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INNOVATIONS

BACKGROUND

Gun-related injury is rapidly increasing among pa-
tients of all ages, with gun-related deaths now surpassing 
motor vehicle collisions as the leading cause of pediatric 
mortality in the United States (Bianchi, 2022; Goldstick 
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BACKGROUND:	 Gun-related injury is now the number one cause of death in pediatric trauma patients. Many hospitals lack dedicated 
forensic nurses or updated protocols for handling ballistic evidence. Evidence not collected, handled improperly, or 
misplaced may deny a victim the basic human right to justice.

OBJECTIVE:	 This article aims to describe an initiative to highlight the importance of proper management of ballistic evidence and 
to educate medical providers on best practices for the documentation, handling, removal, and transfer of ballistic 
evidence.

METHODS:	 After discovering 24 “orphaned” bullets and bullet fragments in our hospital that had not been turned over to law 
enforcement, we sought to turn in evidence to the proper authorities and implement protocols to prevent this error in 
the future. New protocols were written by forensic staff, and education on new protocols was provided via in-person 
training, grand rounds, emails, and other collaborative initiatives.

RESULTS:	 Evidence was matched to police reports using the patient name and date of birth on evidence labels. The median 
(interquartile range [IQR]) time of lost ballistic evidence was 1,397 (903, 1604) days, with the oldest bullet removed 
in 2015. All bullets were successfully returned to law enforcement with a median (IQR) time from bullet discovery to 
collection of 78 (78, 174) days.

CONCLUSIONS:	 Ballistic evidence handling protocols are essential for all hospitals. Dedicated, trained forensic staff should be 
employed to ensure proper evidence handling.
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et  al., 2022). Despite this, most forensic literature 
focuses on sexual assault and child abuse. Established 
protocols and training for collecting and preserving bal-
listic evidence should be standard for trauma centers. 
Yet many medical providers lack adequate knowledge 
and access to standard protocols when handling foren-
sic and ballistic evidence (Asci et  al., 2015; Masteller 
et  al., 2014; Ozsaker et  al., 2020; Pasqualone, 2015; 
Silva et al., 2020; Snow & Bozeman, 2010). This criti-
cal aspect of forensic medicine has been understudied, 
and hospitals without well-defined protocols are subject 
to errors and improper handling of evidence (The Joint 
Commission, 2021).

In addition to appropriate medical care, proper 
evaluation and documentation of patients with gun-
related injury should include examination by a pro-
vider trained in forensics, photographic documentation 
of injury, collection of gunpowder or primer residue, 
collection of clothing, proper handling of ballistic evi-
dence, and maintenance of an accurate chain of custody 
for collected evidence (Batts & Sanger, 2020; Snow & 
Bozeman, 2010). Though bullet removal is not always 
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KEY POINTS

•	 Trauma providers should be educated in best practices 
for documenting, handling, removing, and transferring 
ballistic evidence.

•	 Very few formal training programs in nonsexual assault 
forensics exist.

•	 All hospitals should have established protocols for the 
handling of ballistic evidence or should update existing 
protocols.
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medically indicated, collecting and preserving ballis-
tic evidence in trauma patients is crucial for criminal 
investigations (Batts & Sanger, 2020; Butler et al., 2016; 
Pasqualone, 2015). Ballistic evidence can provide infor-
mation about the type of firearm used, the distance of 
the shooter from the victim, and the entry angle of the 
bullet into the body and ultimately may aid in identify-
ing suspects (Batts & Sanger, 2020; Pasqualone, 2015; 
Peterson et  al., 2010). When handled by untrained 
medical personnel, evidence can be inadvertently lost, 
damaged, or even discarded (Batts & Sanger, 2020). 
Improper handling or damage to forensic evidence can 
hinder legal case progression and lead to negative pros-
ecution outcomes (Filmalter et al., 2018). Proper docu-
mentation, handling, removal, and transfer of ballistic 
evidence are essential to providing comprehensive care 
to victims of gun-related injury.

OBJECTIVE

This study aims to describe an initiative to high-
light the importance of proper management of ballis-
tic evidence and to educate medical providers on best 
practices for the documentation, handling, removal, and 
transfer of ballistic evidence.

