Comparison of hemostatic efficacy of Axiostat gauze and combat gauze in swine arterial hemorrhage model
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Abstract
Hemorrhage from the splanchnic and the junctional regions 1s the leading cause of preventable deaths in the battlefield. An 1deal hemostatic

agent for the battlefield and prehospital hemorrhage control should have the characteristics like quick and effective, easy administration,
casy removal, low cost, prolonged stability, and good biocompatibility with no adverse effects. Chitosan has many applications in the medi-
cal field including the application as a topical hemostatic agent. The wide usage of chitosan as a hemostatic agent makes 1t the material of
choice for hemostasis. The objective of the present study was to compare the 100% chitosan-based Axiostat gauze (AG) with combat gauze
(CG) and understand the efficacy of these 1n a swine arterial hemorrhagic model. The total blood loss during the surgery was lower in AG
when compared to CG. As the AG hemostatic gauze prepared with chitosan was equally efficient in comparison to CG we recommend the
use of AG for severe bleeding in the military as well as civilian settings 1n prehospital care.
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Methodology

. Before the surgery date, venous blood samples were collected for the complete
blood count and standard clotting tests were performed to ensure that these pa- _
rameters were within the normal range and met the inclusion criteria . ~ . -v._,.:.

. The right carotid artery was cannulated for withdrawal of the blood and was S
used for continuous recording of blood pressure and heart rate throughout the
experiment. The right jugular vein was catheterized (8.5/9 Fr catheter) for ad-

ministering resuscitation fluid during hemorrhage and before achieving hemosta-
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collected by suctioning to determine test dressing is directly applied over the
. . . . . . pretreatment blood loss bleeding site and covered with a laparotomy
. An incision of 10 cm was made on the skin in the groin area parallel and close to sponge

the femoral artery, the femoral artery was isolated by excising the muscles that
directly covered the artery. A 5 cm section of the artery was dissected free from

the surrounding tissues with cauterization and ligation (using 7—0 Proline) of

small arterial branches.

E) Immediate hemostasis observed after F) No rebleeding at 180 min.

. Free bleeding was allowed for 45 seconds. The shed blood was collected by suc- i
Figure 6. The procedure followed during the experiment

tion, weighed, and recorded as pretreatment blood loss. (Kheirabadi, 2011).
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ticles in the extract, whereas CG has higher
’ g The AG and CG groups showed a similar hemostatic effect in

- . . . turbidity over the period, indicating that 1t re- an extremity arterial hemorrhage model in swine. (Figure 5) .
Figure 1. Under the scanning electron microscope, the morphology of both AG and CG dressings

were analyzed. In dry conditions, the kaolin particles were found on the surface of the CG but no leases particles (Figure 1-4).
particles observed in AG. animals, overall hemostatic efficacy of both products was

Although AG exhibited quicker hemostasis in some of the

comparable ( Figure 6). The hemostatic mechanism of AG i1s
based on its physical attachment/adhesion to the injured tis-

sues that is mediated by formation of clots at the interface.
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In conclusion, the AG is an effective hemostatic dressing for

Turbidity (NTU)

the management of severe traumatic bleeding where tourni-

quet application is not feasible or can be used along with the

tourniquet.
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