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Abstract
Purpose  To evaluate the imaging findings of facial injuries in patients reporting intimate partner violence (IPV).
Methods  A retrospective review of radiology studies performed for 668 patients reporting IPV to our institution’s 
violence prevention support program identified 96 patients with 152 facial injuries. Demographics, imaging find-
ings, and clinical data obtained from a review of the electronic medical records (EMR) were analyzed to categorize 
injury patterns.
Results  The study cohort consisted of 93 women and 3 men with a mean age of 35 years (range 19–76; median 32). 
At the time of presentation, 57 (59.3%) patients reported IPV as the mechanism of injury. The most frequent site of 
injury was the midface, seen in 65 (67.7%) patients. The most common fracture sites were the nasal bones (45/152, 
29.6%), followed by the mandible (17/152, 11.1%), and orbits (16/152, 10.5%). Left-sided injuries were more com-
mon (90/152; 59.2%). A vast majority of fractures (94.5%) showed minimal or no displacement. Over one-third of 
injuries (60/152, 39.4%) demonstrated only soft tissue swelling or hematoma without fracture. Associated injuries 
were seen most frequently in the upper extremity, occurring synchronously in 11 (11.4%) patients, and preceding the 
index facial injury in 20 (21%) patients.
Conclusion  /advances in knowledge.
The midface was the most frequent location of injury in victims of intimate partner violence, and the nasal bone was the 
most commonly fractured facial bone. Recognizing these injury patterns can help radiologists suspect IPV and prompt them 
to discuss the possibility of IPV with the clinical providers.

Keywords  Facial trauma · Facial fractures · Intimate partner violence (IPV) · Domestic violence

Introduction

Intimate partner violence (IPV), defined as physical or sex-
ual violence, stalking, or psychological harm by a current 
or former partner or spouse [1], is a highly prevalent and 
critical public health issue. According to the World Health 
Organization (WHO), 27% of women worldwide aged 15 to 
49 have faced some form of IPV [2]. Within the USA, the 
Centers for Disease Control and Prevention (CDC) reports 
35.6% of women and 28.5% of men have been victims of 
IPV, including rape, physical violence, and stalking [3]. 
Recently, due to the coronavirus pandemic, there has been 

a surge in the incidence of domestic violence related to 
physical restrictions, isolation, loss of income, stress, and 
anxiety [4, 5]. Studies have shown that victims of IPV are 
more prone to detriments to both their physical and mental 
health [6–8]. IPV victims are more likely to sustain physical 
injuries (e.g., to the head, face, neck, thorax, and abdomen), 
suffer from gynecologic conditions including sexually trans-
mitted diseases, and experience chronic pain, neurologic 
sequelae, and gastrointestinal disorders [6]. Women who 
recently experienced IPV were more likely to display depres-
sive symptoms [7]. Finally, an association with limitations in 
social functioning was seen in women who experience cur-
rent or past IPV [8]. The social costs of IPV impact society 
in the form of more frequent use of healthcare; women who 
experience IPV reportedly seek medical care three times 
more frequently than women who do not [6]. Because of 

 *	 Bharti Khurana 
	 bkhurana@bwh.harvard.edu

Extended author information available on the last page of the article

/ Published online: 3 May 2022

Emergency Radiology (2022) 29:697–707

http://orcid.org/0000-0003-2581-2315
http://orcid.org/0000-0002-7159-3435
http://crossmark.crossref.org/dialog/?doi=10.1007/s10140-022-02052-2&domain=pdf


1 3

the severe psychosocial health consequences linked to IPV, 
early detection and intervention are critical in the healthcare 
setting.