METHODS

The descriptive analysis was conducted at a single 
Level I American College of Surgeons (ACS)-verified, 
stand-alone pediatric trauma center. The sample con-
sisted of 24 patients admitted to the hospital from 2015 
to 2022 for whom ballistic evidence was found in hos-
pital storage. Police were contacted, and the orphaned 
evidence was collected by the appropriate law enforce-
ment jurisdiction. Patients undergoing foreign body 
removal for gun-related injury after March 2023 were 
included to measure project implementation success.

A brief retrospective review of patient medical 
records and police reports was performed to obtain 
patient demographics, police reports, incident-related 
details, forensic photographs, and operative reports. 
Forensic photographs consisted of nonuniform images 
taken by providers in the trauma bay following initial 
evaluation and stabilization of the patient. These data, 

as well as documented communications with police, 
were collected and recorded in a REDCap Database. 
Descriptive statistics, including medians with interquar-
tile range (IQRs), were performed using REDCap. Case 
outcomes following the turnover of ballistic evidence to 
law enforcement were not investigated.

A task force team was assembled to develop and 
implement protocols to prevent this error from reoccur-
ring. The team comprised physicians, nurses, operating 
room staff, and local forensic experts, created new doc-
uments outlining appropriate processes for patient eval-
uation, documentation of forensic evidence, standard 
practices for operative removal of bullet fragments, and 
a forensic nurse job description and sample chain of 
custody form (see Appendix 1). Protocols were imple-
mented in March of 2023. Training was carried out 
in the form of departmental meetings, formal memos, 
on-the-job training, and a hospital-wide grand rounds 
presentation given by a forensic expert.

RESULTS

During routine auditing in July 2022, ballistic evi-
dence in the form of bullets and bullet fragments was 
discovered by hospital security for 24 unique patients. 
The evidence belonged to a cohort of predominantly 
male patients (n = 19, 79.1%) with a median (IQR) age 
of 16 (12.0, 16.9) years at the time of initial admission. 
Forensic photographs were uploaded to the patient’s 
medical record in n = 5 (21.7%) cases.

The retained bullets were removed from an extrem-
ity in 58.3% (n = 14) of cases, multiple sites including 
the abdomen (n = 6, 25%), and thorax (n = 2, 8.3%). 
The time to removal from initial presentation had a me-
dian (IQR) of 0 (0, 21) days. During removal, best prac-
tices for bullet removal protocols (including use of rubber 
tipped forceps) were not followed or documented in the 
operative report in n = 22 (91.7%) of cases. All discov-
ered bullets were turned over to law enforcement with 
a median (IQR) time to retrieval of 1,397 (903, 1604) 
days after surgical removal. The median (IQR) time from 
discovery of misplaced ballistic evidence to the time of 
retrieval by law enforcement was 78 (78, 174) days.

After review of the data and root cause analysis, it 
was determined that the primary reasons for improper 
transfer of evidence were inadequate training, lack of 
defined protocols, and a lack of awareness of the best 
practices for the documentation, handling, removal, and 
transfer of ballistic evidence. Additionally, the vast ma-
jority of ballistic evidence was handed over to hospital 
security guards following removal and not directly to 
local law enforcement. Protocols were created by the 
task force team. Training was provided to the emergen-
cy department, operating room, and trauma staff. The 
initiative was launched on March 1, 2023.
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Since implementation 6 months prior, 100% of 
patients with surgically removed ballistic evidence have 
had turnover of evidence to law enforcement within 14 
days of operation (n = 12). We credit the successful im-
plementation to a multidisciplinary approach involving 
all related parties, including nurses, trainees, and staff 
from the emergency department, operating room, and 
surgery departments. Additionally, a formal, hospital-
wide Grand Rounds presentation by a forensics expert 
emphasized the importance of the work, increased vis-
ibility of the new protocols, and garnered support for 
our ongoing project. Barriers were also encountered 
while implementing the new protocols, including the 
difficulty in educating and training night-shift staff 
members and the lack of funding to hire 24-hr coverage 
for forensic nurses.

