reached 360 mmHg and 480 mmHg (P<0.05), with
a 95% hemostasis efficacy observed within the range of 360-600 mmHg. No significant association was observed between the recovery
of popliteal artery blood flow after limb movement and inguinal pressure distribution (P>0.05). The PSV of popliteal artery exhibited
the strongest negative correlation with the average pressure within the inguinal compression area (r=-0.79, P<0.001), with a linear
regression fitting line of y=69.69-0.13x (P<0.001, R’=0.58). Conclusions The novel inguinal tourniquet effectively occludes
femoral artery blood flow within a pressure range of 360-600 mmHg, accompanied by moderate-to-severe pain. Its hemostatic
mechanism mainly relies on increasing the mean pressure within the inguinal compression area.
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Fig.1 A novel hemostatic tourniquet for inguinal region
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