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Abstract
Background

Trauma patients treated in the operating room may also be involved in a forensic investigation, particularly after
firearm, sharp-force, penetrating, or blunt injuries. During their care, perioperative nurses may encounter clothing,
projectiles, biological material, or other physical evidence that must be recognized and protected. Most forensic
nursing reviews have examined emergency care or Sexual Assault Nurse Examiner practice. What is known about
evidence management during surgery has not been brought together in the same way.

Methods

This scoping review was conducted in accordance with Joanna Briggs Institute methodology and reported
according to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses extension for Scoping
Reviews (PRISMA-ScR). PubMed, CINAHL Ultimate, Scopus, Web of Science Core Collection, ProQuest
Dissertations & Theses, and Google Scholar were searched from database inception to July 2026. TR Dizin and
backward and forward citation searches were also used. Two reviewers independently screened records against
Population-Concept-Context eligibility criteria.

Results

The search yielded 375 records (PubMed n = 37, CINAHL Ultimate n = 38, Scopus n = 54, Web of Science n = 36,
ProQuest Dissertations & Theses n = 10, and Google Scholar n =200). After 88 duplicate records were removed, 287
unique records underwent title and abstract screening. Twenty reports were assessed in full. Fifteen studies
identified through database searching and one additional study identified through CitationChaser-assisted forward
and backward citation searching met the eligibility criteria, resulting in 16 included sources.

Conclusions

Research on forensic evidence recognition, collection, and preservation has concentrated mainly on emergency
departments, Sexual Assault Nurse Examiner programmes, and forensic mental health settings. Perioperative
forensic nursing remains under-researched despite the risk that evidence may be altered or permanently lost during
surgical care. Perioperative-specific research, standardized evidence-preservation and chain-of-custody protocols,
and integration of forensic competencies into perioperative nursing education and practice are needed.

Trial and protocol registration

The review protocol was registered with the Open Science Framework (OSF) on 21 July 2026 and is available at
https://osf.io/7gkq9.

Background

Patients undergoing trauma surgery due to firearm injuries, injuries caused by sharp or cutting instruments, blunt
trauma, or other injuries of suspicious or criminal origin may arrive in the operating room with physical evidence of
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forensic significance. Clothing, bullet projectiles and fragments, gunshot residue, trace evidence collected from the
hands and under the fingernails, foreign objects removed from the body, and the morphological characteristics of
the wounds themselves may serve as evidence in the subsequent forensic judicial process [1-3]. Clinical forensic
nursing has evolved based on the recognition that, in forensic processes across all healthcare facilities, it is often
the first—and sometimes the only—point where such materials can be secured before they are lost or compromised

[4].

The operating room is a particularly vulnerable point in the life of forensic evidence. Clothing may be cut away,
wounds cleaned or debrided, and body cavities irrigated as part of necessary treatment. Instruments used to
retrieve a projectile may also mark its surface and interfere with later ballistic comparison. Evidence can therefore
be altered or lost through otherwise routine surgical care when collection and preservation procedures are not
followed [5, 6]. Perioperative nurses often handle these materials before such changes become irreversible. How
they recognize, handle, document, and transfer an item may ultimately influence whether it can be relied upon in
court [2, 7].

Only a small body of literature has examined these responsibilities within perioperative practice, and much of it is
historical. Muro and Easter discussed how clinical forensic principles apply to the care of victims and suspected
perpetrators, including the recording of patients' statements and behaviour and the preparation of legally defensible
documentation [1]. Carrigan et al. linked evidence loss in the operating room to limited experience and the absence
of established procedures, and outlined elements for institutional policy [8]. Wick described how the care of a
patient affected by violence differs from routine surgical care, with particular attention to identifying, preserving, and
documenting physical evidence [2]. Evans and Stagner concentrated on the chain of custody, from recognition and
collection through packaging, secure storage, documented handover, and protocol development [7]. Porteous
considered the tension between confidentiality, patient privacy, police requests, and legal documentation [9]. These
concerns were later reflected in AORN recommendations for specimen care and handling [3]. Nevertheless, the
literature still consists largely of professional guidance, expert commentary, and practice recommendations rather
than primary research. In one of the few descriptive studies, Ozsaker et al. [10] reported uncertainty among staff
about patients' forensic status, perceived deficiencies in evidence-preservation practice, and a clear demand for in-
service education.

In contrast, the field of forensic nursing as a whole has expanded significantly over the past 30 years; established
roles such as the sexual assault examination nurse have emerged, and studies have brought greater attention to the
forensic responsibilities of emergency department nurses [11, 12]. However, a study assessing the scientific state
of the field has revealed persistent gaps between the research base and areas of practice and has emphasized the
need to expand the evidence base [13]. Rabiais et al. [14] mapped the responsibilities of nurses regarding the
preservation of forensic evidence in in-hospital and out-of-hospital emergency settings and highlighted six key
areas, including evidence recognition, documentation, chain of evidence, and interprofessional collaboration.
However, the review did not specifically address perioperative nursing practice. Similarly, previous reviews have
focused on emergency departments or disaster settings, largely overlooking the perioperative setting [14-16]. No
review has been found in the literature that systematically maps forensic evidence management in the perioperative
setting—a distinct environment characterized by its unique workflow, team structure, and points of risk for evidence
loss. Since the existing literature on forensic evidence includes practice guidelines, expert opinions, and
experimental and descriptive studies, a scoping review was selected as the appropriate design to identify gaps by
mapping the scope, diversity, and characteristics of the literature [17, 18]. The overall objective of this scoping
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review is to map the literature regarding the identification, collection, preservation, and documentation of forensic
evidence by perioperative nurses in trauma patients.