DISCUSSION

Our study highlights the importance of appro-
priately collecting and preserving ballistic evidence in 
trauma patients and serves as an example of possible 
missed opportunities for justice. We determined that 
inadequately trained staff and lack of defined proto-
cols were significant contributors to the inciting event. 
As a result, protocols for handling and documenting 
ballistic evidence were updated or created, and train-
ing was provided. Although established protocols for 
handling ballistic evidence undoubtedly exist at many 
large adult trauma centers, our experience and commu-
nication with several local and regional pediatric and 
adult centers suggest that all hospitals should review 
their institutional protocols for the handling of ballistic 
evidence. Protocols should be created or updated to re-
flect current best practices if necessary. Protocols for the 
collection, documentation, and preservation of forensic 
evidence relating to gun-related injury should be a part 
of every trauma center.

Forensic Nurses and Forensic Providers
Forensic nurses play a critical role in the collec-

tion and management of evidence related to gun-related 
injury (Koehler, 2009; McGillivray, 2005; Pasqualone, 
2015). Yet, many hospitals do not employ dedicated 
forensic nurses; instead, many emergency department 
nurses or other providers perform forensic duties. How-
ever, numerous studies demonstrate that few emergency 
department nurses or other medical staff have received 
formal training in forensic documentation or feel con-
fident in their abilities to care for patients with forensic 
needs correctly (Asci et al., 2015; Batts & Sanger, 2020; 
Hanshaw, 1994; Linnarsson et  al., 2015; Pasqualone, 
2015). Where possible, we advocate for hospitals to em-
ploy dedicated forensic nurses or provide comprehen-
sive forensic training to emergency department nurses 

in sexual assault, gun violence, domestic violence, and 
other forensic matters (Filmalter et al., 2018; Pasqua-
lone, 2015; Pasqualone & Michel, 2015). Improper 
documentation or handling of forensic evidence may 
hinder legal case progression and lead to negative prose-
cution outcomes (Batts & Sanger, 2020; Wellford et al., 
2000). Proper education is necessary for nurses and 
other medical staff providing forensic care.

For nurses, though certifications like the Sexual 
Assault Nurse Examiner (SANE-P/SANE-A) exist, cer-
tifications that relate specifically to the care of victims 
of nonsexual violent crimes are not well known and 
are difficult to attain without prior forensic practice 
and knowledge. Such certifications are granted by the 
American Institute of Health Care Professionals and the 
Forensic Nurse Certification Board (American Institute 
of Health Care Professionals, 2023; Forensic Nursing 
Certification Board, 2021).

Aside from specialized training as a forensic 
pathologist, no accreditation or widespread training 
programs exist for physicians seeking additional expe-
rience in forensic medicine (Lord et  al., 2018). Physi-
cians seeking additional training should contact the 
Forensic Medicine Section of the American College of 
Emergency Physicians or the American Academy of 
Forensic Sciences for opportunities (American Acad-
emy of Forensic Sciences, 2023; American College of 
Emergency Physicians, 2023).

Initial Evaluation and Handling of Evidence
Forensic providers should be present during the 

initial evaluation of all patients with gunshot wounds. 
The first duty of all medical personnel is to treat and 
stabilize the patient medically. During this time, pho-
tographs may be taken while ensuring they do not in-
terfere with lifesaving measures. Once the patient is 
stabilized, forensic providers should collect additional 
evidence, information, and history from the patient and 
emergency medical teams. The entire treatment room 
and everything in it should be considered a crime scene, 
and all evidence should be preserved. A thorough his-
tory should focus on the event’s details, including the 
patient’s location (in a vehicle, at a park, etc.) and posi-
tion at the time of injury. Additional information to col-
lect includes gun type and identifying the shooter’s char-
acteristics, such as gender, age, and race. The patient’s 
clothing should be collected and packaged appropriate-
ly in paper bags, taking care to freeze any clothing satu-
rated (with blood, vomit, urine, etc.) so that evidence is 
not destroyed by mold or mildew. Any gun residue on 
the patient should be swabbed. Other potentially per-
tinent evidence should be collected as necessary (Snow 
& Bozeman, 2010). Forensic photographs should be 
taken of all injuries, a detailed written description of 
injuries should be completed in the medical record, and 
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a diagram of findings should be made. Patients should 
not be “cleaned up” whenever possible until all evidence 
is collected.

