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Abstract
Objectives To recognize most common patterns of upper extremity (UE) injuries in victims of Intimate Partner Violence (IPV).
Methods Radiological review of 308 patients who reported physical IPV at our institution from January 2013 to June 2018,
identified 55 patients with 88 unique UE injuries. Demographic data and injury patterns and associations were collected from the
electronic medical records.
Results The cohort included 49 females and 6 males (age 19–63, mean 38). At the time of injury, IPV was reported in 15/88
(17%) and IPV screening was documented for 22/88 (25%) injuries. There were 46 fractures, 8 dislocations or subluxations, and
34 isolated soft tissue injuries, most commonly involving the hand (56/88). Fractures most commonly involved the fingers (21/
46, 46%) and the 5th digit (8/27, 30%). Medial UE fractures (5th digit, 4th digit) constituted 44% of hand and finger fractures (12/
27) and 26% of all fractures (12/46). Comminuted and displaced fractures were rare (8/46, 17%). Head and face injuries were the
most common concomitant injuries (9/22, 41%) and subsequent injuries (21/61, 35%). Of 12 patients with recurrent UE injuries,
6 had recurrent injuries of the same hand. Five of 6 non-acute fractures (83%) were of the hand.
Conclusions Hand and finger injuries are the most commonUE injuries in patients with IPV, with finger being the most common
site and medial hand the most common region of fracture. Repeated injuries involving the same site and a combination of medial
hand and head or face injuries could indicate IPV.
Key Points
• Upper extremity injuries in victims of intimate partner violence are most commonly seen in the hand and fingers.
• Fingers are the most common site of fracture and the medial hand is the most common region of fracture in the upper extremity
in victims of intimate partner violence.

• In intimate partner violence victims with upper extremity injuries, concomitant injuries and subsequent injuries are most
commonly seen in the head and neck region.
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Summary statement In victims of intimate partner violence, fractures
most commonly involve the fingers, with head and neck being the most
common site of concomitant and subsequent injuries.
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Abbreviations
COVID-19 Coronavirus disease 19
CT Computed tomography
ED Emergency department
EHR Electronic health record
HIPAA Health Insurance Portability and

Accountability Act
IPV Intimate partner violence
MRI Magnetic resonance imaging
UE Upper extremity

Introduction

Approximately one-third of women worldwide experience
some form of physical or sexual violence by their intimate
partners, known as intimate partner violence (IPV), during
their lifetime [1]. Likewise, in the USA, over 1 in 3 women
and 1 in 10 men experience contact sexual violence, physical
violence, or stalking during their lifetime [2]. The immediate
risk of physical injury and death from IPV is associated with
many health consequences, including psychiatric, endocrine,
musculoskeletal, gynecologic, and reproductive illnesses [3].
Furthermore, identifying victims of IPV is exceptionally chal-
lenging as only about 2.5–15% of individuals with a history of
IPV report it to an authority [4].

The challenges in detecting IPV are due to a combination
of factors. Physician factors include lack of awareness, scar-
city of time during each encounter, inadequate training to
screen for and identify IPV, and reluctance to broach an un-
comfortable topic [5]. Patient factors include feelings of
shame, fear of consequences, and fear of not being believed
[6]. Victims of IPV frequently ascribe their injuries to other
causes such as falls, work-related injuries, accidents, for ex-
ample. Therefore, identifying IPV from a reported history or
clinical chart notes alone would not identify all cases of IPV.

In several countries, there has been a recent increase in the
utilization of domestic abuse helplines and other resources, in
response to the worsening domestic abuse crisis [7, 8]. This is
probably a consequence of the social restrictions and econom-
ic stresses incurred by the current coronavirus disease 19
(COVID-19) pandemic [9–11]—victims are now trapped at
home with their abusers. Therefore, there is a renewed urgen-
cy to identify victims using all available resources.

