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Emergency department assessment is a critical opportunity to identify elder abuse and vio-
lence against women, which represent a growing problem, requiring the attention of health
care systems. Elder abuse is most frequently perpetrated by family members because of
the higher levels of stress, burnout, and financial problems affecting the caregivers that can
even lead to deadly consequences. Intimate partner violence is defined as physical, sexual,
or psychological harm caused to another by a current or former partner or spouse, and can
range from a single acute hit to chronic battering, varying in frequency and severity. Radiol-
ogists have a critical role in detecting those injury findings suggestive of abuse and vio-
lence. When appropriate, additional information about the social circumstances in which an
injury took place, linked with imaging findings, may also be helpful in diagnosing abuse.
The purpose of this article is to highlight the role of diagnostic imaging in the detection of
lesions compatible with domestic abuse in elderly patients and women, and to allow the

recognition of the alterations most frequently associated with this type of violence.
Semin Ultrasound CT MRI 40:18-24 © 2018 Published by Elsevier Inc.

Introduction

Intimate partner violence (IPV), the most frequent type of
violence against women, is defined as physical, sexual, or
psychological harm caused to another by a current or former
partner or spouse. Intimate partner sexual violence is a signifi-
cant aspect of IPV." IPV can range from a single acute hit to
chronic battering and can vary in frequency and severity.
There are reports that domestic violence has been happening
for centuries. In 1985, a team lead by paleopathologists from
the Medical College of Virginia studied 2000- to 3000-year-
old mummies and they found more skull fractures in women
than in men. These injuries occurred during times of peace
and were felt to be injuries inflected by intimate partner acts
of violence. It has been estimated that up to 35% of
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emergency room visits by women and 21% of injuries requir-
ing urgent surgery are the result of IPV.” In the United States
prevalence studies estimate that more than 1 million elderly
persons are victims of abuse annually, and about the 25%
have been physically abused.” Multiple fractures, inconsistent
histories, bruising, dehydration, and malnutrition are indica-
tions of abuse that can be identified by the orthopedic sur-
geon.” These statistics suggest that health care providers can
have a crucial role in screening, treating, and preventing future
acts of domestic violence. As in cases of child abuse, radiolog-
ists are in unique positions to accurately diagnose IPV, as they
are usually unbiased by interactions with the victim and the
potential abuser.” Therefore, it is imperative that radiologists
be familiar with the most common injuries of 1PV, because
they may be the first to suggest the diagnosis based on imag-
ing alone. Individuals may be or may have been married,
cohabiting, or dating and violence can occur at home or out-
side.” Although violence against women is wide-spread across
all countries, the World Health Organization (WHO) Multi-
Country Study of Women’s Health and Domestic Violence
suggests that there are regional patterns in its prevalence. Of
the 24,097 interviewed women, those 19,517 who ever had a
partner showed a wide variability in the lifetime prevalence of
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IPV, according to the country involved, and in the context of
the same country, according to the type of site (urban or
rural), with the latter reporting less IPV than the former.” This
WHO effort indicated that from 15% to 71% of women
worldwide had been physically and/or sexually assaulted by
an intimate partner. Women in Africa were found to be twice
as likely to experience violence than women in Europe and
women in Southeast Asia a little less than this a particularly
striking finding given that women were defined in the study as
female humans aged 15 years or older. Although wife batter-
ing may be endemic in some cultures, it has been recognized
as a social problem in the Western world since the mid-60s.
This eventually led to the recognition of a “battered wife” or
“battered woman syndrome.” Literature defined the battered
woman as one receiving “deliberate, severe, repeated, demon-
strable, and physical injury from her partner.” This paved the
way to the definition of IPV, which includes not only physical,
but also sexual abuse.