Over 88% of IPV victims present to the Emergency 
Department (ED) with facial injuries. Conversely, there 
is a greater than 50% likelihood of IPV in a woman pre-
senting with facial injury to the ED [9–11]. In fact, com-
pared to women with injuries limited to other areas of the 
body, women presenting to the ED with head, neck, and 
facial injuries are 7.5 times more likely to be victims of 
IPV [12]. It has been hypothesized that the face is a com-
mon target for acts of physical aggression as it is easily 
reached, being located at the level of the aggressor’s arm, 
or additionally out of the aggressor’s desire to impact the 
victim’s self-esteem consciously or unconsciously [13]. 
Common mechanisms of facial injuries in IPV victims 
include blunt injuries from punching, kicking, or assault 
by household objects [14, 15]. Although screening in the 
emergency department has increased IPV detection, the 
proportion of women identified remains extremely low 
(only 5–30%), suggesting IPV is still underdiagnosed, 
likely due to a combination of patient and physician-
related factors [16–18]. Radiologists have increasingly 
been highlighted as playing a pivotal role in identifying 
victims of IPV, due to their ability to objectively assess 
injuries on imaging in a unique capacity that may be 
less restricted by the psychological and social screening 
barriers which often impede IPV discovery—e.g., fear of 
offending the patient with direct questioning [4, 19, 20]. 
Therefore, the purpose of our study was to categorize 
the spectrum of facial injuries seen on imaging among 
IPV victims presenting to a level I trauma center in the 
Northeast United States. By identifying the most com-
mon injury patterns as well as associated injuries, the 
radiologist may appropriately raise their suspicion for 
IPV over accidental trauma if such injuries are present 
in radiological studies, especially in patients who are not 
forthcoming.

Materials and methods

This Health Insurance Portability and Accountability Act 
(HIPAA) compliant retrospective study was approved by the 
Institutional Review Board (IRB) at the institution where 
our IPV patients presented. Informed consent was waived.

Cohort:

Our institution’s domestic violence prevention and inter-
vention program provided a list of patients who reported 
IPV over a 5-year period from June 2013 to June 2018. 

Of the 1248 patients reporting IPV, 580 patients did not 
have radiological studies and were therefore excluded. 
A total of 18,606 radiology reports for the 668 patients 
with available radiological studies were reviewed by four 
radiologists undergoing training in emergency radiology 
fellowships to identify 104 radiological studies positive 
for facial injuries. All radiological studies (36 head CT 
and 72 face CT studies) positive for facial injuries were 
then reviewed and analyzed by one emergency radiol-
ogy fellow in consultation with an attending emergency 
radiologist of 16 years of clinical experience. In total, 
96 patients with 152 unique facial injuries constituted 
our study cohort.

The information on type of injury (i.e., fractures and 
soft tissue swelling) and anatomic location were obtained 
from radiological studies, while demographics and addi-
tional clinical data pertaining to each facial injury were 
collected from the electronic medical record (EMR) and 
analyzed for all 96 patients to better understand the most 
frequently noted patterns of injuries and their associa-
tions. Demographic information collected included age, 
sex, and race. Additional psychosocial data obtained 
from the EMR included a history of substance abuse and 
the presence of mental illness, which were recorded due 
to their known association with IPV [21]. The reported 
mechanism of injury and whether screening for IPV was 
documented at time of presentation were also recorded.

Analysis of facial injuries

Sites of facial injuries were categorized into thirds—
upper (frontal and supraorbital), mid (orbit, maxilla, 
zygoma), and lower face (mandibular and temporoman-
dibular joint) fractures, and soft tissue injuries. The lat-
erality of injury (right or left) was also noted. Soft tissue 
swelling visible on CT was recorded as a separate injury 
for each region. However, if a concurrent fracture was 
observed, the overlying soft tissue swelling in the same 
facial region was not scored as an additional injury. For 
studies demonstrating multiple injuries, each distinct 
injury was assigned a separate count. Fractures were 
characterized as acute or chronic and, when present, the 
presence of displacement and comminution was noted. 
Concomitant injuries to parts of the body other than the 
face that occurred synchronously with the index facial 
injury were recorded. Finally, injuries preceding and fol-
lowing the index facial injury were also recorded. Statis-
tical analyses were conducted in Excel (version 16.45, 
Microsoft Office 365, Redmond, WA). For continuous 
data, we reported the mean, median, and range, while for 
categorical data, we reported the mean and percentages 
of all patients or all injuries.
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Results

Demographics and risk factors

Our cohort consisted of 96 patients presenting with a 
total of 152 facial injuries (Table 1) over the 5-year study 
period. Mean age was 35 years (range 19–76; median age 
32 years; SD = 13). There were 93 women and 3 men with 
no gender non-binary patients (Table 1). 38.5% of patients 
were White, 37.1% Black, and 13.5% Hispanic. The 
majority of patients were English speaking (86%). Over 
one-third of patients reported alcohol or drug dependence 
(38.5%) and a substantial percentage reported underlying 
psychiatric conditions such as depression, anxiety, bipolar 
disorder, or suicidal ideation (40.6%).