Methods
Study design

A scoping review was conducted in accordance with the Joanna Briggs Institute (JBI) methodology and reported in
accordance with the Preferred Reporting Items for Systematic Reviews and Meta-Analyses extension for Scoping
Reviews (PRISMA-ScR) [17, 18]. The review process comprised formulation of the review question, identification
and selection of eligible evidence sources, data charting, and descriptive and narrative synthesis. The Population-
Concept-Context (PCC) framework was used to formulate the review question and eligibility criteria (Table 1). The
protocol was registered with the Open Science Framework (OSF) on 21 July 2026 (https://osf.io/7gkq9), before data
charting. PROSPERO does not accept registrations for scoping reviews, as it is restricted to systematic reviews with
a health-related outcome; OSF was therefore used, consistent with JBI guidance and with current practice in the
field.

Table 1
Population—Concept—Context (PCC) eligibility framework.

PCC Description
Element

Population Perioperative nurses, including nurses working in operating rooms and post-anesthesia care units
(PACUs). Studies involving multidisciplinary surgical teams (e.g., nurses and physicians) were
also eligible when nurse-specific data or perioperative nursing findings could be identified
separately.

Concept Forensic evidence recognition, collection, preservation, documentation, and transfer (chain of
custody); perioperative nurses' knowledge, attitudes, and practices regarding forensic evidence
management; as well as relevant protocols, clinical guidelines, and educational interventions.

Context Perioperative care settings, including operating rooms and the perioperative period, involving
patients with forensic or medicolegal significance (e.g., penetrating trauma, blunt trauma, assault,
suspected injury, or suspicious death). Studies conducted in all countries and healthcare systems
were considered eligible.

Search methods

A systematic search strategy was developed to identify studies relevant to the review question. A three-block search
strategy combining terms related to (i) the perioperative setting/operating room, (ii) nursing, and (iii) forensic
evidence/chain of custody were initially developed and piloted in PubMed before being adapted to the controlled
vocabulary and search syntax of each database.

The literature search was conducted between 21 and 26 July 2026 in PubMed, CINAHL Ultimate (EBSCOhost),
Scopus, Web of Science Core Collection, ProQuest Dissertations & Theses, and Google Scholar, without restrictions
on publication year. In accordance with the registered protocol, the first 200 records retrieved from Google Scholar
were screened. Records were imported into Zotero, where duplicate records were removed during import (200 to
185 records).
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To maximize retrieval of national literature, the Turkish national database TR Dizin was searched on 24 July 2026.
Because the search interface does not support Boolean operators, six individual keyword searches were performed
in the abstract field (operating room, perioperative, forensic evidence, forensic case, forensic nursing, and chain of
evidence), and all retrieved records were screened manually. The complete search strategies for all databases are
presented in Additional file 1.

To complement the database search, backward and forward citation searching was performed for all included
studies. Citation chasing was conducted using the open-access CitationChaser tool via the Lens.org citation index
for studies with available DOIs [19]. For studies without DOlIs, reference lists were screened manually. Records
identified through citation searching were deduplicated against the database results and assessed using the same
eligibility criteria. Citation searching continued iteratively until no additional eligible studies were identified, and this
point was considered evidence saturation.

Inclusion and exclusion criteria

The eligibility criteria were defined to capture evidence concerning the role of perioperative nurses in the
recognition, collection, preservation, documentation, transfer, and management of forensic evidence in trauma
patients. Eligible evidence sources included qualitative, quantitative, and mixed-methods primary studies; case
series and program descriptions; clinical or expert reviews containing substantive perioperative guidance; and
reports describing the development or implementation of clinical protocols or practice guidelines. Sources were
required to be available in full text and published in English or Turkish. No publication-date restriction was applied.

Sources were excluded if they: (a) focused exclusively on emergency department nurses or Sexual Assault Nurse
Examiners without perioperative findings; (b) were book reviews, letters, editorials, or commentaries without
substantive empirical data or perioperative clinical guidance; (c) addressed autopsy, post-mortem, or mortuary
procedures rather than the care of living perioperative patients; (d) focused on forensic psychiatric or mental health
nursing rather than evidence preservation and management; or (e) addressed medicolegal liability or malpractice
without examining forensic evidence recognition, collection, preservation, documentation, transfer, or management.

Data charting and collation of results

Data were extracted from the included studies using a predefined data-charting form developed in accordance with
the Joanna Briggs Institute (JBI) guidance for scoping reviews. Before formal data extraction, the charting form was
independently piloted by two reviewers using five purposively selected studies representing the diversity of evidence
included in the review, comprising a clinical guidance article, a retrospective record review, a protocol development
study, and two cross-sectional studies. After comparing data from pilot studies, three limitations of the preliminary
scheduling form were identified during a consensus meeting where evaluators discussed the results. The
scheduling form was improved by adding fields for pre- and post-operative stages and for the type of forensic
evidence as deemed necessary, using a predefined coding framework, and establishing standardized registration
rules for studies without participant samples.