In Italy, physical and sexual violence against women is dif-
fuse. TPV was suffered by 14.5% of all Italian women who
have or had a partner in 2006, with 5.8% of women report-
ing violence from both current and former partners (Istituto
Centrale di Statistica ISTAT, 2007). In 2006, IPV represented
82% of all kinds of violence suffered by women. Despite the
introduction of an antistalking law in 2009 and antiviolence
campaigns, IPV is on the increase in both absolute figures
and proportion of overall violence. Generally, only a small
proportion of IPV is reported to the police; in Italy, no more
than 5% is reported to authorities. This percentage is higher
when women confide in the emergency staff, doctors, nurses,
or lawyers, than when they discuss the suffered abuse with
family members.

[PV can occur at any time during a relationship, even dur-
ing pregnancy. It has been estimated that at least 30% of 1PV
begins during this period, with 13.8% of pregnant women
worldwide experiencing physical violence, and 8.0% sexual
violence by their partners. The sequelae of violence during
pregnancy affect both the mother and child and may lead to
abortion, recurrent fetal loss, preterm delivery, low-birth
weight as well as postnatal depression and mother-infant
bonding disorders. Women abused during pregnancy are
also at greater risk for further abuse and in severe danger of
homicide. To ensure the safety of pregnant women, screen-
ing policies for IPV are essential. The most consensual defini-
tion, adopted by the WHO, describes elder abuse as a single
or repeated act or lack of appropriate action within any rela-
tionship in which there is an expectation of trust or depen-
dence that causes harm or distress to older people,
contributing to decreased quality of life, increased morbidity,
reduced survival and increased risk of death.

The WHO and the International Network for the Preven-
tion of Elder Abuse define elder abuse as “a single or repeated
act, or lack of appropriate action, occurring within any rela-
tionship where there is an expectation of trust which causes
harm or distress to an older person.” Clinical and legal publi-
cations on the subject generally recognize 5 types of abuse:
neglect, psychological or emotional, physical, financial or
material, and sexual abuse. It has been shown that elder

abuse confers additional death risk.” Despite the significant
and increasing prevalence given the increase in the size of
this vulnerable population, elder abuse remains under-
reported, which may lead to an increase in morbidity and
mortality from a delay in intervention. Although it would be
expected that medical practitioners are ideally positioned to
detect elder abuse, physicians account for only 2% of
reported cases of elder abuse, for, among other reasons,
uncertainty of the diagnostic validity, especially in physical
abuse.”

It is generally thought to be difficult to distinguish
between accidental and nonaccidental causes of injury in the
elderly, mainly because changes that occur with aging, such
as osteoporosis and brain atrophy, predispose to injury from
relatively minor trauma such as falls. Elder abuse is common
and has serious consequences, but it is under-recognized.
As many as 10% of older US adults experience elder mistreat-
ment each year, and evidence suggests that victims have dra-
matically increased mortality and morbidity. Unfortunately,
fewer than 1 in 24 cases of elder abuse are identified and
reported to the authorities.'” Evaluation by health care pro-
viders represents a critical but often missed opportunity
to identify elder abuse, because medical evaluation of acute
injury or illness is frequently the only nonfamily contact for
isolated older adults. Because many geriatric patients, partic-
ularly those with acute injuries, undergo radiographic imag-
ing, diagnostic radiologists may be well positioned to raise
suspicion for mistreatment. Little radiology literature cur-
rently exists describing imaging correlates of elder abuse. In
addition, little is known about radiologist experience with
elder abuse. The use of different definitions, as well as the
sampling and survey methods, applied to different popula-
tions makes it difficult to compare studies, describe elder
abuse and estimate its prevalence. Although most elders are
autonomous and independent, older populations have a
higher prevalence of health disorders and increased conse-
quences of accidents. According to literature, poor physical
health and disability, mental illness are the most important
risk factors for abuse contributing to limitations in daily liv-
ing activities making them completely or partially dependent,
and, in many cases, isolated from society.'' Lower physical
resistance to violence, the higher difficulty understanding
and reporting the abuse are also possible explanations for the
increased risk of abuse in the elderly with disabilities. Abuse
against these elders is, therefore, an expected event in the
aging population where in 50% of people 65 years of age or
older in Portugal report that they have substantial difficulty
performing at least 1 of 6 activities of daily living (seeing,
hearing, walking, memory and/or concentration, bathing
and/or dressing, and understanding and/or making them-
selves understood).'” Elder abuse is most frequently perpe-
trated by family members because of the higher levels of
stress, burnout and financial problems affecting the care-
givers that can even lead to deadly consequences.