Reported history and IPV

Less than half (42.7%) of patients had documentation of 
screening or questioning about IPV-related injury listed in 
their EMR at the time of their facial injury. The most com-
monly reported mechanism of injury was physical assault 
by an intimate partner (59.3%); however, 15.6% of patients 
reported fall as the underlying cause of their injury.

Facial injury distribution

A total of 152 injuries were identified in the radiologi-
cal studies reviewed for 96 patients. Of these, 26 injuries 
(20.8%) were located in the upper face, 99 injuries (65.1%) 
in the midface, and 27 injuries (17.7%) in the lower face 
(Fig. 1). Overall, there was a predominance of facial frac-
tures (92/152; 60.5%) compared to isolated soft tissue inju-
ries (60/152; 39.4%). Of the 92 recorded facial fractures, 
72 (78%) were located in the midface, 17 (18.4%) in the 
lower face, and 3 (3.2%) in the upper face (Table 2) with 
60 (39.4%) soft tissue injuries in the upper, mid, and lower 
face collectively (Fig. 1). Left-sided injuries were slightly 
more common among all facial injuries (90/152; 59.2%) and 
facial fractures (51/92; 55%) with 53.1% (51/96) of patients 
demonstrating only left-sided facial injuries on their radio-
logical studies.

Facial fractures

Fractures represented 11.5% (3/26) of the upper, 72.7% 
(72/99) of the mid, and 62.9% (17/27) of the lower face 
injuries. Anatomic distributions of the 92 fractures are 
recorded in Table 2. Fracture of the nasal bone was the 
most commonly detected facial fracture in our cohort 
(45/92; 48.9%) with an almost equal representation of left 
and right fractures (right = 49%, left = 51%). Mandibular 
fractures were second most common, representing 
18.4% (17/92) of detected facial fractures (right = 35.2%, 
left = 64.7%). While most mandibular fractures were 
isolated to one laterality, two instances of bilateral 
fractures were noted—one involving the mandibular 
body on the right and the mandibular angle on the left, 
and the second involving the mandibular body bilaterally. 
Orbital fractures were the third most common, representing 
17.3% of all facial fractures (right = 48%, left = 52%). The 
medial orbital wall was the most commonly affected orbital 
region (9/16, 56.2%) followed by the orbital floor (6/16; 
37.5%). Maxillary fractures comprised 10.8% (10/92) of all 
fractures with equal distribution on the left and right. All 
fractures involved the anterior wall of the maxillary sinus 
with 3 involving the central anterior wall, 3 anteromedial, 
2 anterolateral, and 2 anterior inferior walls. There were 
only 3 frontal/supraorbital fractures and 1 zygomatic 

Table 1   Patient characteristics: IPV victims with facial trauma

Total patients: 96

Sex ratio (M:F) 3:93
Mean age 35 (19–76) years 

(median = 32)

Race
  White 37 (38.5%)
  Black (African American) 36 (37.1%)
  Hispanic 13 (13.5%)
  Asian 3 (3.15%)
  Other/not recorded 7 (7.2%)

Language spoken
  English 83 (86.4%)
  Non-English (Spanish, Chinese, Vietnamese, other) 13 (13.6%)
  IPV screen at the time of injury
  Yes 41 (42.7%)
  No 19 (19.7%)
  Data not available 36 (37.5%)

Mechanism of injury
  Assault 57 (59.3%)
  Fall 15 (15.6%)
  MVC 4 (4.1%)
  Other 3 (3.1%)
  Mechanism not specified 17 (17.7%)

History substance abuse
  Present (alcohol, marihuana, cocaine, heroin) 37 (38.5%)
  Absent 7 (7.2%)
  History not available 52 (54.1%)

Psychiatric history
  Present (depression, anxiety, bipolar disorder, sui-

cidal ideation)
39 (40.6%)

  Absent 7 (7.2%)
  History not available 50 (52%)
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fracture at its frontal articulation. Only 5 (8%) fractures 
were comminuted or showed significant displacement; 
these included fractures of the nasal bone (n = 3), right 
orbital floor (n = 1), and left mandibular condyle (n = 1). 
The remainder of the fractures were either minimally 
displaced or non-displaced. Three patients had incidental 
and isolated chronic fractures, with two demonstrating 
chronic nasal bone fractures and one demonstrating a 
chronic zygomatic arch fracture.

