Introduction: The leading cause of death in military casualties is hemorrhage and most of these deaths occur prior to arrival at a medical treatment facility. Previously,

we used a swine polytrauma model consisting of lung contusion, laparotomy, liver laceration, and 24 ml/kg controlled hemorrhage to test treatments to improve 100% %0 :
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mediators (organ damage to follow) in a pilot study of swine polytrauma with splenectomy (SPL group; N =9) to historical control data (CONT; N = 11). Results: Total g = 20 z é Z
blood removal, including blood drained from the excised spleen, was 30 mi/kg in SPL group, compared to 27 ml/kg in the CONT group. Despite this increase, mortality v 40% b p B 1
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Injury, though diastolic pressure (reflective of vascular compensation) stayed elevated compared to CONT through 11 h post-injury. In contrast, surviving CONT o« 10 J 1 CONT
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resuscitation was still only 90% complete on average in the SPL group. Hematocrit increased in the CONT group during the shock period, plummeted during 0O 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 -1 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
resuscitation (likely the cause of a transient spike in cardiac output), recovered quickly afterwards as fluid extravasated, then gradually dropped off with Time (h) Time (h)

decompensation. In contrast, there was only a gradual decrease in hematocrit in the SPL group and no spike in cardiac output. Inflammatory mediators were elevated by

the end of shock in SPL versus CONT (significantly for GM-CSF, IFN-gamma, IL-1a, IL-2, IL-4, IL-6, IL-10, and TNF-alpha). After the start of resuscitation, however, Figure 1 Effects of splenectomy on survival vs. time. Start of shock at T = 0 h. Start of Fi 3 R itati | A h tocrit (B

these levels dropped and were significantly lower than CONT by 14 h post-injury for IL-1a, IL-1ra, IL-2, and IL-4. Conclusions: Our preliminary findings suggest that resuscitation at T = 1.5 h. Total blood removal, including blood drained from the excised GUIe 5 REsUSCIation volume (A), ema_ocrl (8),
splenectomized swine are better able to hemodynamically compensate from polytrauma and may therefore be better suited for studies targeting late events in shock. spleen, was 30 ml/kg in SPL group, compared to 27 ml/kg in the CONT group. Despite this and cardiac output (C) vs. time. (A) By T=5h, only
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was similar between groups (7.9+3.3 ml/kg in SPL, 8.1£3.0 ml/kg in CONT; NS). within 1 h of starting resuscitation. (B) Hematocrit was
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(likely due to handling of the spleen during removal), but

their positions reversed by the end of hemorrhage as the
CONT spleen was able to discharge its stored red blood
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Discussion

Splenectomy had a powerful effect on the compensatory response to hemorrhage, as shown by increased heart rate and blo
Our objective was to determine the effects of splenectomy compared to historical control data on even more important effect during resuscitation. Subjects with spleens needed fluids earlier and rapidly accepted the fluid \

mortality, coagulopathy, hemodynamics, and inflammatory mediators in a swine polytrauma model. hematocrit suggests much of that fluid then exited as potentially harmful edema. These subjects then continued to decompe
comparison, splenectomized subjects had significantly lower mortality and, though they needed fluid, fluid appeared more

and mean arterial pressure, reducing the rate at which fluids were required. This supports the
Methods - -
role of the spleen as an important organ for decompensation. Splenectomy also had effects

on the inflammatory profile and on coagulopathy (splenectomy improved clotting time

Anesthetized and mechanically ventilategl male, Yorkshire swine (A_fO =+ 5 kg) were instrumented for continuou_s and strength: not shown), though not on re-bleed from the liver. These effects may also (1) Eastridge BJ, et Ial. Death %n the
measurement of blood pressure and gardlac output. They were subjected _to laparotomy with (SPL, N = 9) or without need to be considered when planning studies. g;)rg4gtl le;l;a ty care. The jo
(CONT, N = 11) splenectomy, blunt injury (lung contusion), liver laceration (~3 ml/kg uncontrolled hemorrhage), and (2) Penn AH, Schmid-Schonbein G

controlled hemorrhage (24 ml/kg). For the controlled hemorrhage, blood was drawn until mean arterial pressure (MAP) _ collapse and sudden death vi
reached 30 mmHg (T=0 h). MAP was kept there by intermittent withdrawal until the full volume was drawn. At T=1.5 Conclusions ) Pe?: aAr|;£ ﬁfoa(;ér g}t%’ea;frfﬁ;;f(

h, swine were resuscitated with up to 3x shed volume of LR over 1 h and observed for an additional 12.5-13 h. Due to a ) ) ) 2019 epub ahead of print.

change in the protocol, time points and blood samples are offset after the start of resuscitation by ~0.5 h between the two This data supports our claim that the Spleen potentiates
groups (we compare CONT data to the following SPL time point). Blood was sampled regularly for blood gases, decompensation and therefore that studies with early mortality or ISClal
hematocrit, cytokines, markers of tissue damage, complete blood cell count, and thromboelastography. Tissues were - - - The views expressed do not reflect
fixed post-mortem and will be examined for histological damage by a trained, blinded pathologist. deco_mpe_nsatlon as outcomes should !eave the spleen In, Whlle_ Experiments were conducted accor
Data expressed as mean + SD. * p<0.05. NS = not significant. studies aimed at subsequent dysfunction may wish to remove it. Tealth Program ot Proatam Cor
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