The purpose of this article is to highlight the role of diag-
nostic imaging in the detection of lesions compatible with
domestic abuse in elderly patients and women, allowing the
recognition of the alterations most frequently associated with
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Figure 1 Chest examinations. A 72-year-old man with left apical pneumothorax associated with multiple ipsilateral rib

fractures and pleural effusion (A and B).

this type of violence. The radiologist, who is in an important
and unbiased position, may be the first to suggest the diagno-
sis of abuse based on imaging alone.

Radiologists and detection of
abuse in elderly

Potential radiographic findings associated with elder abuse
may be linked with patterns of visible injury described in the
limited existing evidence-based literature. Elder abuse vic-
tims are more likely to have bruising on the posterior torso
correlated to posterior rib fractures (Figs. 1 and 2). Another
injury pattern associated with elder abuse is bruising of the
ulnar forearm, which may occur when a victim defends him-
self or herself from an abuser.'” Fracture of the distal ulnar
diaphysis, which is uncommon after a fall or other uninten-
tional injury, may suggest elder abuse. Future quantitative
imaging research is needed to identify potential imaging pat-
terns strongly suggestive or pathognomonic for elder abuse.

Radiologists reported believing that improved collaboration
with treating physicians and more complete descriptions of
the purported mechanism of injury and functional status of
the patient would change their perspective when reading
images and improve their ability to assess for elder abuse.
The value of clinical history in accurately interpreting radio-
graphic images has been well established, as the unfortu-
nately common practice of treating physicians providing
little or no clinical narrative when ordering an imaging
study.'” The knowledge of the reported mechanism and cir-
cumstances surrounding an injury is critical to detect cases
of abuse, as suggested by the literature.'” Radiologists appre-
ciated that treating physicians may be reticent to document
their suspicion and recommended telephone calls as a poten-
tially effective informal way to collaborate. Knowing about a
patient’s functional capabilities would encourage radiologists
to evaluate images differently and improve their ability to
identify elder abuse. When appropriate, additional information
about the social circumstances in which an injury took place will
also be helpful.'® Clearly, improved communication with treating

Figure 2 Computed tomography (CT) examination. A 71-year-old man hit by a bar with multiple rib fractures, minimal
pneumothorax, soft tissue emphysema and left pulmonary contusion (A-E).
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Figure 3 A 76-year-old man victim of multiple episodes of violence presenting recent fracture with angulations of the
fragments at the middle third diaphyseal of the right humerus (plain radiograph, A) and previous fracture at the middle
third of the left clavicle and multiple ipsilateral rib fractures (left chest radiographs, B-D).

physicians is critical to empowering diagnostic radiologists to
contribute to elder abuse detection. The possibility of the pres-
ence of injuries specific to nonaccidental trauma in the elderly is
intriguing to medical practice and particularly medical specialties
such as radiology. In the extensive literature on nonaccidental
injury in children, the role of medical imaging has been estab-
lished for 5 decades, starting with a description of long-bone frac-
tures and subdural hematomas in 1946 and the classic
metaphyseal lesion in 1957 by Caffey. In contrast, no injuries
specific to elder abuse, a possible equivalent of Caffey-Kempe
(battered baby) syndrome have been determined. However, a
pattern of the distribution of injury in physical elder abuse is
emerging that would present radiologists with a starting point in
determining imaging correlates. According literature, the largest
numbers of physical injuries were located in the upper extremity
(43.98%) (Fig. 3). Pointers to physical abuse in this location
include contusions and abrasions to the axilla and inner aspects
of the arms that do not commonly arise from accidental
trauma.'” Mechanisms of injury could include grasping by the
abuser, use of restraints, or as a result of attempted self-defence
by the victim.'® Bruising on the lateral aspect of the arm has also
been reported as occurring more commonly in physically abused
elders." Injuries to the posterior torso and the lower extremity,
inner thigh, or dorsal or plantar aspect of the foot have also been
suggested as indicators of physical elder abuse because these areas
are less likely to be the point of impact in accidental injury.”’ Cer-
tain patterns of physical injury in elder abuse may lend them-
selves particularly well to identification by specific disciplines.
Studies that reported most injuries that occurred in the upper
extremity also noted that most of these injuries were of a mild
nature.”' Patterns of injury that occurred with this localization
and severity would probably be more noticeable to clinicians in
primary care, and appropriate intervention by a family physician
at this point could prevent significant morbidity or mortality.
However, in the autopsy series and case-control study of severe
trauma,”” most of the injuries were to the brain, head, and neck;
patterns that would be most useful in emergency department
and forensic practice. Reports of injury distribution in intimate
partner (domestic) violence rarely occur in the extremities as is
the case in physical elder abuse, instead mostly localized to the