Nasal bone fractures (n = 45) were most often seen in 
conjunction with periorbital or supraorbital soft tissue 
swelling or orbital fracture (17/45). Mandibular fractures 
(n = 17) were most often associated with midface injuries 
such as maxillary bone fractures (3 injuries), bilateral 
nasal bone fractures (2 injuries), and periorbital soft tis-
sue swelling (2 patients). Orbital wall fractures (n = 16) 
were commonly associated with ipsilateral nasal bone 
fracture (n = 4).

Soft tissue injuries

All acute fractures were associated with soft tissue swell-
ing. There were 60 soft tissue injuries not associated with 
fractures, of which there were 11 (18.3%) counts of upper 
face/frontal scalp soft tissue swelling, 12 (20%) frontal sub-
galeal hematomas, 27 (45%) counts of midface soft tissue 
swelling, including 8 periorbital hematomas, and 10 (16.6%) 
counts of lower face soft tissue swelling. Periorbital soft 
tissue swelling was the most common type of isolated facial 
injury (n = 22).

Concomitant injuries

In total, 19 out of 152 facial injuries (12.5%) were associated 
with additional injuries to body parts other than the face vis-
ible on radiological studies performed during the same visit 
as the index facial injury (Table 3). In 11/19 (57.5%) injuries, 

Fig. 1   Distribution of facial 
injuries

RIGHT LEFT
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So� �ssue injuries (n=7)

5.9% (n=9)
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35.5% (n=54)
Fractures (n=38)
So� �ssue injuries (n=16)

11.8% (n=18)
Fractures (n=2)
So� �ssue injuries (n=16)

5.2% (n=8)
Fractures (n=1)
So� �ssue injuries (n=7)

29.6% (n=45)
Fractures (n=34)
So� �ssue injuries (n=11)
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concomitant injuries were seen involving the upper extrem-
ity (Fig. 2). Of these, 5 facial injuries had synchronous upper 
extremity fractures; specifically, 2 patients had phalangeal 
fractures, 1 had radial fracture, 2 had ulnar fracture, and 6 
patients had isolated soft tissue swelling. The second most 
frequently affected region was the lower extremity, seen in 
association with 5/19 (26.3%) facial injuries. Of these, 4 dem-
onstrated isolated soft tissue swelling of the ankle. Additional 
less frequently noted concomitant injuries included soft tissue 
swelling of the neck (3), soft tissue swelling over the chest 
and/or abdomen (5), and thoracic spine fracture (1), as well 
more serious internal injuries such as intracranial hemor-
rhages (3), internal jugular vein injury (1), pneumothorax (1), 
pneumomediastinum (1), and liver and diaphragmatic injury 
(1). Seven patients suffered more than 1 synchronous injury 
to other body parts, including bruising of multiple regions, 
including the upper extremities, neck, chest, and abdomen. 
Two patients were victims of penetrating injuries from stab-
bing and as a result demonstrated multiple deep organ injuries.

Injuries preceding and following the index facial 
injury

Twenty (20.8%) patients sustained upper extremity inju-
ries prior to the index facial injury, with 26 injuries recorded 
in total (Table 3) over a range of 8 months to 25 years (mean 
65.3 months; median 49.5 months). Six patients (6.2%) reported 
upper extremity injuries subsequent to the index facial injury over 
the range of 4 months to 6 years (mean 46.3 months; median 53).

Twelve patients sustained lower extremity injuries prior 
to the index facial injury (range 4–181 months, mean 53.1, 
median 39 months) and 10 patients sustained lower extrem-
ity injury after the index facial injury (range 3–289 months, 
mean 63 months, median 26 months).

Six patients had head and neck injuries before (range 
2–25 months, mean 19.2 months, median 19 months) and 10 
had after the index facial injury (range 1–65 months, mean 
25.7 months, median 26 months).

