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Abstract

Objective: To describe characteristics of strangulation, and associated medical care,
documentation, and injuries of women after non-fatal intimate partner strangulation (NF-IPS)

who present for care to a community-based ED with an associated IPV advocacy program between
2008 and 2016.

Setting, Design, and Participants: A retrospective review of 345 female ED patients’
medical records who sought care at a community hospital ED following a physical assault
including strangulation by an intimate partner was conducted. Demographics, characteristics
related to reported signs and symptoms, injuries, and subsequent imaging, diagnoses and discharge
information were abstracted.

Results: Commonly reported symptoms were neck pain (67.2%) and headache (45.8%),

with fewer patients reporting more severe symptoms such as loss of consciousness (22.6%),
dysphagia (25.0%), or dysphonia (26.7%). Rates of patients disclosing strangulation to the entire
multidisciplinary team and dedicated neck imaging appeared to improve between 2008 and 2014.
Among the 45 patients with noted head and neck findings, two patients were found to have an
internal carotid artery dissection, two patients were found to have strokes, and one patient was
found to have an intracranial hemorrhage.

Conclusions: Survivors of NF-IPS may present to community-based hospitals, and existing
imaging guidelines can support clinicians in identifying serious internal injury like carotid artery
dissection and stroke. Further research is needed to better discern symptoms previously attributed
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to psychological trauma from post-strangulation brain injury. This study contributes to the growing
literature on NF-IPS with data specific to community-based ED visits.
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strangulation; intimate partner violence; domestic violence; emergency department; diagnostic
imaging; advocacy

Background

Non-fatal strangulation by a current or former intimate partner (NF-IPS) continues to
gain recognition as a serious public health issue.1=3 Defined as pressure applied to a
person’s neck that occludes blood vessels and/or the airway,* strangulation is a pervasive
mechanism of intimate partner violence (IPV). Although nearly 11 million U.S. women
report experiencing NF-1PS in their lifetime, brain and head trauma research in this
population still lags other primarily male groups like athletes and military personnel.®

Injury can result from direct neck trauma, neck hyper-extension or brain hypoxia/anoxia,’
in addition to inertial or traumatic assaults to the head during the altercation. Serious

acute and long-term health risks for those surviving strangulation include cervical artery
dissection, stroke, anoxic brain injury, and post-traumatic stress disorder.28 Assaults may
occur in rapid succession before the brain has had time to heal and resulting central nervous
symptoms may be attributed solely to psychological trauma.® Multiple strangulations have
been associated with increased reports of physical and psychological symptoms.19-11 Those
surviving strangulation by a partner are at grave risk of future homicide.12-13

Health care clinicians face various challenges in recognizing and assessing NF-1PS, due

in part to limited literature on characteristics of those presenting for care. Some survivors
may be reluctant to disclose strangulation out of fear or shame; some may have difficulty
remembering the event secondary to hypoxic insult or other brain injury, psychological
trauma, or both; and external injuries may be difficult to visualize or absent. The limited
existing literature leave a substantial gap regarding knowledge among community-based
hospitals.! Tools to support clinicians’ efforts are emerging, such as guidelines to identify
and evaluate patients after strangulation.14-1° Interdisciplinary collaborations can also prove
instrumental in advancing NF-IPS awareness and furthering use of these clinical tools. As
practices begin to adopt these aids, it is important to share resultant data, strengthening the
scientific knowledge base on post-strangulation care as well and informing future clinical
guideline iterations. The purpose of this study is to describe characteristics of strangulation
events, and associated medical care, documentation, and injuries of women after NF-1PS
who present for care to a community-based ED with an associated IPV advocacy program
between 2008 and 2016. We hypothesized that the quality initiatives implemented during
this time period would improve the use of dedicated neck imaging and documentation of
strangulation by the entire team.
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Methods
Study Design, Setting, and Context

This study was conducted at a 250-bed community hospital near Baltimore, Maryland.
Although the hospital does not provide trauma or obstetrics/newborn services, its busy ED
serves 60,000 patients annually. As of 2004, nursing staff throughout the hospital screen
patients for IPV and contact the in-house domestic violence program (“DOVE”) at any time
for confirmed or possible cases. The hospital-employed advocates meet with the patient
in-person to provide crisis counseling, risk assessment, safety planning, legal resource
information, medical record documentation and photographing of injuries. Information that
may impact medical care is shared with medical staff. DOVE follows up with patients

post discharge, offering short-term emergency sheltering, advocacy, case management and
counseling, court accompaniment, and referral to other local services including medical
care.