head, neck, and face.”” Although the distribution of injuries that
commonly occur in physical elder abuse have been outlined,
there is no convincing evidence as yet that distinguishes them
from those that occurred accidentally, and, therefore, risk factors
that relate to the victim, potential perpetrator, and circumstances
remain crucial to accurate detection of this entity. Risk factors
that relate to the victim, perpetrator, and circumstances have
been well documented in the literature and provide important
context in the clinical setting. Dementia and depression are docu-
mented risk factors for elder abuse, and physical abuse in particu-
lar appears to occur more frequently in the elderly with
dementia, possibly due to disruptive and aggressive patient
behavior that provokes retaliation.”* The concept of transgenera-
tional violence, in which abused children later abuse their
parents, which perpetuates a cycle of violence, is considered a
major factor in physical elder abuse.”” Physical elder abuse
appears to occur more commonly in the evenings and on week-
ends due to increased social interaction and increased alcohol
intake by the perpetrators during this time.” Social isolation of
the victim, except for contact with the caregiver, increases the
risk of elder abuse in general. Although elderly women were
thought to be the most common victims of abuse, some large
surveys have reported no sex differences.”” Characteristics of per-
petrators include ongoing mental illness, alcohol and/or drug
abuse, financial and/or emotional dependence on the victim, and
depression.”® Screening tools, such as the elder abuse index
and elder abuse suspicion index that incorporate physical
findings and social factors, have been developed and vali-
dated for use in the community and in busy clinics or emer-
gency departments to assist in detection of elder abuse.””
However, because it relates to radiologic and pathologic
findings, more work is warranted to determine whether
there are definite distinguishing factors between accidental
and abuse-related injury to the head, neck, torso, or upper
and lower extremities in the elderly. Radiographic findings
potentially suggestive of elder abuse are: injuries inconsis-
tent with reported mechanism; injuries in multiple stages of
healing, particularly in maxillofacial region and upper
extremities; injury patterns uncommon in accidental injury,
such as ulnar diaphysis fracture.””
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Figure 4 Computed tomography (CT) examination. A 20-year-old girl victim of multiple punches to the face with frac-

ture of the right maxillary sinus with hemosinus (A and B).

Radiologists and detection of
abuse in women

The head, neck, and face (Figs. 4 and 5) are easily accessible
targets for abuse and are the most commonly injured body
parts, with a frequency reported to range from 50 to 80% of
IPV cases. The middle third of the face is most commonly
wounded, specifically the nose. This is likely secondary to
the prominence of the nose as a projection from the face and
the minimal force required to fracture the nasal bones.”" The
left side of the face is more often injured than the right,
thought to be due to the fact that 90% of the population is
right-handed. Additionally, often because of hemispheric
dominance, the victim will reflexively turn to the right to
avoid a hit, exposing the left side of the face to insult. There-
fore, it is not surprising that the left zygoma is the second
most commonly injured bone of the face. Mandibular frac-
tures can be seen in cases of [PV, with the angle of the mandi-
ble and the mandibular condyles being the most common
sites of injury. Although mandibular fractures are not usually
life threatening, there have been reports of asphyxia from
oral bleeding, especially in unconscious patients.” Ligature
strangulation also occurs, most often with a rope or a seat-
belt. Many victims are strangled by a combination of mecha-
nisms. Neck edema may present immediately; however,
there have been reports of delayed edema even up to
36 hours after the initial injury, which can lead to airway
compromise, neck abscesses, and arterial occlusion. Carotid
dissections, possibly with a delayed presentation, and verte-
bral artery injuries have been described in the literature in
strangulation and chokehold positions. In such cases, close