Seven patients had a history of torso injuries prior to 
index facial trauma incident (range 3–150 months, mean 
49.6 months, median 25 months) and 7 patients had torso 
injuries after the index injury (range 3–190 months, mean 
63.2 months, median 26 months) (Figs. 3 and 4).

Recurrent facial injury

Recurrent facial injuries were seen in 8 out of 96 patients. 
Eleven out of 96 patients underwent at least two facial CT 
exams with interval time periods ranging from 5 months to 
6.2 years (mean 24.2 months; median 20 months) (Figs. 2 
and 3). Of these, the initial injuries involved various facial 
zones, including the upper face (1 frontal bone fracture and 
1 frontal soft tissue laceration), the midface (2 bilateral nasal 
bone fractures, 1 orbital fracture, and 1 instance of perior-
bital soft tissue swelling), and the lower face (2 mandibular 
fractures). However, subsequent injuries in all 8 patients 
congregated in the midface, with 1 patient sustaining an 
orbital wall fracture, 2 sustaining nasal bone fractures, and 
5 sustaining isolated midface soft tissue swelling.

Discussion

To date, there has been limited literature discussing the cru-
cial role radiologists can play in detecting IPV[19–24]. Our 
study is the first systematic attempt to explore 152 facial 
injuries seen on radiological studies of 96 IPV victims 
reporting IPV to the domestic violence prevention and inter-
vention program at a level 1 trauma center. The midface was 
involved in 65% of injuries, and the nasal bone accounted 
for nearly one-third of all facial fractures. The upper extrem-
ity was the most common site for concomitant (11%) and 
preceding (21%) injury, while the lower extremity (10%) 
and torso (10%) injuries outnumbered upper extremity (6%) 
injuries subsequent to the index facial injury. In total, 6% of 
patients had recurrent injuries to the face, and while initial 
injuries were distributed in all 3 facial zones, subsequent 
injuries tended to localize to the midface.

Our calculated prevalence of 14% (96/688) for facial inju-
ries in our IPV cohort is lower than that published in earlier 
studies, which reported a prevalence of 34 to 88% in IPV 
victims [25, 26]. One reason may be because of differences 

Table 2   Distribution of facial fractures in patients of IPV

Fractures Left Right Total (%)

Upper face
  Frontal bone including 

supraorbital bone
2 1 3 (3.2)

Midface
  Orbital bone
    Floor
    Medial wall
    Roof
    Lateral wall

9
2
6
0
1

7
4
3
0
0

16 (17.3)
6
9
0
1

  Nasal bone 23 22 45 (48.9)
  Zygoma 1 0 1 (1.0)
  Maxilla including 

maxillary sinus
5 5 10 (10.8)

Lower face
  Mandible
    Angle
    Symphysis
    Condyle
    Body
    Ramus

11
1
0
1
7
2

6
1
0
0
3
2

17 (17.7)
2
0
1
10
4
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in injury assessment. Our observations were based on radio-
logical exams rather than physical exam findings, and there-
fore, subjective soft tissue injuries evaluated on exam may 
not have been apparent on CT for some patients. In fact, the 
most frequently reported injury type due to IPV based on 
clinical examination are contusions, followed by lacerations 
and strains or sprains [25]. Our cohort reflected a higher 
percentage of fractures than soft tissue injuries compared to 
prior studies, likely because only injuries of at least mod-
erate severity, such as fractures or internal organ injuries, 

warrant the treatment team ordering a radiological exam. 
For instance, frontal bone fracture was reported in 0.7% of 
IPV-related injuries in previous studies yet constituted 3.2% 
of injuries in our cohort [27]. The midface, consisting of the 
nasal bone, orbit, maxilla, and zygoma, is considered the 
main target area in IPV [28]. Soft tissue swelling in the mid 
face, in particular, is highly specific [28]. Our study showed 
a greater involvement of the midface, accounting for 65% 
of facial injuries compared to previous studies reporting a 
range of 24–50% [11, 27, 29, 30].