Prior to 2008, advocates were often the first to become aware of strangulation, as they spent
more time with the patient discussing details of their assault. Advocates realized there were
times when other injuries caused more pain (e.g., facial fractures), and the patient frequently
did not mention strangulation when briefly summarizing the assault. Advocates also noticed
that physicians might briefly examine a patient’s neck and ask directed history questions
but did not regularly order imaging to evaluate strangulation when it was disclosed. Patients
sometimes contacted advocates days later complaining of headaches, problems swallowing
or other symptoms, and were advised to return to the ED.

As DOVE’s awareness of strangulation’s lethality risk and medical implications increased,
the program sought to improve response. DOVE received exempt status from the LifeBridge
Health Institutional Review Board in 2008 as part of a quality improvement process and
began tracking information on the presentation, assessment, and treatment of NF-1PS
patients in this particular setting.

Important Events in the DOVE Program during the Study Timeline

Beginning in 2008, DOVE partnered with an ED nurse champion to improve knowledge
of strangulation and IPV among the ED team. Training began in 2009, including DOVE
program content in new employee orientation, annual hospital-wide unit meeting updates
and outreach to fire, police, and emergency medical services regularly interfacing with

ED staff. Training content focused on existing practice literature, patient presentation,
signs and symptoms, potential serious medical outcomes, and radiological assessment.
The multidisciplinary team also developed and implemented a strangulation assessment
and management protocol for ED physicians/nurse practitioners/physician assistants
(“prescribers™). The protocol included key factors for history-taking, physical examination
and documentation, and involved more detailed guidelines for imaging, referral to
otolaryngology, and hospital admission. Dedicated neck imaging was recommended for
any patient reporting strangulation and any of the following symptoms: neck pain, loss of
consciousness, dysphagia, dysphonia, or loss of bowel or bladder control. This organization-
specific internal protocol, developed based on best available evidence and expert input,
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was updated to reflect national recommendations published in 2016.14 From 2013 to 2014,
a part-time registered nurse (RN) was made available through grant funds to complete
strangulation-related medical record reviews and provide near-real-time feedback to ED
staff. While an RN remained on staff with the program after 2014, their responsibilities
changed due to shifts in funding and practice priorities and less time was spent providing
real-time feedback.

Study Participants

ED visit documentation was reviewed from 2008 to 2016 for all patients who disclosed
NF-IPS to any of the following: DOVE advocate, ED prescriber, or ED RN. Patients were
included if they were evaluated in the study site’s hospital ED, referred to DOVE for crisis
intervention after a physical assault by an intimate partner, and documented by either an ED
prescriber, ED RN, or DOVE advocate as having experienced strangulation as a part of the
assault.

Data Collection

Analysis

Information from patients’ medical records were reviewed, including progress notes by
advocates, RNs, prescribers, and consultants, as well as diagnostic testing and imaging
results. These were abstracted and compiled into a de-identified spreadsheet. A total of 31
variables to collect were determined a prioribased on existing literature. These included
patient and assailant demographics (e.g., race, gender), aspects of the strangulation assault
(e.g., manual vs. ligature), signs and symptoms reported or noted during examination (e.g.,
dysphagia), injuries identified (e.g., hyoid fracture), medical decision-making (e.g., imaging
tests), and patient disposition characteristics (e.g., admission status, final diagnosis). Any
available photographs as part of the medical record were reviewed by two study team
members during data abstraction for visible injuries. Specific medical follow-up information
was not available in ED records and was not abstracted for this study.

Abstraction was completed by DOVE members with access to the medical and advocacy
records as part of their routine job duties. Further coding for analysis was determined and
applied by the study team during data review.