Photographic Documentation of Injury
Photographic documentation of injuries is an es-

sential aspect of forensic nursing practice. Photographs 
allow for a detailed record of the injury, including the 
size and location of the wound, the angle of entry and 
exit, and any other notable characteristics. Photographs 
must be taken before a patient is cleaned, as many 
findings can be washed away. There are subtle findings 
that can be captured in a photograph that can provide 
valuable information about the distance a shooter was 
from the victim. Signs such as stippling or tattooing 
(a halo left around the entrance wound by a close-range 
discharge) and bullet wipe (a gray or black ring around 
an entrance bullet hole) are important information to 
allow distance determination (Wick, 2000). Determin-
ing the distance a shooter was from a victim helps de-
termine if someone was shot in self-defense or as an act 
of malice. This evidence can be used to help identify 
suspects and build a case. We recommend photographs 
be taken of each injury, including a photograph from a 
distance for reference purposes and close-up with and 
without measurement instruments. High-quality photo-
graphs can help jurors understand a crime more accu-
rately, combat the “CSI Effect” (the effect of jurors’ per-
ceptions of evidence due to modern crime shows), and 
may help to convict perpetrators of gun violence (Cole 
& Dioso-Villa, 2007; Ling et al., 2021). Jurors can un-
derstand a crime more accurately when they can view 
photographs taken in real time, as the patient appeared 
immediately following the act of violence.

Operative Bullet Removal Protocols
Removal of bullets is not always medically in-

dicated. A retrospective study of pediatric gunshot 
wounds reported an incidence of retained bullet frag-
ments as high as 44% (Andrade et al., 2022). However, 
in cases where bullet removal is necessary, a standard-
ized protocol should be followed to ensure the preser-
vation and integrity of ballistic evidence. The protocol 
should outline the appropriate documentation and 
packaging of forensic evidence, forensic photographs, 
and surgical techniques for removal of ballistic evi-
dence. When removing a bullet or fragment, whether 
in the operating room or from a superficial wound 
in the emergency department, it is imperative to use 
rubber-tipped forceps or gloved fingers and not to use 
metal instruments (Batts & Sanger, 2020; Hanshaw, 
1994; Ozsaker et al., 2020; Pasqualone, 2015). Metal 
forceps can damage the bullet’s surface, changing its 
characteristics and making it more difficult to use as 
evidence.

Additionally, bullets should never be dropped into 
a metal bowl, cleaned by operating room staff, or sent 
to pathology laboratories (Batts & Sanger, 2020). Re-
moved bullets should be minimally handled, packaged 
immediately in a plastic specimen cup or manila evi-
dence envelope, and submitted as forensic evidence with 
an intact chain of custody, and local law enforcement 
should be notified immediately for retrieval. Operative 
techniques, including the appropriate use of instruments 
and packaging, should be described in detail for bul-
let removal and documented in the patient’s electronic 
medical record.

Chain of Custody and Storage of Evidence
A physical copy of a chain of custody must be 

maintained to guarantee the integrity of the evidence 
(Badiye et al., 2023). An appropriate chain of custody 
log should include names, dates, times, and locations of 
every handoff from one person to another. This process 
establishes that only authorized individuals can access 
evidence (Badiye et al., 2023). Although there is no limit 
on the number of transfers, keeping this number as low 
as possible is vital. Anyone listed on the chain of cus-
tody can be subpoenaed to testify about the integrity of 
the chain of custody (Bergman & Martin, 2023). Chain 
of custody logs should be attached to any evidence 
and stored in a locked storage area until turned over 
to law enforcement to minimize the risk of tampering 
(Batts & Sanger, 2020). Inaccurate or incomplete chain 
of custody logs can hinder legal case progression and 
lead to negative prosecution outcomes and exclusion 
of evidence in court cases (Badiye et al., 2023). Occa-
sionally, wet evidence (such as blood-soaked clothing) 
requires freezing for preservation (Ballou et al., 2013). 
If evidence requires such preservation and is separated 
from ballistic evidence, both pieces of evidence should 
have their own chain of custody attached. Each institu-
tion should work toward obtaining access to a locked 
freezer to preserve evidence, and the chain of custody 
must always be preserved.