Table 3   Non-facial injuries associated with the index facial injury in patients with IPV

Injuries prior to index facial trauma Injuries concomitant with facial 
trauma

Injuries after the index facial 
trauma

Upper extremity
  Number of patients (number of 

injuries)

20 (26) 11 (11) 6(6)

  Duration range in months 8–300 (mean 65.3, median 49.5) 4–72 (mean 46.3, median 53)
  Upper extremity injuries categorized Soft tissue swelling (10)

Phalangeal/metacarpal fracture/carpel 
(10)

Radius fracture (5)
Ulnar fracture (1)

Soft tissue swelling (6)
Phalangeal/metacarpal fracture/

carpel (2)
Radius fracture (1)
Ulna fracture (2)

Soft tissue swelling (3)
Phalangeal/metacarpal fracture/

carpel (3)
Ulnar (1)

Lower extremity
  Number of patients (number of 

injuries)

12 (12) 4 (5) 10 (11)

  Duration range in months 4–181 (mean 53.1, median 39) 3–289 (mean 63, median 26)
  Lower extremity
  Injuries categorized

Soft tissue swelling (5)
Phalanges/metatarsal/tarsal (6)
Fibula (1)

left hip fracture (1)
Soft tissue swelling (4)

Soft tissue swelling (6)
Phalanges/metatarsal/tarsal (1)
Tibia (3)
Fibula (2)

Head, neck, spine
  Number of patients (number of 

injuries)

6(6) 6 (8) 10 (18)

  Duration range in months 2–25 (mean 19.2, median 19) 1–65 (mean 25.7, median 26)
  Head, neck, spine
  Injuries categorized

Scalp hematoma (5)
Thoracic vertebral fracture (1)

Intracranial hemorrhage (3)
Neck soft tissue swelling (3)
Internal Jugular vein injury (1)
Thoracic spine injury (1)

Intracranial hemorrhage (2)
Scalp hematoma (2)
Facial fracture (3)
Facial soft tissue swelling (5)
Cervical spine fracture (1)
Thoracic vertebral fracture (2)
Lumbar fractures (3)

Torso
  Number of patients (number of 

injuries)

7 (12) 4 (8) 7 (12)

  Duration range in months 3–150 (mean 49.6, median 25) 3–190 (mean 63.2, median 26)
  Torso
  Injuries categorized

Rib fracture (3)
Clavicle (1)
A–C joint separation (2)
Sternal fracture (1)
Soft tissue swelling chest or
abdomen (2)
Liver (1)
Abortion (1)
IUGR (1)

Pneumothorax (1)
Pneumomediastinum (1)
Liver and diaphragmatic injury (1)
Soft tissue swelling on the chest, 

abdomen (5)

Rib fractures (6)
Widened AC joint (1)
Sternal fracture (1)
Pneumothorax (2)
Abdominal swelling (2)
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Fig. 2   Twenty-one-year-old women with recurrent facial injuries. 
Axial bone (A) and axial soft tissue window (B) CT images of the 
face show a blowout medial orbital wall fracture (two small arrows) 
associated with extensive periorbital soft tissue swelling (*). PA 
radiograph of the right hand (C) shows an associated oblique frac-
ture of the proximal phalanx of the ring finger (curved arrow). One 

year later, axial bone (D) and axial soft tissue (E) window CT images 
of the face show recurrent facial injury with left nasal bone fracture 
(bold arrow) with periorbital soft tissue swelling (*). It also shows a 
sequela to an old fracture of the medial orbital wall of the left orbit 
(arrowhead)

Fig. 3   Thirty-two-year-old woman with a history of assault. Sagittal 
(A) and axial (B) CT of the face in the bone window shows mini-
mally displaced tip of nasal bone fracture (small arrows). Two years 
later, the same patient with a history of assault with a glass object, 
sagittal bone (C), axial soft tissue (D), and axial bone (E) window 

CT of the head and face shows nasal bone fractures (bold arrow), 
extensive soft in the midface and periorbital region (arrowhead), and 
a small radiodense foreign body in the right frontal scalp (curved 
arrow), and an internal rotation radiograph of the right shoulder (F) 
shows widening of the acromioclavicular joint (*)
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Similar to previous studies [11, 31, 32], the nasal bone 
was the most common fracture location and was involved 
in up to one-third of facial fractures in our study. This is 
likely due to the prominent nature of the nose with respect 
to other structures in the face. Among IPV-related fractures 
in the 1352 patients identified as survivors of abuse from 
the National Trauma Data Bank (NTDB) Research dataset 
(a combined collection from 800 trauma centers across the 
USA), nasal bone fracture was the most common type, seen 
in 284 (21%) patients, followed by orbital and mandibular 
fractures [31]. A similar study by Salonen et al. [33] also 
found nasal bones to be the most common site of injury, seen 
in 256 (35%) patients out of a cohort of 727 patients. These 
included fractures of the nasal bone (42 unilateral and 185 
bilateral), fractures of the nasal process of the maxilla (113 
unilateral and 42 bilateral), and 79 fractures of the nasal 
septum. Within our cohort, 30 (31.2%) out of 96 patients had 
either isolated nasal bone fracture or fracture in combination 
with other injuries.