Descriptive data analysis was performed using Microsoft Excel and SPSS Version 27.16

To examine longitudinal changes in strangulation identification and imaging evaluation,
we used a Cochran-Armitage test of trends.1” Due both to a descriptive review of data

and changes in implementation events as described above, we tested the trend from 2008
to 2014 and separately from 2014 to 2016. Two outcomes were examined over time, the
proportion of patients whose strangulation was documented by the entire multidisciplinary
team (i.e., advocate, RN, prescriber), and the proportion of patients who received dedicated
neck imaging. This imaging is defined in the ED protocol as: computed tomography (CT)
with intravenous (1V) contrast, CT angiogram (CTA) or carotid ultrasound. Although an
acceptable neck imaging modality, magnetic resonance imaging [MRI] was not included in
the protocol as it was not readily available in the study ED. As the primary aim of data
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collection and analyses were quality improvement, no a priori or post hoc power calculations
were completed, and results must be interpreted within the appropriate limitations.18

Patient, Strangulation Event, and Presentation for Care Characteristics

A total of 2,407 patients were referred to and evaluated by the DOVE program from 2008—
2016. Patients were excluded from this analysis if there was no documentation of an acute

physical assault (/7=1,114) or strangulation (/7=902). We excluded 46 additional individuals
because they either reported assault perpetrated by someone other than an intimate partner

(e.g., other family members, strangers) or were not evaluated in and referred from the ED.

Due to their small proportion in the sample, we excluded six male patients.

A total of 345 women were included in this study. Patients’ racial and ethnic categories as
documented in their medical records are shown in Table 1. These percentages are consistent
with the racial and ethnic composition of all hospital referrals to this DOVE program and
the surrounding ZIP Codes. The average patient age was 32 years (range: 15-77 years).
Most patients reported strangulation occurred less than four days prior to their ED visit

and the majority had police involvement (Table 1). Documentation reflected most assailants
were male (97.4%) and the strangulation occurred in the setting of an active, cis-gender
relationship. Of note, 30 patients were pregnant at the time of their ED visit (Table 1).

Patients subsequently referred to DOVE for some form of violence did not always report
strangulation to the ED clinicians. At the onset of data collection in 2008, 53% of patient
records had documented strangulation disclosure to all three disciplines (DOVE, RN,
prescriber), with approximately one in four patients (23.1%) disclosing strangulation to the
DOVE advocate only. Following education and initiation of the practices described above,
the percent of patients with documented strangulation disclosure by all three disciplines
involved in their care increased, reaching 91.9% in 2016 (Figure 1). This increase in
documented reporting was statistically significant during the initial implementation period
with no significant change from 2014 to 2016 (2008-2014 Cochran-Armitage [CA]: 38.1,
p<0.001; 2014-2016 CA: 0.18, p=0.67). This important first step in appropriate assessment
and treatment of strangulation sequelae by the ED team demonstrates clinically significant
progress towards identifying patients who have been strangled.

Signs, Symptoms, and Injuries Documented

Among all patients, the most reported signs and symptoms related to strangulation were
neck pain (67.2%), headache (45.8%), dysphonia (26.7%), breathing changes (26.4%) and
difficulty swallowing (24.9%). Symptom patterns among all patients, patients who reported
loss of consciousness, patients with positive head/neck findings on imaging, and pregnant
patients are presented in Table 3. Patients with visible injuries to the neck (n=216, 62.6%)
and those photographed using a commercially-available digital camera (n=105, 30.4% of all
patients or 48.6% of patients with documented visible injury) are noted in Table 2.
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A CT with IV contrast, CTA or carotid ultrasound was documented n 216 records, with a
demonstrable change in dedicated neck imaging from 15.4% in 2008 to 89% in 2014. This
percentage then decreased to 59% by 2016 (Figure 1). These trends were significant at both
time points examined (2008-2014 CA: 78.6, p<0.001; 2014-2016 CA: 12.0, p=0.001).

An internal injury to the head/neck was noted on imaging for 45 patients (e.g., facial bone
fracture, edema — Table 3). In ten of the 315 patients who received imaging, there was an
injury to another area of the body noted on imaging likely related to the same assault but
unrelated to the strangulation. Only one patient had both neck/head and body injuries noted
on imaging.