Traditionally, the role of imaging in trauma has been lim-
ited to detecting and characterizing injuries. However, in the
setting of IPV, imaging can provide objective data that can
serve as the impetus for discussion between the treating clini-
cian (or other providers) and the patient [12, 13]. Emergency
department imaging serves a critical role as it has been dem-
onstrated that up to 44% of victims of homicide related to IPV
present to an emergency department within the 2 years pre-
ceding the homicide. Over 90% of these present with an injury

[14]. Identifying characteristic injury patterns can alert physi-
cians to IPV and potentially prevent a more severe injury in
the future. Therefore, beginning the discussion about IPV can
be a matter of life and death. The head and neck and upper
extremity (UE) are the most commonly injured sites in IPV
[13, 15].While there are previously published articles describ-
ing the patterns of head and face injuries in victims of IPV [16,
17], to the best of our knowledge, there is no published data on
the patterns of UE injuries in these patients.

Thus, the purpose of our study is to document the upper
extremity injuries identified in victims of IPV, identify the
most common injury patterns, which can, in turn, serve as a
warning sign to treating providers that the patient is at risk.

Materials and methods

Cohort identification

This retrospective study was approved by our institutional
review board, and it is Health Insurance Portability and
Accountability Act (HIPAA)-compliant. The need for in-
formed consent was waived. There was no industry support
for our study, and the authors had control of the data and
information submitted for publication. We reviewed EHR
of all 308 consecutive patients who reported history of
physical IPV, to the IPV intervention and prevention pro-
gram by themselves between January 2013 and June 2018.
Some of these patients were encouraged by their health
care providers, while others came across the flyers posted
on hospital walls and decided to contact the program. The
imaging studies had been ordered at the time of presenta-
tion to the emergency department of a level 1 trauma center
with trauma. Using our institutional research patient data
registry, we excluded 20 patients with no radiological stud-
ies. Four radiologists training in emergency radiology fel-
lowship (with 5 years, 6 years, 8 years, and 9 years of
experience in radiology) reviewed charts of 288 patients
to identify 55 patients with 76 radiological studies demon-
strating upper extremity injuries. All 76 radiological stud-
ies (72 X-ray, 2 CT, 2 MRI) were then reviewed by an
emergency radiology fellow with 8 years of experience to
identify 88 unique UE injuries. We elected to not include
controls in our study because only about 2.5–15% of indi-
viduals with a history of IPV disclose it to an authority [4].
Therefore, defining a true control population is very chal-
lenging and is fraught with the possibility of inadvertently
including false negative cases.

Data collection

The demographic information, including age, sex, and race,
and medical information including history of substance abuse,
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presence of mental illness, and presence of other comorbidi-
ties were collected from the medical record for all 55 patients.
The reported mechanism of injury and documentation of
screening for IPV at the time of the injury was also recorded.

Imaging finding analysis

Injuries were categorized as fracture, subluxation/dislocation,
and isolated soft tissue injury. The side (right or left) and
specific anatomic site of the injury in the upper limb was
noted. In case of fracture and subluxation/dislocation, the ac-
companying adjacent soft tissue swelling was not recorded
separately. For studies with multiple injuries, each distinct
injury was reported separately. Fractures were described as
acute or non-acute, displaced or non-displaced, and commi-
nuted or non-comminuted. The number of patients with recur-
rent UE injuries at different time points was also noted.

The charts were reviewed for details of other injuries—
concomitant injuries (injuries at the time of the UE injury),
injuries after their UE injury, and injuries before their first UE
injury. Descriptive statistics for continuous measures are pre-
sented as means with standard deviations and as frequencies
with proportions for categorical measures.

Results

Demographics and risk factors:

The majority of patients were women (49 of 55, 89%) and
were predominantly white (22, 40%) or African American
(20, 36%). The mean age was 38 years (median 34 years;
range 19–63). There was a known psychiatric history in 27
(49%), a history of substance abuse in 16 (29%), and other
comorbidities in 15 (27%) patients. Themost common comor-
bidities were chronic musculoskeletal pain or fibromyalgia
(6/15, 40%) followed by hypertension (5/15, 33%) and irrita-
ble bowel syndrome (4/15, 27%).