attention should be focused on the neck bones and cartilages
as one study showed that 80% of strangulation victims had
fractures of these site. Studies have suggested that strangula-
tion is a method of abuse that occurs later in the cycle of vio-
lence, placing the victim at heightened risk of morbidity and
mortality. Additionally, in the vast majority of cases the vic-
tim resides in the same household as the abuser. Musculo-
skeletal injuries are the second most common type of injury
associated with IPV following head and neck injuries. The
spectrum of injury ranges from sprains to fractures to dislo-
cations. Upper extremity injuries are common, likely second-
ary to defense mechanisms. Unfortunately, it may be difficult
to distinguish accidental from intentional musculoskeletal
injuries; however, it has been suggested that accidental inju-
ries tend to be more distal, whereas intentional injuries tend
to be more proximal or central. Injuries to bony prominences
such as the chin, elbows, hips, and knees are particularly dif-
ficult to differentiate, as they can be caused by either acciden-
tal falls or intentional injuries.”” Although a paucity of
literature exists describing the incidence of shoulder girdle
injury in cases of IPV, scapula fractures, and clavicular frac-
tures (specifically at the lateral end) have been reported to
have a high specificity for nonaccidental injury in children. A
large amount of force is required to cause a shoulder girdle
injury. There is also a scarcity of literature describing the
incidence of traumatic pneumothorax caused by IPV. A ret-
rospective review of 191 cases of emergency tube thoracos-
tomy for acute trauma from March 1993 through March
1998 by Bergaminelli et al. showed a 6% incidence of trau-
matic pneumothorax caused by domestic accidents.’” Karan-
gelis et al. reported the case of a 42-year-old female who

Figure 5 Computed tomography (CT) examination. A 30-year-old woman repeatedly hit to the face with mutiple frac-
tures of the left maxillary sinus associated with hemosinus and ipsilateral zygomatic arch fracture (A-O).
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Figure 6 Computed tomography (CT) examination. A 36-year-old woman victim of repeated kicks in the left flank with
dislocated ipsilateral rib fracture, splenic parenchyma rupture with hemoperitoneum (A-D).

presented with pain on the left side of her chest, supposedly
from falling down a flight of stairs.”* PV during pregnancy
can adversely affect the well-being of the fetus as well as the
mental, physical, and reproductive health of the mother.
Specific risks include miscarriage, antepartum hemorrhage,
and perinatal death.”” The literature shows that pregnant
women subjected to IPV are more likely to have multiple
sites of injury than their nonpregnant counterparts, with the
most common target being the abdomen.”® Other injuries
include broken bones, cuts, burns, hemorrhages, and broken
teeth.”” No association was found between the nationality of
the women and IPV. Accessing the emergency department
after 24 hours or more, previous emergency department
accesses because of injuries, and mismatch of historical data
were associated with IPV, both at the univariate and multi-
variate analyses. At radiological examination, it is important
to consider the time of occurrence of the fractures, their
type, and the type of lesions other than fractures. Regarding
other lesions, soft tissue thickening was associated with IPV
at the univariate analysis only, but visceral contusion or lac-
eration (Fig. 6), fluid in the abdomen, and spinal dislocation
are not frequently associated with [PV, 777