Two patients were diagnosed with carotid artery dissection, both exhibited few overall
symptoms. The two symptoms that both patients endorsed were neck pain and headache,
consistent with the two most exhibited symptoms by all patients in our sample. One patient
also reported breathing changes, while the other experienced an altered mental state and
dysphonia. It was only this latter patient that had visible injuries to her neck. Both patients
were diagnosed after vascular imaging was performed. Three additional patients, with few
neurologic symptoms noted in the medical record (e.g., headache; headache and neck pain;
headache, neck pain, and dysphonia), were found to have strokes (/7=2) and an intracranial
hemorrhage (/7=1) on head imaging. Patients with hyoid bone fractures (7=2) and epiglottal
edema (7=2) reported more symptoms than those identified with vascular findings. All
four of these patients reported breathing changes, three reported neck pain, two had visible
external neck injuries, two had dysphonia, one reported difficulty swallowing, and one noted
headache and loss of consciousness.

Examining the subset of 30 pregnant women who presented for care, 60.0% (n=20) had
dedicated vascular imaging (8 with ultrasound, 12 with CTA or CT with IV contrast). None
of the ultrasound studies reflected clinically significant findings. One CT demonstrated a
carotid artery dissection requiring transfer to another health care center for management.
One pregnant patient presented after NF-1PS to the ED with stroke-like symptoms (e.g.,
speech changes, facial droop, difficulty swallowing), and was transferred for high-risk
obstetric and specialty neurology services without further imaging evaluation.

Final Diagnoses and Discharge Status

Most patients were discharged from the ED (/7=322, 93.3%). Admissions for observation

or inpatient care occurred for 17 (4.9%) patients, and 6 patients (1.7%) were transferred to
other hospitals for specialty care or escalated to another facility providing a higher level of
care. Example indications for these admissions and transfers are listed in Table 4. Despite
all patients in the sample being referred to DOVE for an acute assault, only half (7=183,
53.0%) received a final diagnosis explicitly stating a physical or sexual assault, with even
fewer (19.1%) including one suggestive of IPV (e.g., “domestic abuse”). “Strangulation”
was noted in the final diagnoses of one in four patient charts (27.8%), “choking” in 2.6%,
and the qualifiers “attempted,” “alleged,” or “accidental” in nearly 5% of final diagnoses. In
total, 17.4% of cases included no diagnosis specifically related to the assault, strangulation,
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or IPV (e.g., vasovagal syncope) and, while 23.2% described injuries related to the assault
(e.g., threatened abortion, facial injury), many did not specify assault or IPV as the causative
mechanism.

Suicidal ideation (SI) was noted in 22 medical records (6.4%): with 18 of those 22 (81.8%)
noted at the time of their initial ED visit. Four patients without documented SI at their
initial visit later revisited the ED and reported SI: two within two weeks (9.1%) and two
within two months (9.1%). Standard procedure for care of patients reporting suicidality in
the ED included further assessment and care planning by a prescriber or psychiatric nurse.
Suicidality (either attempt or ideation) was documented as the reason for admission or
transfer for three patients (0.9%).

Discussion

Multidisciplinary Approach

Our descriptive data demonstrate how strangulation identification and evaluation can
improve over time using a multidisciplinary team process, education, and policies.
Vigilance and persistence are needed for sustainable improvements. While education and
implementation of a strangulation protocol appear to have increased identification of NF-
IPS and evaluation with neck imaging over time, dedicated regular follow-up with a grant-
funded RN position during 2013 and 2014 may have made an even greater impact, as
demonstrated by the increased numbers of NF-1PS patients identified and imaged during
these years and a decrease following the discontinuation of these activities.

Multiple factors likely influenced full team documentation of strangulation cases. The
advocacy team who, in 2009, initially received the highest disclosure rates maintained

a consistent manager throughout the implementation period and were responsible for
coordination of strangulation policy and education efforts. As a result, disclosures to the
advocacy team were likely reported to medical and nursing team members in an effort

to ensure appropriate multidisciplinary care. Quality review for protocol compliance was
limited to the dedicated RN’s medical record audits and subsequent feedback to the
treatment team. Consistent with challenges cited in existing literature,1® when near real
time quality efforts were ceased, practice changes such as prescriber ordering of dedicated
neck imaging were not sustained.

While this work was completed in a community-based ED setting, the findings have
appreciable relevance to other settings that care for patients after traumatic violence. Not
all patients readily disclosed or were evaluated for strangulation prior to initiation of the
protocol. Thus, individuals working with patients in acute care and rehabilitation settings
may also benefit from multidisciplinary team practices to identify patients at risk for having
experienced strangulation and ensure comprehensive assessment.

