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Introduction
In the last year, our country has seen an unprecedented wave
of terror that has been punctuated by increasing events of
gun-related violence.
Consequently, the use of firearms against civilians or upon
targets containing civilians has inevitably had a direct impact
on the health of those affected, and in many cases these
events have concluded with mass number fatalities.
The driving force for this research falls to the lack of available
literature regarding the skeletal trauma associated with highvelocity firearms outside of realm of the military.

Results

Discussion and Conclusions

Pig A: 25 yards

Regardless of the distance, each pig model fired upon
received extensive skeletal damage highlighted by
comminuted fracturing and complete fragmentation; all
elements that received damage needed significant amounts
of reconstruction.

The skeletal elements included the right and left humerus, the right and left scapula, rib
fragments, a portion of the sternum, the left os coxa, the right and left femur, the right
and left tibia, the right and left fibula, two thoracic vertebrae, and a metacarpal.
Reconstruction was completed on all elements. Smaller fragments (n= 153) unable to
be positively associated to a specific skeletal element were weighed together totaling
52 grams.
Entry and exit trauma was difficult to locate due to fragmentation.
• complete and comminuted fracturing present
• radiating, concentric, and butterfly fracture lines present
Five bullet fragments were collected during processing.

The trauma encountered in the civilian setting differs greatly
from what is seen in military combatants in terms of the
epidemiology, the mechanism of wounding, and the
pathophysiologic trajectory.
This research attempts to investigate the skeletal trauma
inflicted by a high-velocity firearm, specifically the AR-15 in a
civilian context, and asks if the distance between the victim
and perpetrator can be interpreted from the trauma present.

Figure 1: Skeletal elements analyzed for Pig A, including bone and bullet
fragments

Pig B: 50 yards

Materials and Methods
Two fully fleshed, post-mortem pigs were positioned upright
and safely fired upon using an AR-15 with Remington .223/55
grain full-metal jacket ammunition from varying distances of
25 yards and 50 yards, respectively.
The targeted areas of impact included the right and left
extremities, right and left os coxa, as well as portions of the
thorax and abdominal regions.

Several assumptions can be made regarding the recovery
of five bullet fragments from Pig A, but no positive
correlations can be made to distance.

Figure 2: Five bullet fragments
recovered from Pig A

Figure 3: Bullet fragment with
rifling retrieved from Pig A

Based on the results, high-velocity weaponry do not follow
traditional wound patterning or show the common
characteristics normally needed for ballistics analysis. It is
because of obscure patterns, that there may never be a
clear indicator or marker of distance for ballistics,
especially when such a high-velocity weapon is used.

Figure 4: (top) Left humerus with comminuted
fracturing and concentric fracture lines on the
diaphysis; (middle) Right tibia with comminuted
fracturing and radiating fracture lines from entry
impact; (bottom) Right femur with complete
fracturing and butterfly fracture lines

The skeletal elements included the left humerus, left scapula, a single rib, the right
femur, and the right and left os coxa.

Such research could be applicable to a number of fields;
understanding how the human body reacts to high-velocity
weaponry could assist in triage management utilized by
physicians in trauma units when understanding how to
treat patients with similar skeletal wounds.
Research of this kind could also be beneficial to future
humanitarian efforts involving civilians in mass atrocity
events around the world.

Reconstruction was completed on all elements. Smaller fragments (n=73) unable to be
positively associated to a specific skeletal element were weighed together totaling 23
grams.
Entry and exit trauma was difficult to locate due to fragmentation.
• complete, comminuted, and greenstick fracturing present
• radiating and concentric fracture lines present
No bullet fragments were collected during processing.

Limitations and Future Research
The sample size available is small, and it is without a doubt
a factor that impeded any statistical significance to follow
in analysis; multiple distances need to be tested, with
multiple samples available for each distance.

After cleaning and processing, analysis was completed on the
trauma present, including the location, dimensions, fracture
type, fracture lines, entry or exit wounding, and beveling (if
available).

Ideally, all skeletal elements would be included in sampling.
The effects of high-velocity weaponry to the skull must be
considered, therefore cranial trauma must also be
examined.

Small bone fragments were weighed together using a digital
scale and were considered as a whole for each pig model.

Other variables to consider that could have an effect on
the types of trauma or amount present include the
various types of ammunition (5.56 versus .223), grains, and
brands.

Bullet fragments were counted, if present.

Figure 5: Skeletal elements analyzed for Pig B, including all bone fragments

Figure 6: (top) Distal end of the right femur;
probable exit wound with external beveling and
radiating fractures; (middle) Greenstick fracture
on the rib fragment; (bottom) Left humerus;
probable exit wound with external beveling