Conclusion

Violence against the women and the elderly is common
worldwide, leading to devastating impact and a significant
health burden. As anatomical sites, head and neck injuries
are the most common. However, any part of the body is at
risk for injury in cases of domestic violence. Health care pro-
viders have a crucial role in the detection and preventing
injuries from IPV and elder abuse. The radiologist is in a
unique, unbiased position and may be the first to suggest the
diagnosis of abuse based on imaging alone. Therefore, recog-
nition of common injuries can help expedite care and
remove the victim from an unsafe environment before fur-
ther events. Radiologists are uniquely positioned to identify
elder abuse. Though training in detection is currently lack-
ing, providers expressed a desire for increased knowledge
about elder abuse. In addition, radiologists were able to

identify radiographic findings that may be suggestive of elder
abuse and focused on improved collaboration with treating
providers as critical for improved identification. Future
research is important to define pathognomonic injury pat-
terns and to explore how to reinforce diagnostic radiologists
to incorporate detection into their daily practice.”' *

References

1. Bagwell-Gray ME, Messing JT, Baldwin-White A: Intimate partner sex-
ual violence: A review of terms, definitions, and prevalence. Trauma
Violence Abuse 16:316-335, 2015

2. Regueira-Diéguez A, Pérez-Rivas N, Munoz-Barts J1, et al: Intimate part-
ner violence against women in Spain: A medico-legal and criminological
study. ] Forensic Leg Med 34:119-126, 2015

3. Matteoli M, Piacentino D, Kotzalidis GD, et al: The Clinical and radiological
examination of acute intimate partner violence injuries: A retrospective analy-
sis of an Italian cohort of women. Violence Vict 31:85-102, 2016

4. Di Franco R, Sammarco E, Calvanese MG, et al: Preventing the acute skin
side effects in patients treated with radiotherapy for breast cancer: The use of
corneometry in order to evaluate the protective effect of moisturizing creams.
Radiat Oncol 8:57, 2013 https:/doi.org/10.1186/1748-717X-8-57

5. Savall F, Lechevalier A, Hérin F, et al: A ten-year experience of physical
intimate partner violence (IPV) in a French forensic unit. J Forensic Leg
Med 46:12-15, 2017

6. Edwards KM: Intimate partner violence and the rural-urban-suburban
divide: Myth or reality? A critical review of the literature. Trauma Vio-
lence Abuse 16:359-373, 2015

7. Bhole S, Bhole A, Harmath C: The black and white truth about domestic
violence. Emerg Radiol 21:407-412, 2014

8. Rosen T, Bloemen EM, LoFaso VM, et al: Emergency department pre-
sentations for injuries in older adults independently known to be vic-
tims of elder abuse. ] Emerg Med 50:518-526, 2016

9. Santos FDS, de Lima Saintrain MV, de Souza Vieira LJE, et al: Character-
ization and prevalence of elder abuse in Brazil. ] Interpers Violence 2018
Jun 1:886260518781806

10. Huecker MR, Smock W: Domestic Violence. StatPearls Publishing, 2018

11. Rosen T, Bloemen EM, Harpe J, et al: Radiologists' training, experience,
and attitudes about elder abuse detection. AJR Am ] Roentgenol
207:1210-1214, 2016. Epub 2016 Oct 12

12. Gil AP, Kislaya 1, Santos AJ, et al: Elder abuse in Portugal: Findings from the
first national prevalence study. J Elder Abuse Negl 27:174-195, 2015

13. Switzer JA, Michienzi AE: Elder abuse: An update on prevalence, identi-
fication, and reporting for the orthopaedic surgeon. ] Am Acad Orthop
Surg 20:788-794, 2012


http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0001
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0001
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0001
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0002
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0002
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0002
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0002
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0002
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0002
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0002
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0003
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0003
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0003
https://doi.org/10.1186/1748-717X-8-57
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0005
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0005
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0005
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0005
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0006
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0006
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0006
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0007
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0007
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0008
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0008
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0008
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0009
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0009
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0009
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0010
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0011
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0011
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0011
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0012
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0012
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0013
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0013
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0013

24

A. Busso et al.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Lachs MS, Williams CS, O'Brien S, et al: ED use by older victims of fam-
ily violence. Ann Emerg Med 30:448-454, 1997