The final data-charting form captured information on the author(s), year of publication, country, study aim, study
design and publication type, setting and sample, concept addressed [knowledge, attitudes, practices,
protocols/guidelines, or educational interventions], perioperative phase, type of forensic evidence, measurement
tools, key findings, and research gaps identified by the study authors. Data extraction was undertaken by one
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reviewer and independently verified by a second reviewer to ensure the accuracy and consistency of the extracted
information. An overview of the studies included is presented in Table 2.

Study selection was conducted independently by two reviewers using Rayyan [20]. Titles and abstracts were
screened against the predefined eligibility criteria, followed by independent full-text assessment of potentially
relevant reports. Disagreements at both stages were resolved through discussion; consultation with a third reviewer
was planned if consensus could not be reached. The selection process is reported in a PRISMA-ScR flow diagram.

In keeping with JBI guidance, we did not conduct a formal methodological appraisal or risk-of-bias assessment,
because the purpose was to describe the range and nature of the available evidence rather than judge intervention
effectiveness. A meta-analysis was likewise inappropriate. We summarized the extracted data using counts, tables,
and narrative synthesis, and grouped recurrent findings under six areas: study characteristics and geographical
distribution; types of evidence and recognition strategies; preservation and chain of custody; nurses' roles and
ethical responsibilities; knowledge, practice, and education; and protocol or quality-improvement initiatives. The two
reviewers revisited these groupings during synthesis and agreed on the final thematic structure used in Tables 2
and 3.
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Table 2

Characteristics of the included studies (n = 16)

Study

Schramm
(1991)

Forensic
medicine: what
the
perioperative
nurse needs to
know.

Muro & Easter
(1994)

Clinical
forensics for
perioperative
nurses.

Davis (1994)

Your role in
death
investigations.

Carrigan et al.
(2000)

Forensic
perioperative
nursing:
advocates for
justice.

Wick (2000)

Don't destroy
the evidence!

Evans &
Stagner
(2003)

Maintaining
the chain of
custody:
evidence
handling in
forensic
cases.

Porteous
(2005)

Don't tip the
scales! Care
for patients
involved in a
police
investigation.

Country

USA

USA

USA

Canada

USA

USA

Canada

Aim

Introduces
forensic
principles for
perioperative
practice.

Describe
perioperative
forensic
evidence
management.

Outline
perioperative
responsibilities
in death
investigations.

Describe
forensic nursing
in trauma
surgery.

Develop
evidence
management
procedures.

Implement a
forensic nursing
program.

Provide
perioperative
evidence-
preservation
guidance.

Methods/study
design

Expert review /
educational article

Clinical review

Practice article,
case-based

Review, conceptual

Mixed
educational/practice

Program description

Practice guideline
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Setting and
sample

Educational
article; no
participant
sample

Literature

review; no
participant
sample

Case-based; no
participant
sample

Conceptual; no
participant
sample

Level | trauma
center; 76 cases

Hospital
operating room;
no participant
sample

Operating room;
no participant
sample

Key findings

Foundational
guidance on
evidence of
integrity and injury
patterns.

Comprehensive
guidance on
recognition,
collection,
preservation and
chain of custody.

Reporting duties
and evidence
preservation.

OR-specific
handling of
bullets, knives and
chain of custody.

Protocols for
GSR/bullets and
documentation.

Drop-box system
and standardized
documentation.

Guidance across
all perioperative
phases.



Study

AORN RP
(2006)

Recommended
practices for
the care and
handling of
specimens in
the
perioperative
environment.

Snow (2009)

The role of the
registered
nurse in
collecting and
documenting
physical
forensic
evidence
related to fatal
gunshot
wounds.

Eldredge
(2010)

Forensics in
the trauma
setting.

Masteller et
al. (2014)

Proper
handling of
bullet evidence
in trauma
patients.

Ozsaker et al.
(2020)

Forensic cases
in the
operating
room:
knowledge and
practices of
physicians and
nurses.

Luque-
Oliveros et al.
(2023)

MLugq protocol:
immobilization
of the white
weapon,
preservation of

Country Aim

USA Standardize
forensic
specimen
management.

USA Evaluate
ballistic
evidence
management.

USA Implement
forensic
resources.

USA Recommend
bullet retrieval
techniques.

Turkey
knowledge.

Spain Develop the

MLugq protocol.

Assess forensic

Methods/study
design

Guideline,
consensus

Retrospective record

review

Case study

Expert review

Cross-sectional

Expert consensus
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Setting and
sample

Consensus
guideline; no
participant
sample

Medical
examiner
setting; 451
records

Level Il trauma
center; 1 case

Technical
guidance; no
participant
sample

Hospital; 198
physicians and
nurses

Multidisciplinary
panel; no
participant
sample

Key findings

Dedicated forensic
specimen
recommendations.

Most ballistic
evidence managed
in the OR.

SAFE program and
forensic cart.

Plastic
instruments
reduce toolmark
damage.

Knowledge
deficits and
training needs.

Protocol for
penetrating
injuries.



Study

DNA traces,
and chain of
custody.

Marlor et al.
(2024)

Misplaced
evidence,
missed
opportunities:
protocols for
handling
ballistic
evidence in
pediatric
patients.

Jeon & Park
(2025)

The effect of
job
characteristics
and
professional
self-concept
on
competency of
forensic
nursing among
perioperative
nurses.