Clinical Implications

The two identified cases of carotid artery dissection in our sample presented primarily with
neck pain and headache, underscoring the importance of imaging to detect this potentially
devastating injury. In our sample, it is likely that they received this imaging due to the
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presence of the ED protocol which recommended vascular imaging on all patients presenting
with strangulation, regardless of the presence of neurological signs or symptoms.20-21 |n
2008, prior to the protocol initiation only four of 26 patients seen for NF-IPS (15.4%)
received dedicated neck imaging. By 2014, 63 of 71 patients (88.7%) received imaging

— and between during this time period two strokes, an intracranial hemorrhage, and two
carotid artery dissections were identified. Carotid artery dissection is a leading cause of
stroke for patients under the age of 45.22 The most common known cause of carotid
dissection is trauma. Case studies have demonstrated stroke occurring hours to months
after neck trauma, including strangulation.23-26 Without timely recognition and appropriate
clinical management, cervical vessel dissection can potentially result in thrombus formation
and subsequent ischemic stroke, with subsequent disabilities or death.

This study highlights that strangulation survivors can and do seek care in community-based
EDs. Current research suggests only a small percentage of NF-1PS survivors seek medical
attention or are recognized and documented as having experienced strangulation.?” When
survivors of IPV are identified, it is important to gain an understanding of the assault

and ensure thorough examination is conducted. Similar challenges to identification and
evaluation also exist in other care environments: strangulation survivors may minimize,

be unaware of risks, experience cognitive and/or memory deficits from resulting brain

injury, feel embarrassed or ashamed and, thus, not report, underreport, or downplay the
assault.228 This, coupled with minimal visible injuries and few symptoms, may contribute to
under-detection.

Additionally, a gap exists in both clinical guidelines and research regarding routine brain
injury screening in patients surviving strangulation.2® To our knowledge, no national
recommendations exist for standardized screening, assessments or referrals to experts such
as neurology, occupational therapy, or head trauma rehabilitation teams. Future work is
imperative and can begin by engaging these experts along with the existing body of work in
other brain injury sub-populations like those sustaining motor vehicle crashes, contact sports
or military trauma.

Our sample also included a small group of patients who were pregnant at the time they were
strangled (/7=30). Among these patients, the proportion who did not receive any dedicated
neck imaging was high (33%, m=10) and the proportion who received carotid ultrasound
was similarly high (26.6%, /77=8). As one of the 12 pregnant patients who did receive a CT
was diagnosed with a carotid dissection, the importance of complete and accurate imaging
of neck vasculature among pregnant patients should not be overlooked. While not available
during the study period, imaging recommendations for adult, pregnant post-strangulation
patients have since been introduced (2018).1°5 These recommendations support updated
practices based on available evidence of safe and appropriate imaging use in pregnancy.
Carotid ultrasound is not advised as a first line imaging study, given its inability to fully
evaluate the internal carotid and vertebral arteries.1>

Anecdotally, it was observed by DOVE advocates that patients who experienced NF-1PS
with other painful injuries (e.g., facial fractures) focused on those injuries and did not
inform ED staff about the strangulation, disclosing only after specific inquiry. It is easy for
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first responders, survivors, and health care personnel alike to become distracted by obvious
injury and overlook strangulation, which appeared to cause minimal symptoms or visible
injuries. The lack of specific symptoms, injuries, or other distinguishing criteria among
patients identified to have potentially devastating vascular injury supports current guidelines
encouraging liberal use of dedicated neck imaging for patients following strangulation.14-15

Future Directions

Limitations

An unexpected finding in these data was that 6.4% of NF-IPS patients presented with suicide
attempts or ideation. While the specific relationship is not clear, prior research demonstrates
increased death by suicide, suicidal ideation, and suicide attempts in individuals with recent
and previous traumatic brain injury.39 Strangulation can decrease oxygenated blood flow

to the brain or cause build up and rupture of blood vessels, resulting in a range of brain
damage. When an IPV survivor exhibits suicidal behavior, there is often an assumption

of psychological trauma or underlying mental health disorder causing the behavior, when
there could be contributing physical trauma from strangulation impacting brain functioning.
Implications for screening and universal education regarding IPV for patients with suicide
ideation and screening NF-IPS patients for suicidality are important future considerations.