Injury reporting and IPV documentation

The most commonly reported mechanism of injury at the emer-
gency department triage was an assault by an intimate partner
(15/88, 17%), followed by a fall (13/88, 15%). However, the
reported mechanism of injury was unavailable on chart review
for 39 injuries (44%). IPV screening at the time of injury was
documented only in 22/88 injuries (25%). IPVwas documented
in the EHR of only 36 patients (65%) even though all 55 pa-
tients subsequently reported IPV to the violence prevention
program. In 35% of patients, there was no formal documenta-
tion of IPV in the electronic health records during their visit to
the emergency department or later in outpatient clinics, until the
timepoint at which the patient self-reported to the institutional

IPV program. Patient demographics and history are summa-
rized in Table 1.

Injury location and pattern

Among the 55 patients, there were 88 UE injuries, including
46 fractures, 8 dislocations/subluxations, and 34 isolated soft
tissue injuries. There were 56 (64%) hand/finger injuries, 26
(29%) forearm injuries, and 6 (7%) arm/shoulder injuries.
Right side upper extremity injuries were slightly more com-
mon than left (57% compared to 43%) with 17/32 arm/shoul-
der and forearm injuries, and 33/56 hand/finger injuries on the
right side.

Fracture

The most common location for fracture was the finger (21/46,
46%), of which distal phalanges were the most frequent site
(9/28, 32%). Overall, finger fractures constituted 46% of all

Table 1 Demographics, medical, social, and psychiatric history

n = 55

Median age (range) 34 (19–63)

Gender

Male 6 (11%)

Female 49 (89%)

Race

White 22 (40%)

Black 20 (36%)

Hispanic 11 (20%)

Asian 1 (2%)

American Indian 1(2%)

Known psychiatric history Yes = 27 (49%)

IPV history

Documented history in chart Yes = 36 (65%)

Screened at time of injury Yes = 22 (40%)

Other comorbidities Yes = 15 (27%)

Substance abuse Yes = 16 (29%)

Recurrent UE injuries 12 (22%)

Recurrent hand injuries of the same side 6 (11%)

Reported MOI N = 88

Assault by IP 15 (17%)

Fall 13 (15%)

Assault (not IP) 8 (9%)

Suicide attempt 2 (2%)

Home injury 3 (3%)

No records 39 (44%)

Others 8 (9%)

MOI mechanism of injury, IP intimate partner, IPV intimate partner vio-
lence, UE upper extremity
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upper extremity fractures in this cohort (21/46). There were 6
metacarpal fractures, and all 6 involved the 5th digit, including
2 shaft, 2 head or neck, and 1 base (Fig. 1).

The 5th digit was the most common location (Fig. 2) (8/28,
29%) followed by the thumb (7/28, 25%). Combined 5th and
4th digit fractures (hypothenar or medial hand fractures) con-
stituted 43% of hand fractures (12/28) and 26% of all fractures
(12/46).

Forearm fractures constituted one-third of all UE fractures
(15/46, 33%) (Fig. 3). Radius fractures were twice as common
as ulnar fractures.

Comminuted and displaced fractures were rare (8/46,
17%), with the majority involving arm or forearm (6/8), in-
cluding 2 humerus, 2 radius, and 2 ulna. Of 28 hand fractures,
there were only 2 comminuted and displaced fractures, both
involving phalanges.

Of 88 injuries, there were 6 chronic or non-acute fractures;
5 were of the hand (Fig. 4) and one was of the distal ulna.

Dislocation/subluxation

The most common location for dislocations/subluxations was
the hand (5/8, 62%) with four involving the interphalangeal
joints and one involving the metacarpophalangeal joint. The

other dislocations/subluxations included one each of the distal
radioulnar, acromioclavicular, and elbow joints.

