Lethal Gaps: Anatomic Distribution of Fatal Torso Injuries in Shielded Combatants

During the "Swords of Iron" War

Sharon Ogen’; Adi Horesh ; Tal Lifshitz?; Inbal Dym?; Cole D. Bendor'; Inon Diamand’; Teva Amir?; Arthur Shapiro; Itay Ketko'
TIsrael Defense Forces Medical Corps, Surgeon General's Headquarters, Tel-Hashomer, Ramat Gan, Israel
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o Penetrating thoracoabdominal trauma remains a major cause of combat mortality. TorsoReglon | count (%) | Count (%) e Tactical Interpretation
Although modern body armor protects the central thorax, fatal injuries may shift Lower 4(154%) 673 (7.4%) - Lethal Gap: Injuries >2x higher than expected;
toward unshielded regions. Abdomen unprotected junctional zone below front plate.

o Experience from the "Swords of Iron" War suggests that injury distribution is strongly Upper 909%) | 673(7.4%) 076 Z::’::;Z':::'):;%‘i'r‘]‘gsgg';toz'ti"rzt'aon"é f’lzzt'a'
influenced by current armor geometry. Abdomen TGVETEL

o This study used post-mortem analysis to evaluate body-armor protection and identify High Threat Zone: High absolute frequency;
lethal gaps where fatal injuries cluster and hemorrhage control is limited. Chest 32(35.2%)  25.48 (28%) 1.67 gggazfgrg"sa;gzone facing direct frontal

MethOdS UpperBack 19 (20.9%) 25.48 (28%) 165 Protected Zone: Below expectation; shielded

o A retrospective analysis of forensic post-mortem reports, images, and CT scans from ' ' ) effectivelg' by postelrior plate and tacgcal Iféad.
IhesSpords O.f iron, War (2023,_2024) jas conducted: . . Lower Back 17 (18.7%) 26.48 (29.1%) 3.39 :Lt:;e;(t)estezrg:ilaBteeg\ganXFo?fsglgclst;ncit::zI

o The dataset included 50 fatality events and 109 penetrating injuries, averaging 2.2 overlap.
injuries per event. Injury locations were mapped by anatomical region and compared Overall Model Fit:
with a 50th-percentile male anthropometric model to estimate expected surface-area Total 91(100%) 91 (100%) 15.31 Pearson y? = 1531, df = 4,p = 0.0041(Highly
distribution. Significant).

o Because of incomplete documentation, data cleaning was required. The final surface- Table 1: Observed vs. Surface-Area Expected Torso Injuries
area analysis included 91 torso injuries after excluding records with unspecified iy
locations. Conclusions ) |

o Pearson’s chi-square test was used to assess whether injury distribution was random , Torso injury distribution was non-random and - e -
or associated with armor geometry. reflected limitations in current rigid body armor. /X : af\\

Results o Fatal injuries clustered in junctional and lateral gap Fa

o Most injuries were gunshot wounds (51.4%) or fragmentation injuries (47.7%), and zones, identifying areas where armor geometry or 4 T
85.3% of casualties wore ceramic body armor. supplemental protection may require improvement. \ /

o Torso injury distribution differed significantly from that expected by surface area o These findings may also help clinicians prioritize
(p=0.0041). The largest excess was in the lower abdomen, with 14 observed injuries rapid examination of high-risk regions during the \ |
versus 6.7 expected. primary survey of shielded casualties. Figure 1. 3 | v/

o Additional injury clusters occurred in the upper back (20.9%), lower back (18.7%), and Mapping of "-
upper abdomen (9.9%). These areas represent potential lethal gaps where non- Penetrating |/ |/

compressible hemorrhage may occur, and standard tourniquets cannot be applied. Torso Injury ©,
AR Locations.
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