Identifying NF-IPS survivors for future research is complicated by medical coding. Prior
work calls attention to challenges associated with coding such as lack of alignment

with reimbursement priorities, unfamiliarity with IPV-specific codes, and medical record
privacy concerns.2’ This same study highlights IPV coding was uncommon in a nationally
representative ED dataset, with co-occurring strangulation and IPV medical codes present in
only 1.2% of visits.2” While our sample saw a higher rate of having IPV and strangulation
in the final diagnosis (with 5.5% noting both), 100% of our study patients’ charts could
have included both diagnoses. Final diagnoses often included only the resulting injury, less
often noting it in conjunction with an assault or, more specifically, related to IPV. This
further raises questions about the accuracy when using billing and coding data to obtain
representative information regarding NF-IPS.

Our sample of NF-1PS patients includes women who sought medical care at one community
hospital. As prior research has demonstrated many women do not seek care following
NF-1PS, our results may not be applicable to all individuals who experience strangulation.
The injury patterns noted may not be consistent with those who do not seek care — as those
who do are typically facing multiple injuries, multiple strangulations, or both.1%11 |t is also
possible the team may not have recognized all NF-IPS patients, precluding those missed
from analysis.

Our sample was primarily African American patients, which may impact broader
generalizability. Of note, in our data not reported, race was not found to be significantly
associated with the presence of visible neck injuries. While internal injuries, assessment and
treatment should not be impacted by race, structural racism and unconscious biases do exist
within the medical and criminal justice systems. Racism may be more likely to negatively
impact help-seeking from law enforcement and health care. In our sample, the willingness
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to seek help may suggest escalating violence in the relationship, increasing physical and
psychosocial risks, and perceived lack of other available options.3!

Similarly, the DOVE program relies on medical staff identifying IPV patients, either through
screening or self-disclosure. Patients declining to disclose abuse may not prompt a response
from a DOVE advocate and would not be included in our dataset. Retrospective chart review
limits analysis as only data documented in the records were included. The multitude of staff
involved in both medical treatment and advocacy over the years lends itself to variations

in documentation. Retrospective data necessarily limits conclusions regarding causality.
Furthermore, while we have data from patients who presented over an eight year period,
each individual patients’ data were cross-sectional in nature and thus longitudinal follow-up
was not included. Follow-up data is of utmost importance to understanding the long-term
outcomes of strangulation.

This study was conducted in a community hospital without obstetrics, neonatology, or
trauma services. Cases requiring these specialties are taken directly or transferred to another
hospital with those services. However, our data demonstrate that even in this setting, 8.7%
of NF-IPS patients were pregnant, 14.3% had head/neck injuries on imaging, and 6.6%
required admission or transfer for additional care, reinforcing that all settings need to be
prepared for strangulation identification, assessment, and management.

While our data were important to implementing new clinical policies and demonstrate a
potential increase in post-strangulation identification and imaging evaluation over time, the
use of retrospective records data must not be used as irrefutable evidence. Prospective,
multisite data collection with direct patient follow up is needed to determine optimal options
for NF-IPS management.

Conclusions

Implementation of a multidisciplinary team approach to identifying and assessing patients
who have experienced NF-IPS in a community-based hospital setting demonstrated the
ability to improve identification, documentation, imaging, and treatment of these patients.
These data add to the growing literature regarding clinical samples of patients seeking care
after NF-1PS. Importantly, we identified that the DOVE-ED partnership enabled sharing of
strangulation disclosures more readily and longitudinally increased dedicated neck imaging.
As patients may not be aware of strangulation risks, it is imperative for teams to continue
patient identification efforts and provide timely evaluation and care.
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% Dedicated neck imaging not performed
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=% Strangulation disclosure documented by advocate, nurse, and prescriber

Figure 1:
Neck Imaging and Strangulation Documentation by Multidisciplinary Team Over Time.

(N=345)

tIn 2009 the ED protocol for strangulation was initiated. This protocol included guidance
for prescribers on pertinent questions to ask during a history, key areas of a physical
examination to focus on, and documentation of findings. It also included criteria for
imaging, otolaryngology consultation, and hospital admission.

*In 2013 and 2014 a part time registered nurse was grant funded to partner with the DOVE
program to complete regular chart reviews and provide ongoing education to staff regarding
strangulation.