Soft tissue injuries

The most common location for soft tissue injuries was also the
hand (23/34, 68%) followed by the forearm (9/34, 26%). The
majority (32/34, 94%) of these were diffuse soft tissue contu-
sions or swelling with one injury of the scapholunate ligament
and one of the triangular fibrocartilage complex seen onMRI.

Associated injuries

Concomitant imaging evidence of injuries was noted in 9 pa-
tients across 22 imaging studies. These most commonly in-
volved the head and face (9/22, 41%) followed by the neck
(3/22, 14%). Thus, injuries of the head, face, and neck consti-
tuted 55% of concomitant injuries.

Fig. 1 5th digit metacarpal base fracture: 34-year-old white female with a
reported history of fall. Frontal radiograph of the right hand shows a
comminuted fracture of the base of the 5th digit metacarpal involving
its proximal articular surface (arrow)

Fig. 2 Medial hand fracture. 43-year-old African American female with a
reported history of assault by an intimate partner. Frontal radiograph of
the left hand shows an acute fracture of the proximal phalanx of the 5th
digit (arrow)
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Non-synchronous injuries

Twelve patients (22%) had imaging evidence of injuries on
other occasions before their first UE injury, with a total of 16
injuries. Of these, the most common was a lower extremity
injury (7/16, 43%), followed by the head and face (6/16,
38%). The two obstetric/gynecologic injuries noted before
the first UE injury were subchorionic hematoma and intrauter-
ine growth retardation.

The UE injury was followed by another injury at a later
time, in 24 patients (44%), with a total of 61 injuries. Of these,
the most common was head and face injuries (21/61, 35%)
followed by a recurrent UE injury (16/61, 26%).

Twelve patients (22%) had recurrent UE injuries. Of these,
6 h a d r e c u r r e n t i n j u r i e s o f t h e s am e h a n d

(Fig. 5). Characteristics of the upper extremity injuries are
summarized in Table 2.

Discussion

Almost half of women killed by their intimate partners present to
an emergency department in the 2 years prior to their death, yet
only 5–30% of IPV cases are successfully identified in the ED
[14, 18]. The results of our study support the fact that IPV con-
tinues to be profoundly underdiagnosed due to underreporting
and poor documentation [4]. Only 17% of patients in this IPV
cohort disclosed IPV as the cause of their injury with IPV screen-
ing documented in only 25% of injuries. Clearly, we need to
move beyond the patient’s self-reporting and take an objective
approach to address this highly prevalent public health issue [19].
By establishing injury patterns typical of IPV, our study seeks to
help health care providers identify IPV before escalation of the
violence [19].

Fig. 3 Distal ulna fracture. 34-year-old Hispanic female with an un-
known mechanism of injury. Oblique radiograph of the right forearm
shows a mildly displaced acute fracture of the distal ulna (arrow)

Fig. 4 Acute and chronic injuries in the same hand. 34-year-old African
American male with reported history of assault by an intimate partner.
Frontal radiograph of the right hand shows a right thumb laceration
(straight arrow) with a chronic 5th digit metacarpal neck fracture (notched
arrow)
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Earlier studies have identified the spectrum of all types of
physical injuries in victims of IPV [12, 13, 15, 20]. However,
our study describes specific patterns of UE injuries in such pa-
tients and characterizes them in detail: by the site involved, by
morphological features, and by the temporal associations of in-
juries at other sites on radiological studies to that of UE injuries.
In our study, the hand and finger were the most commonly
injured sites, across fractures, dislocations, and soft tissue inju-
ries. Fractures were overall more common, and the finger was the
most common site of fracture (46% of fractures). In contrast, in
the general population, fractures of the radius and ulna are more
common than fractures of the fingers [21]. Finger fractures in the
general population are often related to sports injuries, getting
slammed in a door or carelessness with tools, and are twice more
common inmen thanwomen [22]. In our cohort of predominant-
ly women, finger fractures are likely related to altercations.