The second most common fracture location in our cohort 
was the mandible (18.4%), with almost 2/3 of fractures local-
izing to the left and involving the body of the mandible. Our 
percentages were more similar to that of Fisher et al. [9] who 
reported a mandibular fracture rate of 22% among IPV vic-
tims. Interestingly, prior studies performed by Huang et al.
[30] and Zachariades et al. [10] had found a higher incidence 

of mandibular fracture—42% and 39%, respectively. Nasal 
bone fracture was only the third most common site of facial 
bone fracture in Huang et al.’s study, following mandibular 
and zygomatic fractures [30]. Of note, Huang et al. analyzed 
all women admitted with traumatic facial injuries to the Uni-
versity of California Davis Medical Center over a 2-year 
period regardless of etiology, drawing from a different geo-
graphic study pool than our study. Additionally, the primary 
mechanism of injury documented by Huang et al. was motor 
vehicle accidents, with assault being the second most com-
mon. However, Huang et al. also noted multiple instances 
where facial injuries in women were not adequately docu-
mented, highlighting the fact that domestic violence is often 
under-reported. This suggests a potential difference in injury 
localization between facial injuries resulting from accidental 
trauma compared to IPV. Of note, Zachariades et al. [10] 
isolated a subset of women who suffered male violence from 
a known individual (husband, boyfriend, or blood-related 
relative) and found a similar trend, with mandibular fractures 
being the dominant fracture location, followed by zygomatic 
fracture, with only 1 case of nasal bone fracture. However, 
this was an extremely small subset of 39 women out of a 
total of 2308 trauma patients selected from a hospital in 
Greece over a 2.5-year period [10]. This difference could be 
related to the fact that mandibular and zygomatic fractures 
are arguably more debilitating than nasal bone fractures, and 

Fig. 4   Fifty-two-year-old women with a history of assault on the face. 
Axial soft tissue (A) and axial bone (B) CT of the face shows left 
lower face soft tissue swelling without fracture (small arrows). Five 
years later, the same patient presented to ED with a history of mul-

tiple penetrating injuries with a knife. Axial CT of the chest in lung 
window (C, D) and soft tissue window (E) shows pneumothorax 
(arrow), soft tissue emphysema (arrowhead), and one of the sites of 
the entry wound in the right lower back (curved arrow)
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therefore more likely to prompt the victim to seek medical 
attention. Many nasal bone fractures in the past (Zachari-
ades’s study was published in 1990) may have been under-
represented due to under-reporting and lack of radiological 
exams. However, with the increased usage of multidetector 
CT in the emergency department, more subtle nasal bone 
fractures that may not cause obvious disfigurement may be 
detected. Additionally, our retrospective imaging analysis 
captured all fractures, including chronic ones that might not 
be recorded on the basis of clinical examination only.

Finally, the left side of the face is understandably more 
frequently targeted because of the right-handed dominance 
of the general population with a tendency for right-handed 
aggressors to strike the left side of the victim usually in the 
mid face area. Eggensperger et al. [34] found that among 65 
patients who presented to the University Hospital of Bern 
between 2000 and 2002 with assault related facial injuries, 
upper and mid facial fractures comprised 76% of all frac-
tures with a 2:1 predominance favoring the left side. In our 
study, left-sided injuries constituted approximately 59.2% 
of all injuries. This slight discrepancy may be related to 
the higher sensitivity of CT, which may demonstrate subtle 
fractures contralateral to the side of impact.