Ozkan et al.
(2025)

Healthcare
professionals’
knowledge
level regarding
forensic cases
in the intensive
care and
operating
room.

Country

USA

South
Korea

Turkey

Aim

Evaluate
protocol

implementation.

Identify
competency
predictors.

Compare
knowledge and
practice.

Methods/study
design

Quality
improvement

Cross-sectional

Comparative cross-
sectional

Setting and
sample

Pediatric
trauma centre;
36 cases

4 university
hospitals; 164
OR nurses

Operating room
and ICU; 116
professionals

Key findings

Protocol improved
timely evidence
transfer.

Professional self-
concept predicted
competency.

High knowledge
but moderate
practice.
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Table 3

Key themes patterning chart of the included studies (n = 16)

Study

Schramm (1991)

Forensic medicine: what
the perioperative nurse
needs to know.

Muro & Easter (1994)

Clinical forensics for
perioperative nurses.

Davis (1994)

Your role in death
investigations.

Carrigan et al. (2000)

Forensic perioperative
nursing: advocates for
justice.

Wick (2000)

Don't destroy the
evidence!

Evans & Stagner (2003)

Maintaining the chain of
custody: evidence
handling in forensic
cases.

Porteous (2005)

Don't tip the scales! Care
for patients involved in a
police investigation.

AORN RP (2006)

Recommended practices
for the care and handling
of specimens in the
perioperative
environment.

Snow (2009)
The role of the registered

nurse in collecting and
documenting physical

Types of
forensic

evidence
and

recognition
strategies

v

Evidence
preservation

and chain of
custody
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Roles,
responsibilities

and
documentation

Knowledge,
clinical

practice and
education

Protocol
development

and quality
improvement



Study

forensic evidence related
to fatal gunshot wounds.

Eldredge (2010)

Forensics in the trauma

setting.

Masteller et al. (2014)

Proper handling of bullet
evidence in trauma

patients.

Ozsaker et al. (2020)

Forensic cases in the
operating room:
knowledge and practices
of physicians and nurses.

Luque-Oliveros et al.

(2023)

MLuq protocol:
immobilization of the

white weapon,

preservation of DNA
traces, and chain of

custody.

Marlor et al. (2024)

Misplaced evidence,
missed opportunities:
protocols for handling
ballistic evidence in
pediatric patients.

Jeon & Park (2025)

The effect of job
characteristics and
professional self-concept
on competency of
forensic nursing among
perioperative nurses.

Ozkan et al. (2025)

Healthcare professionals’
knowledge level regarding
forensic cases in the
intensive care and
operating room.

Types of
forensic

evidence
and

recognition
strategies

v

v

Evidence
preservation

and chain of
custody

Roles,
responsibilities

and
documentation

Knowledge,
clinical

practice and
education

Protocol
development

and quality
improvement
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Use of Al-assisted tools

ChatGPT and Grammarly assisted with English-language editing and manuscript presentation. They were not used
to decide eligibility, extract data, analyze findings, or draw conclusions. Both authors reviewed every suggested
revision and accept responsibility for the submitted text.

Results

Study selection

Database searches returned 375 records: 37 from PubMed, 38 from CINAHL Ultimate, 54 from Scopus, 36 from
Web of Science Core Collection, 10 from ProQuest Dissertations & Theses, and the first 200 Google Scholar results.
Zotero removed 15 duplicates within the Google Scholar set, leaving 185 records from that source. The combined
set contained 360 records; removal of a further 73 cross-database duplicates left 287 unique records for title and
abstract screening.

Two reviewers independently screened the titles and abstracts of 287 records and excluded 268. The remaining 19
database records were retrieved for full-text assessment. CitationChaser-assisted backward and forward searching
identified one further report for full-text review, so 20 reports were assessed in full. Four were excluded at this
stage: two provided neither original research findings nor substantial guidance for perioperative practice, one thesis
fell outside the scope of the review, and one study did not report perioperative findings separately from other clinical
data. The review therefore included 16 sources, comprising 15 found through database searches and one added
through citation searching. Hanshaw [21], a potentially eligible experimental report on bullet retrieval, was sought
through interlibrary loan but could not be obtained. It was recorded separately as a report not retrieved and was not
counted among the 20 full texts assessed. Figure 1 presents the complete selection process.

The Turkish national database (TR Dizin) was searched separately. Because the platform does not support reliable
Boolean searching, bulk export, or electronic deduplication, records were screened manually and reported
independently of the PRISMA flow. A total of 450 records were identified through multiple search strategies;
however, none met the eligibility criteria for inclusion in the review.

Citation searching

Backward and forward citation searching was undertaken for all 16 included studies, together with forward-only
searching for Hanshaw, whose backward reference list could not be screened because its full text was unavailable.
Backward searching used CitationChaser through the Lens.org database for the ten included studies with a DOI (89
records) and manual reference-list screening for the remaining five without a DOI (136 records). Forward searching
used CitationChaser for the same ten studies with a DOI (83 records); Carrigan et al. and Hanshaw were searched
forward individually through CitationChaser (3 records); and the remaining four included studies without a DOl were
searched forward manually via Google Scholar (5 records). None of the manual or individually screened records met
the eligibility criteria. A second round of citation searching was subsequently undertaken on the newly identified
eligible study’s own backward and forward citations, yielding a further seven records; no additional eligible studies
were identified. Overall, 323 citation records were examined, of which nine unique records underwent full
assessment: eight were excluded, and one additional study was included in the review. No further eligible studies
were identified in subsequent rounds, indicating that citation searching had reached saturation.
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Study characteristics

The 16 included sources were published from 1991 to 2025, showing that perioperative evidence management has
appeared intermittently in the nursing literature for more than three decades. Ten originated in the United States,
two in Canada, two in Turkey, one in Spain, and one in South Korea. North American publications account for most
of the evidence, consistent with the earlier development of forensic nursing practice in that region. The Turkish
studies were both recent (2020 and 2025), which may indicate growing national interest. Tables 2 and 3 summarize
the included sources [1-3, 5-10, 22-28].