In our study, fractures of the medial aspect of the hand and
fingers constituted 26% of all UE fractures potentially as the
medial aspect of the hand often receives the impact due to
defensive posturing, in the setting of an assault. The distal
ulna fracture has been labeled a nightstick fracture, owing to
its association with blocking a strike [23]. However, only one
of the medial UE injuries in our study was of the distal ulna,
with the rest being of the hand. This possibly indicates that
most of these episodes were altercations and did not involve
the patient being struck with an object or a weapon.

Our study included 6 metacarpal fractures with all six being
of the 5th digit. These represented 21% of all hand fractures. In
the general population, 5th digit metacarpal fractures represent
about 11% of all hand fractures with a lower incidence in wom-
en [24], particularly in the 20–40-year age group [25, 26].
Despite having a mostly female cohort, the high proportion of
5th digit metacarpal fractures in our study again points to an
association with assault. Of note, only 17% of upper extremity
fractures were comminuted and displaced. The vast majority
(92%) of hand fractures were non-displaced and non-

comminuted, potentially due to IPV altercations being associ-
ated with lower energy trauma.

A combination of acute and non-acute fractures in the same
location may indicate a repetitive pattern of assault, as is often
seen with IPV. In our study, non-acute fractures were seen in 4
patients. Our study also showed that one of the most common
injuries to follow a UE injury was another UE injury. In more
than half of these patients with repeated UE injury, the same
hand was noted to be injured on successive imaging studies.
We believe these findings reflect the repetitive and consistent
nature of the abuse.

Multiple prior studies have noted the head, face, and neck
region to be the most common site involved in IPV [13, 15, 20].
In our study, head and neck injuries constituted 55% of injuries
concomitant with UE injuries and were also the most common
injuries to follow a UE injury. Thus, a combination of UE
(defensive) and head or face (target) injuries can indicate IPV.

Our study has some limitations. This is a retrospective,
descriptive study from a single institution with a relatively
small number of IPV victims with UE injuries. A causal rela-
tionship to IPV could not be assessed for each injury due to the
retrospective nature of the study and the lack of reliable his-
tory documented in EHR at the time of reporting. We recog-
nize that it is necessary to include a control population to
define and validate specific imaging correlates of any pathol-
ogy. However, it is virtually impossible to establish a control
population for IPV, considering the significantly low propor-
tion of patients disclosing such a history. A patient in the
control group could potentially be a victim of IPV but not
forthcoming. Even in our cohort of known victims, only
65% of victims had IPV documented in their charts. We be-
lieve our study provides a basis for future studies in this field
to define injury patterns linked to IPV and establishing an
objective basis for identifying victims, similar to pediatric
non-accidental injuries. As per the recommendations of
Matoori et al [27], when radiologists suspect IPV based on

Fig. 5 Recurrent injuries in the
same hand. Lateral radiograph of
the hand (a) in a 32-year-old
African American female with an
unknown mechanism of injury
shows soft tissue swelling over
the dorsum of the hand (arrow).
The patient presented 2 years later
with a history of assault by an in-
timate partner. Frontal radiograph
of the right hand during the sec-
ond presentation (b) shows an
acute fracture of the middle pha-
lanx of the fourth digit (arrow)
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imaging findings, they must alert the treating physician which
should lead to a confidential conversation with the patient. If
the patient confirms IPV, standard institutional practice must
be followed, and if the patient denies IPV, he/she can be of-
fered actionable resources in the event of a future need [27].

Conclusion

IPV is a significant public health issue worldwide. The radiolo-
gist can play a crucial role in identification and documentation
similar to non-accidental trauma in children; however, the radio-
logical patterns need to be studied and established first. By
reviewing upper extremity injuries in a known cohort of IPV,
we recognized that hand injuries are the most common type of
UE injuries in patients with IPV. Notably, our study found that
the finger is the most common site of the fracture, and the 5th
digit is the most common region of the hand fracture. Repeated
injuries involving the same location, especially in the hand, and a
combination of medial hand and head or face injuries, could
indicate IPV. Early detection can facilitate early diagnosis, there-
by preventing life-threatening injuries.
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