Lee M, Rosen T, Murphy K, et al: A role for imaging in the detection of physi-
cal elder abuse. ] Am Coll Radiol 2018. Jul 14. pii: S1546-1440(18)30746-4
Young G: A patient presents with a history suggestive of potential elder
abuse. Rev Infirm 67:41-42, 2018

Yon Y, Mikton C, Gassoumis ZD, et al: The prevalence of self-
reported elder abuse among older women in community settings: A
systematic review and meta-analysis. Trauma Violence Abuse 2017
Jan 1:1524838017697308

Dong X, Wang B: Incidence of elder abuse in a U.S. Chinese population:
Findings from the longitudinal cohort PINE study. J Gerontol A Biol Sci
Med Sci 72(suppl_1):595-5101, 2017

Breckman R, Burnes D, Ross S, et al: When helping hurts: Nonabusing
family, friends, and neighbors in the lives of elder mistreatment victims.
Gerontologist 58:719-723, 2018

Wong NZ, Rosen T, Sanchez AM, et al: Imaging findings in elder abuse:
A role for radiologists in detection. Can Assoc Radiol J 68:16-20, 2017
Gibbs LM: Understanding the medical markers of elder abuse and neglect:
Physical examination findings. Clin Geriatr Med 30:687-712, 2014
Powers JS: Common presentations of elder abuse in health care settings.
Clin Geriatr Med 30:729-741, 2014

Thobaben M: Mistreatment of elders by family members. Home Care
Provid 6(4):112-113, 2001

Vandeweerd C, Paveza GJ, Fulmer T: Abuse and neglect in older adults
with Alzheimer’s disease. Nurs Clin North Am 41(1):43-55, 2006. v-vi
Capezuti E, Brush BL, Lawson WT: Reporting elder mistreatment. ] Ger-
ontol Nurs. 23:24-32, 1997

Tumolo J: Caregivers who hurt. The tragedy of elder abuse. Adv Nurse
Pract 8:63-65, 2000

Physical abuse of the elderly: The medical director's response. ] Am Med
Dir Assoc 7:242-245, 2006

LoFaso VM, Rosen T: Medical and laboratory indicators of elder abuse
and neglect. Clin Geriatr Med 30:713-728, 2014

Evans CS, Hunold KM, Rosen T, et al: Diagnosis of elder abuse in U.S.
emergency departments. ] Am Geriatr Soc 65:91-97, 2017

Wong Natalie Z, Rosen Tony, Sanchez Allen M, et al: Imaging findings in elder
abuse: A role for radiologists in detection. Can Assoc Radiol ] 68:16-20, 2017
Valera EM, Cao A, Pasternak O, et al: White matter correlates of mild
traumatic brain injuries in women subjected to intimate-partner vio-
lence: A preliminary study. ] Neurotrauma 2018. Oct 4

Wu V, Huff H, Bhandari M: Pattern of physical injury associated with
intimate partner violence in women presenting to the emergency depart-
ment: a systematic review and meta-analysis. Trauma Violence Abuse
11:71-82, 2010

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

Bergaminelli C, De Angelis P, Gauthier P, et al: Thoracic drainage in
trauma emergencies. Minerva Chir 54:697-702, 1999

Karangelis D, Karkos CD, Tagarakis GI, et al: Thoracic injuries
resulting from intimate partner violence. ] Forensic Leg Med
18:119-120, 2011

Kita S, Haruna M, Matsuzaki M, et al: Associations between intimate
partner violence (IPV) during pregnancy, mother-to-infant bonding fail-
ure, and postnatal depressive symptoms. Arch Womens Ment Health
19:623-634, 2016.. Aug

Alhusen JL, Ray E, Sharps P, et al: Intimate partner violence during
pregnancy: Maternal and neonatal outcomes. ] Womens Health
(Larchmt) 24:100-106, 2015

Martin-de-las-Heras S, Velasco C, Luna Jde D, et al: Unintended preg-
nancy and intimate partner violence around pregnancy in a population-
based study. Women Birth 28:101-105, 2015