Research studies were outnumbered by guidance and practice-based publications. We identified three descriptive
cross-sectional studies, two retrospective record reviews, and three protocol-development or quality-improvement
reports. The remaining eight sources were guidance documents, expert consensus papers, reviews, or practice
articles. Table 2 provides their main characteristics.

Types of forensic evidence and recognition strategies

The literature covered several forms of perioperative forensic evidence, but ballistic material received the greatest
attention. Bullets, cartridge cases, fragments, and gunshot residue were discussed in sources spanning both early
guidance and more recent protocol work [1, 2, 5-9, 27, 28]. Clothing was another recurring concern, especially when
textiles carried blood, other biological material, or gunshot residue and therefore required careful handling [1, 2,7, 9,
10, 25]. Fewer sources addressed blood, DNA, hair, and fingernail material in detail. The MLuq protocol and the
AORN recommendations were notable exceptions, setting out standardized handling intended to limit
contamination and retain evidential value [3, 26].

Recognition preceded every other evidence-management task described in the included sources. Schramm [22], for
example, linked the recognition of entry and exit wounds and related gunshot patterns with accurate recording and
preservation. Wick [2] similarly warned that clinical material may be lost, contaminated, or destroyed when staff do
not appreciate its possible forensic relevance. Taken together, the sources position early recognition as the practical
starting point for collection, preservation, documentation, and continuity of custody [1-3, 5-10, 22, 26—28].

Forensic evidence preservation techniques and chain of custody

Chain of custody is the uninterrupted documentation of the process of handling evidence to preserve its legal
validity [3, 7]. A consistent pattern of recommendations is seen in bullet packing: bullets should not be handled with
metal tools [forceps, hemostat]; instead, they should be removed with plastic or rubber-tipped tools or gloved hands
[2, 3, 6, 7]. Section Recommended Practices IX of the AORN guidance requires bullets to be placed in a non-metallic
container and then in a sealed evidence envelope [3]. Common emphasis in garment management is that the
garment should be cut at the hole or seam line, stored in separate paper bags [never plastic], and air-dried if wet [2,
3,7, 10, 25]; the use of plastic bags can trap moisture, leading to mold growth and DNA degradation [7]. AORN
standards also require that each specimen be identified with two authenticators and that chain of custody forms be
signed at each handover (from nurse to law enforcement, from law enforcement to laboratory) [3].

Roles, responsibilities and ethical considerations

The role of a nurse is not limited to technical evidence gathering. Carrigan et al. [8] stated that nurses are

"advocates for justice." The basic principle is that the legal process should never delay life-saving intervention, but
the integrity of evidence should also be considered during the intervention [22]. Porteous [9] drew attention to the
delicate balance between patient privacy and the obligation to provide information to law enforcement in patients
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who are the subject of police investigation; he emphasized that hospital records can be accepted as evidence in
court. Davis [23] addressed the legal reporting obligations of nurses in cases resulting in death.

Knowledge, practice and educational needs

Descriptive studies show significant gaps in the level of forensic knowledge of perioperative personnel. Ozsaker et
al. [10] reported that only 38.9% of participants knew that hands should not be wiped before evidence collection,
52.5% had received no training, and 80.3% requested training. Ozkan et al. [25] reported that knowledge scores were
high, while application scores were moderate, with a moderate positive correlation between the two (r=0.541; p <
0.001); significant knowledge gaps were found in technical matters such as drying wet material. Jeon and Park [24]
showed that professional self-concept and job characteristics were related to forensic nursing competence.

Protocol development and quality improvement

The strongest practical evidence in the set comes from studies demonstrating the effectiveness of structured
protocols. Luque-Oliveros et al. [26] developed the MLuq protocol for instrument immobilization and DNA
preservation in patients with embedded sharp instruments. Marlor et al. [6] reported that following a new ballistic
delivery protocol in a pediatric trauma center, 100% of the evidence retrieved after the protocol was delivered to law
enforcement within 14 days, in contrast to 24 "unclaimed" ballistic pieces of evidence before the protocol (median
time lost 1,397 days). Eldredge [28] describes the institutional forensic practice experience developed by the SAFE
team at York Hospital Level Il trauma center; the AORN-approved "Forensics and the OR: The Basics" training
program; and the creation of a forensic cart specific to the operating room.