Do Not Lose or Destroy Evidence
Proper documentation and handling of forensic 

evidence is imperative for criminal investigation and 
conviction. At every stage, handlers of evidence must 
ensure that it has not been compromised, contaminated, 
or damaged and that its chain of custody is attached 
and tracked. The presentation of valid forensic evidence 
nearly doubles the odds of a guilty verdict in criminal 
investigations (Ling et al., 2021). Loss of evidence can 
have devastating impacts on case outcomes (Filmalter 
et al., 2018). In cases where forensic evidence is lost or 
mishandled, the prosecution may be forced to rely solely 
on witness testimony or other circumstantial evidence, 
which is often less reliable and more prone to error and 
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inconsistencies. It has been estimated that one in three 
eyewitnesses make an erroneous identification follow-
ing a crime (Wells, 1998; Wise et al., 2014). Therefore, 
it is essential for forensic providers to follow established 
protocols for collecting, documenting, and transferring 
forensic evidence and to maintain the chain of custody.

CONCLUSION

This incident at our institute made it clear a lack 
of standardization exists for handling ballistic evidence. 
Emergency and trauma providers ensure the immedi-
ate care and safety of a patient who is the victim of 
gun violence. However, it is important to realize that 
the early handling and management of patients and 
evidence may have long-term consequences in pursuing 
justice in a court of law. A standardized and collabora-
tive approach to their management, including protocols 
for handling evidence and training capable and educat-
ed providers, is necessary to facilitate potential future 
criminal investigations.
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APPENDIX 1

Forensic Nursing Protocol for Evaluation and Documentation of Patients With Gunshot Wounds

1.	 Retrieve the Forensic Folder and bring it to the trauma bay.
2.	 Prioritize lifesaving and stabilization measures before proceeding with collection of evidence.
3.	 When clinically appropriate, take photo documentation of the patient while they are being treated in the 

trauma bay.
4.	 Collect and preserve any available clothing (even if cut away by trauma providers, or brought in from the scene).
5.	 Avoid cutting through bullet holes or existing rips/tears when removing clothing.
6.	 Package each article of clothing separately, placing one item per bag. Pairs, such as socks, can be packaged 

together.
7.	 Seal each bag with tape, sign, date, and time across the seal. Attach a patient label indicating the contents 

(e.g., “shirt”).
8.	 Collect any items removed from the patient for evidence, such as bullets (or fragments) or knives, and package 

them in breathable paper bags. Include these individually packaged items in the larger brown bag.
9.	 If any items are wet, freeze them separately and create a separate chain of custody form.
10.	Swab the patient’s hands for gunshot residue and place the swabs in a cardboard holder.
11.	Consolidate the individually packaged clothing/articles into a large brown bag. Attach white label on the 

outside, listing all items inside. Tape the top of the bag and sign, date, and time across the sealed tape.
12.	Establish a chain of custody, documenting each packaged item on the form.
13.	Capture photographs of any soot, tattooing (stippling), abrasion collars, or comet-tailed abrasions observed 

around or near the wounds.
14.	Photograph each individual injury, including entrance/exit wounds, graze wounds, stab wounds, bruising, etc. 

Document as appropriate in the patient’s electronic medical record.
a.	 Take a shot from a distance for perspective.
b.	 Capture a close-up shot.
c.	 Include a close-up shot with a measuring device for scale.

15.	Gather a comprehensive history of the assault from social work, the patient, and the police.
16.	Document the information appropriately, including:

a.	 Brief history of the assault including the distance from the gun and body position of the patient during the 
incident (sitting, standing, curled up, running, etc.).

b.	 Detailed record of injuries.
c.	 Total number of wounds.
d.	 List of evidence collected.
e.	 Body diagram illustrating the injuries.
f.	 Police report number and jurisdiction(s) involved.

17.	Communicate with social work to obtain a police report number, which should be included on the packaged 
evidence, the chain of custody form, and the patient’s chart.

18.	Communicate with local law enforcement to arrange evidence pickup as soon as possible.

Operating Room Bullet Removal Protocol

1.	 Retrieve the Evidence Collection Tool Kit from the designated location, such as the OR Charge Nurse Office 
or a central storage area.
a.	 The Evidence Collection Tool Kit should contain the following items: chain of custody form, large 

white stickers for chain possession, brown paper bags, manilla envelopes, evidence seal tape, protocols, 
and instructions for appropriate handling of ballistic evidence. In case any of these items are missing, a 
different kit should be used as this could be used as evidence of a compromised kit.