Notes: 2008 to 2014 Cochran-Armitage test p<0.05 for both outcomes, 2014 to 2016
Cochran-Armitage test p>0.05 for strangulation disclosed to advocate, nurse and provider,
p<0.05 for dedicated neck imaging.
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Patient and Strangulation Characteristics

n %

Age Range

Under 18 6 1.7

18-24 91 264

25-39 168 48.7

40-59 7% 217

60+ 5 14
Race/Ethnicity

African American 265 76.8

Caucasian 62 18.0

Hispanic 13 3.8

Other 5 14
Days Between Strangulation and ED Visit

Less than 4 days 313 90.7

Between 5 and 7 days 11 3.2

Between 8 and 14 days 10 29

More than 14 days 11 3.2
Method of Strangulation

Manual 338 98.0

Ligature 4 1.2

Both manual and ligature 2 0.6

Unsure 1 0.3
Police Involvement

Police involved 288 835

Police not involved 57 165
Gender of Assailant

Male 336 974

Female 9 2.6
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Table 2:
Injuries and Imaging Documented
n %
Patients (N=345) with documentation of:
Any visible injury to the neck 216 62.6
Neck injuries photographed (of 7=216 with visible injuries) 105 48.6
Any imaging * 315 913
Dedicated neck vasculature imaging > 216 626
Offered and declined dedicated neck imaging 12 35
Among patients with any imaging (n=315):
Types of head imaging
CT head without contrast 95 30.2
CT head with contrast 2 06
CT facial bones without contrast 5 16
CT head and facial bones without contrast 46 146
Types of neck imaging
CT with IV contrast 200 635
CT angiogram 6 1.9
Carotid ultrasound 10 32

Among patients with any imaging (n=315):

Documented imaging findings to non-head/neck areas (n=10 patients o )

Finger fracture

Rib fracture

Pleural effusion
Ligament tear
Intrathoracic hemorrhage
Shoulder dislocation
Finger edema

Finger laceration

N N . )

Documented imaging findings to the head or neck (n=45 patients e )

Facial edema

Neck muscle spasm
Facial fracture

Neck edema

Neck contusion

Facial contusion
Epiglottal swelling
Enlarged lymph nodes
Carotid artery dissection
Hyoid fracture

Herniated disk
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n %
Stroke 2 06
Scalp hematoma 1 03
Intracranial hemorrhage 1 03
Cervical spondylosis 1 0.3
Cervical fracture 1 03

*
Includes: Any imaging test to any area of the patient, /70t specific to head or neck.

Hok
Includes: CTA, CT with 1V contrast, or ultrasound specific to neck

AAA
Findings are not mutually exclusive (e.g., one person can have multiple reported types of imaging with this category or imaging findings).
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Strangulation Signs and Symptoms Documented in Medical Records

Table 3:

Page 17

All patients  Patients with LOC  Patients who were pregnant Patients with positive head and/or

(N=345) (n=78) neck findings on imaging

n % n % n % n %
Neck pain 232 67.2 58 74.4 20 66.7 34 75.6
Headache 158 458 40 51.3 9 30.0 24 53.3
Dysphonia 92 26.7 28 37.2 7 233 14 31.1
Breathing changes 91 264 29 35.9 13 43.3 13 28.9
Dysphagia 86  25.0 28 25 6 20.0 13 28.9
Loss of consciousness 78 226 - - 4 133 11 24.4
Dizziness 47 13.6 17 21.8 4 13.3 9 20.0
Vision changes 41 119 13 16.7 4 13.3 5 111
Numbness/weakness 19 55 5 6.4 2 6.7 0 0
Incontinent of urine or stool 16 4.6 16 205 0 0 1 2.2
Altered mental state 14 4.1 6 7.7 2 6.7 2 4.4
Tinnitus 4 12 2 2.6 0 0 2 44
Speech difficulty 2 0.6 0 0 2 6.7 1 2.2
Seizure 1 0.3 1 13 0 0 0 0
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Table 4:

Examples of Admission or Transfers among Patients Following Strangulation

Reasons for Admission or Transfer Among Strangulation Patients
. Carotid artery dissection
. Airway monitoring
. Stroke
. Dysphagia
. Fetal monitoring
. Suicidality
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