Discussion

We found no earlier review devoted specifically to forensic evidence management by perioperative nurses. Across
the 16 included sources, three findings recurred. First, recommendations to avoid metal instruments, package items
separately and dry, and document each handover were remarkably consistent, but were usually supported by expert
guidance rather than comparative research. Second, descriptive studies from different countries repeatedly
reported limited forensic education and a gap between what staff knew and what they did in practice. Third, the
small number of protocol reports suggested that structured procedures can reduce evidence loss. Earlier reviews
concentrated on emergency departments, SANE practice, or disaster settings [11-16]. By focusing on surgery, this
review identifies risks that those syntheses did not examine separately: work within the sterile field, treatment-
related alteration of evidence, and the need to preserve material without delaying urgent care. The reference
patterns also underline the gap. Even Eldredge's operating-room programme and forensic cart [28] drew much of
their support from emergency and sexual-assault practice.

Methodological inconsistency. Guidance was not uniform for every procedure. Evans and Stagner [7] advised
wrapping a retrieved bullet in cotton before placing it in a peel pack, whereas Porteous [9] specified dry gauze.
Masteller et al. [5] and Marlor et al. [6] agreed that metal instruments should be avoided but left washing decisions
to local policy. Such variation is more consistent with institution-based practice than with a well-tested comparative
evidence base.

Training gap

Descriptive studies from three different countries exhibit a consistent pattern: Ozsaker et al. [10] (Turkey) reported
that 52.5% of participants had received no forensic training, Ozkan et al. [25] (Turkey) reported that the level of
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knowledge was high but the level of application was moderate [r = 0.541], and Jeon and Park [24] (South Korea)
reported that only 12.8% of participants had received training. The similarity of these three independent findings,
despite their geographical diversity, indicates that the training gap is a structural, not a local, problem.

The impact of structured protocols

The strongest empirical evidence in the set comes from the only study that directly measures the outcome of
protocol implementation: Marlor et al. [6] reported that 100% of ballistic evidence extracted following a new chain-
of-custody protocol was delivered to law enforcement within 14 days (following a period before the protocol where
24 pieces of evidence were lost in a median of 1,397 days). This single study is the most concrete evidence in the
set that standardization can provide feasible and measurable benefits; however, its single-center nature limits its
generalizability.

Excluded related literature

Studies on the medicolegal/malpractice liability of perioperative nurses (e.g., counting errors/forgotten body cases,
death under anesthesia cases) have been deliberately excluded; these are oriented towards “clinical error liability”
rather than “forensic evidence preservation”. As a recent example from Turkey, Liman et al. [29] examined cases of
wrong-side surgery from a forensic medicine perspective through Supreme Court decisions and press reports; this
study is important because it shows that the forensic dimension in the perioperative field is addressed in the
Turkish literature on the axis of malpractice/patient safety rather than evidence preservation, and exemplifies how
separately the two axes (evidence preservation vs. malpractice liability) have developed in the literature. National
literature gap. A search of the TR Dizin (450 records, manual search) revealed no suitable records regarding
perioperative forensic evidence management. This finding shows that the identified gap is not limited to the
international literature but is equally — or even more significantly — valid in the Turkish national literature. However,
the two included studies of Turkish origin [10, 25] suggest an increasing interest in forensic case management in
the country.

Emerging digital evidence

The included sources mostly treated forensic evidence as a physical object. Current perioperative practice, however,
also produces clinical photographs and video recordings that may later become relevant to legal proceedings.
Mosquera called for consistent preoperative, intraoperative, and postoperative photography so that clinical images
are reproducible and useful for documentation [30]. Torkmandi et al. described educational, safety, quality-
improvement, and legal uses of operating-room CCTV and noted its possible value as documentary evidence [31].
These uses introduce unresolved questions about consent, privacy for patients and staff, confidentiality, security,
access, and differences between legal systems. A usable image is not automatically forensically reliable. Policies
should therefore cover the source and authenticity of a file, retention of originals and metadata, tamper-evident
storage, access records, custody documentation, retention and deletion, and lawful disclosure. They should also
state who within the surgical team is responsible for creating, recording, protecting, and transferring digital material.

Implications for practice, education, and policy

Perioperative education should address the practical basics identified throughout this review: recognizing potential
evidence, avoiding contact with metal instruments, using dry and separate packaging, and documenting custody.
Institutions can support this practice with a single custody form and an explicit handover route; the experience
reported by Marlor et al. [6] suggests that these changes may reduce loss. Local and national procedures for
forensic specimens should also be aligned with AORN guidance [3]. Evidence for educational and protocol
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interventions remains sparse, because only Marlor et al. [6] compared outcomes before and after implementation.
Multicentre controlled pre-post research is therefore needed, together with validated measures of perioperative
forensic nursing competence and studies from a wider range of legal and health-system settings.

Strengths and limitations

This review has several strengths. The protocol was registered prospectively on OSF, and the search and reporting
were guided by JBI and PRISMA-ScR. We searched six international sources and TR Dizin, then supplemented those
searches with CitationChaser, Lens.org, and manual examination of reference lists. Citation searching was repeated
until it produced no further eligible studies. Two reviewers completed study selection independently in Rayyan and
resolved differences by discussion. We also piloted the charting form before full extraction and revised it when the
pilot exposed fields that needed clarification. Together, these steps make the search, selection, and charting
decisions traceable.

