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INTRODUCTION: 
At the 1899 Hague Convention, 26 international powers agreed to ban the use of deforming bullets during wartime 
conflicts due to the increased bodily harm caused to soldiers. This was further adopted by 18 more countries in 1907 as a 
means to protect humanity. These bullets are, however, readily available in the United States for purchase by civilians and 
law enforcement. Historically, gunshot wounds are classified into high-energy (>2000 ft/sec) and low-energy (<2000 
ft/sec). Most handgun injuries are low-energy, however, may be heterogenous depending on the type of bullet used. We 
hypothesized that deforming bullets, such as hollow points, would cause significantly worse outcomes than full metal 
jacket rounds.  
METHODS: A new 7-point classification system was created for identifying and predicting the type of projectile in a 
gunshot wound. This classification system included four categories: degree of comminution, soft tissue injury, bone loss, 
and radiographic fragmentation of bullet. Patient x-rays were evaluated and scored using the classification system by four 
senior orthopaedic surgeons. The classification system’s sensitivity, specificity, and accuracy were assessed. 
Independent samples T-tests were used to compare the outcomes of the deforming bullet and full metal jacket cohorts.    
RESULTS: Patients shot with deforming bullets had significantly longer total length of stay (14.5 vs. 7.6 days) and 
required more orthopaedic surgeries (2.1 vs. 1.4) than those shot with full metal jacket bullets (p<0.001, p=0.002, 
respectively). The mean sensitivity, specificity, and accuracy of the classification system were 87.2%, 92.6%, and 91.9%, 
respectively. The intra-rater and inter-rater reliability were substantial, with κ = 0.77 and κ = 0.74.   
DISCUSSION AND CONCLUSION: Patients shot with deforming bullets demonstrate significantly worse outcomes in 
multiple categories compared to patients shot with full metal jacket bullets. The new classification system has substantial 
accuracy and inter-observer reliability. This system can be utilized by surgeons for preoperative risk stratification of 
gunshot wounds. 

 

 

 

 

 

 