Orbital fractures represented 17.3% of all facial fractures 
in our study, similar to previously reported occurrences 
ranging from 7 to 35–50% [14, 35, 36]. All orbital frac-
tures were blowout fractures involving either the floor and/
or medial wall, except for one fracture involving the lat-
eral wall, similar to prior studies [27]. None of the fractures 
involving the maxilla was isolated in our cohort, with an 
overall incidence of 10% that was similar to previous studies 
reporting 10–24% [10, 30]. The low occurrence of supraor-
bital rim fractures, which result from IPV victims sustaining 
a forceful blow to the head, is also similar to the previously 
reported incidence of 0.7% [27]. Finally, our study reflected 
only one case of zygomatic fracture (1%), a much lower 
incidence compared to previous studies reporting higher 
incidence rates of 10 to 25% [27, 37].

Within our cohort, the most common concomitant inju-
ries were upper extremity fractures. These likely represent 
defensive fractures, sustained as the victim raises their arm 
to shield the face or central body from assault [38, 39]. Inter-
estingly, the incidence of upper extremity injuries was higher 
prior to than following the index facial injury (20.8% com-
pared to 6.2%) with a higher incidence of lower extremity 
injury subsequent to the index facial injury. One hypoth-
esis for this trend may be behavioral. Early on, IPV victims 
may resist attack by defending themselves with their upper 
extremities, but over time may opt to flee the perpetrator 
due to the increasing severity of injuries and thereby injure 
their lower extremities. In comparison, the incidence of torso 
injuries was not significantly different following the index 
facial injury than preceding it. Importantly, these patterns 

also underscore the significance of diagnosing IPV earlier 
in the cycle to prevent later more severe, life-threatening 
injuries and homicides that occur with recurrent escalat-
ing abuse. In fact, among the 1352 adult survivors of abuse 
from the NTDB from 2007 to 2014, facial fractures were 
more frequently observed in younger patients aged 18 to 
39 years, compared to patients aged 60 years or older, who 
more often sustained rib and femur fractures [31]. A recent 
study by Khurana et al. [40] analyzing 2,096,955 IPV-related 
ED visits from the National Electronic Injury Surveillance 
System database has shown that older adults sustain a lower 
number of head and neck IPV-related injuries (47.6%) than 
younger adults (59.4%) but have more trunk fractures (38.4% 
vs 11.9%). Thus, facial injuries may represent a herald injury 
of more severe trauma to come, as there often exists an 
association between increasing severity of IPV and longer 
duration of abusive relationships between the victim and the 
aggressor (Fig. 4).

Our study had several limitations. First, our patient cohort 
was selected from a single institution and therefore may 
lack generalizability. Future studies may benefit from pool-
ing patients presenting for traumatic indications at multiple 
institutions. Second, because we included all potentially 
violence-related facial injuries in this analysis, we may have 
erroneously included some presentations for routine trauma 
due to potentially unreliable narratives from IPV victims. On 
the other hand, our study may simultaneously underestimate 
the true IPV frequency, as many victims with less severe 
injuries may opt not to seek medical attention or undergo 
imaging. Furthermore, injuries in IPV victims and trauma 
patients might show significant overlap and our study does 
not look in analyzing statistical difference between the two 
patterns of facial injuries and it is a potential area of further 
research in this field. Additionally, some of these patients 
may have sought medical attention or underwent imaging 
at a separate institution with a different PACS database that 
is not available to our radiologists for review and therefore 
could not be included in our analysis. Finally, we only ana-
lyzed injuries for the patients who voluntarily reported to 
our IPV prevention program and would not have been able 
to assess facial injuries in IPV victims who did not connect 
with this program [41].

In conclusion, most IPV victims who presented to our 
institution with facial injuries were female and most com-
monly sustained injuries of the midface and nasal bone 
fractures. These were frequently either preceded by or 
occurred synchronously with upper extremity injuries, and 
both features, in the presence of an unclear presentation his-
tory, should prompt the radiologist to consider discussing 
suspicion for potential IPV as a mechanism of injury with 
the ordering physician. By recognizing the salient patterns 
of facial injuries seen in association with IPV, radiologists 
have the potential to become first-line detectors of these 
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often vastly under-reported and hidden cases. Equipped with 
cross-sectional imaging modalities such as CT and compre-
hensive trauma imaging protocols, radiologists have the 
unique advantage of being able to diagnose IPV objectively, 
rather than relying solely on self-reporting by the victim, 
and can thus facilitate early identification and rehabilitation 
[20, 22–24].
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