Several limitations should be considered. Relevant work may still have been missed despite the broad search.
Eligibility was limited to English- and Turkish-language publications, and Embase was unavailable through our
institution. Some of this loss may have been offset by overlap with Scopus, although it cannot be quantified here.
TR Dizin required manual handling because its interface joins multiword terms with AND and offers neither bulk
export nor electronic deduplication. Google Scholar posed a different constraint: incomplete abstracts and limited
export meant that initial screening relied largely on titles and source information. We were also unable to retrieve
Hanshaw [21], an apparently relevant experimental report published in a discontinued journal with no online archive,
despite interlibrary loan requests. It appears in Fig. 1 as one report not retrieved and was not synthesized. Finally,
we did not appraise methodological quality or risk of bias, in line with the mapping purpose of the review and JBI
guidance. The findings were therefore not weighted by study quality, and publication bias remains possible.

Conclusions

Perioperative nurses occupy an important but insufficiently studied position in the management of forensic
evidence from trauma patients. The available literature agrees on several basic preservation practices, yet much of
that agreement rests on expert guidance, while studies from different countries continue to show shortcomings in
forensic education and implementation. One protocol study provides promising evidence that standardization can
reduce loss, but it is not enough to establish effectiveness across settings. Progress will depend on clearer
institutional custody procedures, forensic content in perioperative education, and multicentre intervention studies
that test these approaches in practice.

Abbreviations

JBI

Joanna Briggs Institute

OSF

Open Science Framework
PCC
Population—Concept—Context
PACUs

Post-Anesthesia Care Units
AORN

Page 16/21



Association of periOperative Registered Nurses
PRISMA-ScR

Preferred Reporting Items for Systematic Reviews and Meta-Analyses Extension for Scoping Reviews
SANE

Sexual Assault Nurse Examiner

GSR

Gunshot Residue

OR

Operating Room

SAFE

Sexual Assault Forensic Examiner

ICU

Intensive Care Unit

Declarations

Ethics approval and consent to participate

Not applicable.

Consent for publication

Not applicable.

Availability of data and materials

The article and Additional file 1 contain all data generated or analyzed for this review.

Competing interests

The authors declare no competing interests.

Funding

No specific funding was received from public, commercial, or not-for-profit organizations.

Authors’ contributions

BO: Methodology, investigation, and writing—original draft, review, and editing.

EE: Conceptualization, methodology, investigation, and writing—original draft, review, and editing.

Acknowledgements

Page 17/21



Not applicable.

Author details

1 Operating Room Services Program, Vocational School of Health Services, Fenerbahce University, Istanbul, Turkey

2 Department of Nursing, Faculty of Health Sciences, Istanbul Medipol University, Istanbul, Turkey

References

1.

10.

11

12.

13.

14.

15.

Muro GA, Easter CR. Clinical forensics for perioperative nurses. AORN J. 1994;60(4):585 - 91, 593.
10.1016/S0001-2092(07)63296-7

. Wick JM. Don't destroy the evidence! AORN J. 2000;72(5):807-18. 10.1016/S0001-2092(06)62013-9.

. Association of periOperative Registered Nurses. Recommended practices for the care and handling of

specimens in the perioperative environment. AORN J. 2006;83(3):688-99. 10.1016/S0001-2092(06)60197-X.

. Lynch VA. Clinical forensic nursing: a new perspective in the management of crime victims from trauma to trial.

Crit Care Nurs Clin North Am. 1995;7(3):489-507. 10.1016/S0899-5885(18)30377-0.

. Masteller MA, Prahlow A, Walsh MM, Thomas SG, Wolfenbarger R, Prahlow JA. Proper handling of bullet

evidence in trauma patients. Trauma. 2014;16(3):189-94. 10.1177/1460408614532047.

. Marlor D, Crandall M, EIman M, Stewart S, Cruz-Centeno N, Kim D, et al. Misplaced evidence, missed

opportunities: protocols for handling ballistic evidence in pediatric patients. J Trauma Nurs. 2024;31(1):40-8.
10.1097/JTN.0000000000000761.

. Evans MM, Stagner PA. Maintaining the chain of custody: evidence handling in forensic cases. AORN J.

2003;78(4):563-9. 10.1016/S0001-2092(06)60664-9.

. Carrigan M, Collington P, Tyndall J. Forensic perioperative nursing: advocates for justice. Can Oper Room Nurs

J.2000;18(4):12-6.

. Porteous J. Don't tip the scales! Care for patients involved in a police investigation. Can Oper Room Nurs J.

2005;23(3):12-4.
Ozsaker E, Kaya A, Okgun Alcan A, van Yavuz M, Aktas EO. Forensic cases in the operating room: knowledge
and practices of physicians and nurses. J Perianesth Nurs. 2020;35(1):38-43. 10.1016/j.jopan.2019.06.010.

. Wolf LA, Perhats C, Delao A. Educational needs of U.S. emergency nurses related to forensic nursing

processes. J Trauma Nurs. 2022;29(1):12-20. 10.1097/JTN.0000000000000627.

Celik P, Celik S, Hastaoglu F, Mollaoglu M. Multicenter evaluation to determine the deficiencies of emergency
nurses in forensic case management. Int Emerg Nurs. 2024;74:101440. 10.1016/j.ienj.2024.101440.

Drake SA, Koetting C, Thimsen K, Downing N, Porta C, Hardy P, et al. Forensic nursing state of the science:
research and practice opportunities. J Forensic Nurs. 2018;14(1):3-10. 10.1097/JFN.0000000000000181.

Rabiais I, Rosas A, Sousa L, Gongalves S, Monteiro P, Deodato S, Severino S. Nurses' responsibilities towards
victims of violence in the preservation of forensic traces and evidence: a scoping review. Emerg Care Med.
2025;2(2):28. 10.3390/ecm2020028.