Giirkan OC, Eksi Z, Deniz D, et al: The influence of intimate partner
violence on pregnancy symptoms. ] Interpers Violence 2018 Jul
26:886260518789902

Reginelli A, Zappia M, Barile A, et al: Strategies of imaging after
orthopedic surgery. Musculoskelet Surg 101(Suppl 1):1, 2017.
https://doi.org/10.1007/s12306-017-0458-z. Epub 2017 Feb 24.
No abstract available

Russo A, Reginelli A, Zappia M, et al: Ankle fracture: Radiographic
approach according to the Lauge-Hansen classification. Musculoskelet
Surg 97(Suppl 2):5155-5160, 2013.. hitps://doi.org/10.1007/512306-
013-0284-x. Epub 2013 Aug 15. Review. Erratum in: Musculoskelet
Surg. 2013 Dec;97(3):279. Fabozzi, O [corrected to Fabozzi, G]

Russo A, Zappia M, Reginelli A, et al: Ankle impingement: A review of
multimodality imaging approach. Musculoskelet Surg 97(Suppl 2):
S161-S168, 2013.. https:/doi.org/10.1007/512306-013-0286-8. Epub
2013 Aug 15. Review

Mandato Y, Reginelli A, Galasso R, et al: Errors in the radiological evalu-
ation of the alimentary tract: Part I. Semin Ultrasound CT MR 33:300-
307, 2012 https://doi.org/10.1053/j.5ult.2012.01.011

Reginelli A, D'Amora M, Del Vecchio L, et al: Videofluoroscopy and oro-
pharyngeal manometry for evaluation of swallowing in elderly patients.
Int J Surg 33(Suppl 1):S154-S158, 2016.. https://doi.org/10.1016/.
ijsu.2016.06.017. Epub 2016 Jul 5

Reginelli A, Russo A, Pinto A, et al: The role of computed tomography in
the preoperative assessment of gastrointestinal causes of acute abdomen
in elderly patients. Int J Surg 12(Suppl 2):S181-S186, 2014.. https:/
doi.org/10.1016/).ijsu.2014.08.345. Epub 2014 Aug 23

Pinto A, Reginelli A, Pinto F, et al: Errors in imaging patients in the
emergency setting. Br J Radiol 89:20150914. https://doi.org/10.1259/
bjr.20150914, 2016. Epub 2016 Feb 3. Review


http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0014
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0014
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0015
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0015
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0016
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0016
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0017
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0017
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0017
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0017
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0018
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0018
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0018
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0019
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0019
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0019
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0020
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0020
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0021
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0021
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0022
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0022
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0023
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0023
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0024
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0024
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0025
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0025
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0026
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0026
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0027
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0027
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0028
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0028
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0029
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0029
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0030
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0030
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0031
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0031
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0031
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0032
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0032
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0032
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0032
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0033
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0033
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0034
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0034
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0034
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0035
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0035
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0035
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0035
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0036
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0036
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0036
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0037
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0037
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0037
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0038
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0038
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0038
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0038
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0038
http://refhub.elsevier.com/S0887-2171(18)30087-8/sbref0038
https://doi.org/10.1007/s12306-017-0458-z
https://doi.org/10.1007/s12306-017-0458-z
https://doi.org/10.1007/s12306-013-0284-x
https://doi.org/10.1007/s12306-013-0284-x
https://doi.org/10.1007/s12306-013-0284-x
https://doi.org/10.1007/s12306-013-0286-8
https://doi.org/10.1007/s12306-013-0286-8
https://doi.org/10.1053/j.sult.2012.01.011
https://doi.org/10.1016/j.ijsu.2016.06.017
https://doi.org/10.1016/j.ijsu.2016.06.017
https://doi.org/10.1016/j.ijsu.2014.08.345
https://doi.org/10.1259/bjr.20150914
https://doi.org/10.1259/bjr.20150914

	Imaging of Violence Against the Elderly and the Women
	Introduction
	Radiologists and detection of abuse in elderly
	Radiologists and detection of abuse in women
	Conclusion
	References