2.	 Use rubber-tipped forceps, or gloved hands to remove the bullet from the patient. Ensure that the bullet or bul-
let fragments are not dropped into a metal bowl or handled with metallic instruments without rubber protection. 
Wrap bullet in sterile gauze and then transfer it to a manilla envelope or plastic specimen cup with a patient label.

3.	 Seal the manilla envelope using evidence tape. Sign, date, and time the evidence tape, with half of the 
information on the tape and the other half on the manilla envelope.

4.	 Place the sealed manilla envelope containing the bullet in a paper bag and roll down the top to secure it.
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5.	 Use evidence tape to seal the paper bag, wrapping it around twice. Sign, date, and time the evidence tape, with 
half of the information on the tape and the other half on the bag.

6.	 Attach a large white label to the front of the bag and fill out as much information as possible. Consider 
involving social work to assist in obtaining additional details such as the location of the event or case report 
number. If available, include the police jurisdiction and police report number.

7.	 Complete the chain of custody paperwork:
a.	 Provide a description of the item, e.g., “1 bullet removed by Dr. Smith.”
b.	 Document each person that handled the evidence, including their name and role.
c.	 The collector is responsible for taking the item off the sterile field and completing the entire process until 

it is logged in the designated evidence storage area of the hospital, such as the ED’s evidence closet. Seek 
assistance from the Charge Nurse if required.

9.	 Place the completed chain of custody paperwork and the evidence collected (bullet and related materials) in 
the designated evidence storage area. Fill out the evidence log with patient information as required.

10.	Notify the OR nurse supervisor and forensic nurses about the bullet removal and its placement in the evidence 
closet for their awareness and coordination.

11.	Remind the surgeon or person removing the bullet to document operative details of bullet removal including 
that the bullet was removed per protocol and to document appropriate handoff on chain of custody form and 
in operative note.

Forensic Nurse Job Description and Responsibilities
Purpose: Delivers expert and technically proficient, scientifically based nursing care to victims of violent crime 

who present to [insert hospital name]. Performs medical/forensics exams for these patients under the supervision 
of a provider. Is an active participant in professional activities, such as quality improvement projects, research, in-
service presentations, etc.

Essential functions: Performs the forensic/medical exam in cases of violent crimes against a patient, under the 
supervision of the emergency department or trauma provider.

•	 Evaluates the patient, recognizes urgent/emergent problems that require medical treatment prior to forensic 
examination.

•	 Obtains pertinent health history.
•	 Utilizes systematic method of forensic evidence collection that both protects the integrity of evidence and is 

appropriate for the patient’s age and history.
•	 Utilizes specific examination techniques as appropriate to the case, e.g., photo documentation/video of injuries, 

use of alternative light source.
•	 Maintains competence in examination and specimen collection techniques.
•	 Completes all required documentation.
•	 Provides crisis intervention and assures safety of the patient.
•	 Serves as a preceptor and/or resource nurse.
•	 Assumes leadership role in emergency situations.
•	 Expands focus beyond the physical needs of the patient to include psychosocial needs, spiritual needs, cultural 

needs, etc. and independently initiates nursing orders that reflect the above needs.
•	 Participates in the judicial process for the patient.

Meets the educational needs of the patient, family, and staff, utilizing principles of teaching/learning

•	 Utilizes appropriate resources for patient/family education.
•	 Completes required documentation.
•	 Provides for the continuous educational needs of patients and families through formal and informal methods.
•	 Coordinates care conferences for complex patients.
•	 Is available as a teacher and resource to other hospital staff.
•	 Utilizes research and evidence-based guidelines to enhance the teaching process and the practice environment.
•	 Provides teaching/learning experiences in the hospital reflecting [insert hospital name]’s mission and values.
•	 Utilizes creative and adaptive teaching strategies.

Delivers therapeutic, safe, and efficient care

•	 Maintains a clean, orderly, safe environment.
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•	 Utilizes standard precautions.
•	 Maintains appropriate levels of supplies in room.
•	 Accepts unexpected patients expeditiously.
•	 Performs interventions and routinely demonstrates ability to manage time.
•	 Demonstrates self-starting ability.

Additional non-clinical responsibilities

•	 Responds to subpoenas.
•	 Testifies as a fact witness and/or expert witness.
•	 Testifies regarding chain of custody of evidence.

For more than 90 additional nursing continuing professional development 
activities related to trauma topics, go to NursingCenter.com/ce.
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