Silva RX, Ferreira CAA, S4 GGM, Souto RQ, Barros LM, Galindo-Neto NM. Preservation of forensic traces by
nursing in emergency services: a scoping review. Rev Lat Am Enfermagem. 2022;30:e3593. 10.1590/1518-
8345.5849.3540.

Page 18/21



16.

17.

18.

19.

20.

21.
22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Silva TASM, Haberland DF, Kneodler TS, Duarte ACS, Williams J, Oliveira AB. Forensic nursing competencies in
disaster situations: scoping review. Rev Esc Enferm USP. 2023;57:€20220486. 10.1590/1980-220X-REEUSP-
2022-0486en.

Peters MDJ, Godfrey C, Mclnerney P, Munn Z, Tricco AC, Khalil H. Chapter 11: Scoping reviews. In: Aromataris E,
Munn Z, editors. JBI Manual for Evidence Synthesis. Adelaide: JBI; 2020. 10.46658/JBIMES-20-12.

Tricco AC, Lillie E, Zarin W, O'Brien KK, Colquhoun H, Levac D, et al. PRISMA extension for scoping reviews
(PRISMA-ScR): checklist and explanation. Ann Intern Med. 2018;169(7):467-73. 10.7326/M18-0850.
Haddaway NR, Grainger MJ, Gray CT. Citationchaser: a tool for transparent and efficient forward and backward
citation chasing in systematic searching. Res Synth Methods. 2022;13(4):533-45. 10.1002/jrsm.1563.
Ouzzani M, Hammady H, Fedorowicz Z, ElImagarmid A. Rayyan-a web and mobile app for systematic reviews.
Syst Rev. 2016;5:210. 10.1186/s13643-016-0384-4.

Hanshaw SL. Bullet retrieval in the operating room. Semin Perioper Nurs. 1994;3(4):232-6.

Schramm CA. Forensic medicine: what the perioperative nurse needs to know. AORN J. 1991;53(3):669-83.
10.1016/S0001-2092(07)68942-X. 686 — 92.

Davis GJ. Your role in death investigations. Am J Nurs. 1994;94(9):39-41.

Jeon YJ, Park BK. The effect of job characteristics and professional self-concept on competency of forensic

nursing among perioperative nurses. J Korean Acad Nurs Adm. 2025;31(3):302-11.
10.11111/jkana.2023.0073.

Ozkan ES, Surmeli S, Albayrak T. Healthcare professionals' knowledge level regarding forensic cases in the
intensive care and operating room. J Basic Clin Health Sci. 2025;9(1):141-9. 10.30621/jbachs.1531673.

Luque-Oliveros M, Martinez-Flores S, Morilla-Romero-de-la-Osa R. MLuq protocol: a proposal for the
immobilization of the white weapon, preservation of DNA traces, and its chain of custody. Healthc (Basel).
2023;11(11):1573. 10.3390/healthcare11111573.

Snow AF. The role of the registered nurse in collecting and documenting physical forensic evidence related to
fatal gunshot wounds: recommendations for policy and practice [dissertation]. Denton (TX): Texas Woman's
University; 2009.

Eldredge K. Forensics in the trauma setting. Edge. 2010;16(1):3.

Liman Z, Izci A, Kayhan U. From the operating room to the courtroom: wrong-site surgery. J Cukurova Anesth
Surg. 2025;8(4):413-6. 10.36516/jocass.1795640.

Mosquera C. How to improve clinical photography image quality in craniomaxillofacial and reconstructive
surgery. J Diagn Treat Oral Maxillofac Pathol. 2023;7(11):132-44. 10.23999/j.dtomp.2023.11.1.

Torkmandi H, Sadeghi B, Farmahin Farahany P, Mozafari M, Abdi M. Legal and ethical recommendations for
video recording in the operating room: a review of literature. J Iran Med Counc. 2024;7(2):238-45.
10.18502/jimc.v7i2.15035.

Figures

Page 19/21



PRISMA-ScR flow diagram

Identification, screening, eligibility, and inclusion of sources of evidence

Database searching Citation searching
Records identified from databases Citation records examined
(n = 375) (n =323)
PubMed 37; CINAHL 38; Scopus 54; Web of Science 36; CitationChaser/Lens.org and manual backward and
ProQuest 10; Google Scholar 200 forward searching
Records after duplicate removal Unigue new citation records
(n=287) (n=9)
Duplicates removed (n = 88) Duplicates and overlaps removed (n = 314)
Records screened Unique citation records assessed
(n=287) (n=29)
Records excluded Citation records excluded
(n = 268) (n=28)
A A
Reports assessed in full from database Additional report assessed in full from citation
searching searching
(n=19) (h=1)

|

Reports assessed in full
(n = 20)
19 from database searching + 1 from citation searching

l

Full-text reports excluded (n = 4)
No original empirical data (n = 2); thesis outside scope (n = 1); perioperative
data not separable (n = 1)

4

Sources of evidence included in the scoping review
(n =16)
Database searching: n = 15 | Citation searching: n=1

Report not retrieved (n = 1): Hanshaw (1994) was unavailable despite interlibrary loan
attempts and was not included among the 20 full-text reports assessed.

Figure 1

PRISMA-ScR flow diagram of study identification, screening, and inclusion through database searching and citation
chasing.
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