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FOREWORD

At least 2000 children die each year from some form of child maltreatment. With this
book, Drs. Case and Kermgard provide a rich and well-organized approach to better
understanding what has happened to these children and how to know. While some
cases are obvious, there are too many in which the abuse happened in secret, and the
pathologist is in a vital position to unravel the truth.

Key clusters of injuries help to define abuse in the absence of admission by the
perpetrator. In the legal arena, lawyers, judges, and juries want to know what the
evidence is and how they can be sure. By systematically showing injuries at all levels
and types, it becomes clear how abusive trauma occurs and what happens to the child
when it does.

Like accidental trauma, fatalities most commonly occur to the head. Chapter 4 goes
in depth to help readers better understand the ways in which caregivers hurt children
and how this manifests grossly and microscopically. Because abusive head trauma
is probably the most contested abuse diagnosis in court, this chapter provides an
unparalleled view of what is currently known.

As usual with STM Learning books, this text provides detailed pictures that are rarely
seen elsewhere. For students and teachers, having such high-quality photographs
brings to light what words alone cannot appreciate.

One of the major advantages of this text is the case studies, which vividly illustrate key
points in the pathological evaluation of suspected child abuse. They help to cement
concepts about trauma around the narrative of what has happened to the child.
When children cannot testify for themselves, it is through the dedication of these
professionals that honor can be brought for each child by determining the truth.

Forensic Pathology of Child Death will be a key resource for those secking to understand
the details of abusive trauma and how to make such important diagnoses.

Randell Alexander, MD, PhD

Professor and Chief

Division of Child Protection and Forensic Pediatrics
University of Florida

Jacksonville, Florida
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PREFACE

My vision for this atlas was to illustrate many of the cases of child deaths that I have
autopsied or otherwise encountered over a very long career as a forensic pathologist,
neuropathologist, and medical examiner. I began doing medical examiner cases in
February 1975 in St. Louis County, Missouri, a suburban metropolitan area with a
population of approximately 1000000. I did not see a child abuse fatality in St. Louis
County until 1981, but then the number of abusive fatalities gradually increased over
the following years. In 1977, I began working as a medical examiner in the St. Louis
City Medical Examiner’s Office, which had just transitioned from a coroners office to
a medical examiner’s system. St. Louis City is an urban inner city that had a population
0f 486 000 in 1977. The population has since declined to 310000 in 2019. As soon
as | began doing medical examiner cases in the City of St. Louis, I was struck by the
large number of fatal child abuse cases we encountered in our work.

I am both a forensic pathologist and a neuropathologist. My experience with child
abuse fatalities has been greatly influenced by my neuropathology background. Most
of the child abuse fatalities we see in the medical examiner’s office are head injuries.
When I started in the City of St. Louis Medical Examiner’s Office, I was truly over-
whelmed by the number of cases I was seeing of dead children who primarily had
head injuries but also had other abusive injuries. As a neuropathologist, my interest
was piqued by these interesting head injuries. I pondered over what I saw in these
cases that have such similarity in their pathology. One similarity I found was that
of the abusive head injury fatalities, no one presented conscious. All these children
with head injuries were dead at the scene or unconscious. That led me to study the
literature on traumatic unconsciousness, which I believe has assisted in understanding
much of what is demonstrated in child abuse head injury.

In 2014, Elizabeth Kermgard was a medical student at St. Louis University where 1
was a professor of pathology. Elizabeth wanted to work on a project in the medical
examiner’s office with me and had most of the summer to dedicate to that project.
She is now a pediatric resident and is the coauthor of this atlas. Elizabeth abstracted
much of the data on the cases included in this atlas, a task I was not in a position to
do for lack of time. The cases in this atlas include child deaths from 1999 to 2017
in the St. Louis metropolitan area (St. Louis County and the adjacent counties of
St. Charles, Jefferson, and Franklin with a total population of 1.75 million) and the
City of St. Louis from 1986 to 1994. Access to the case data from St. Louis City was
generously provided by Dr. Michael Graham, Chief Medical Examiner of St. Louis
City, but time constraints prevented procuring a great depth of investigational data or
photographs for those cases. I did believe it was worthwhile to include these cases for
the sake of illustrating the wide variety of the types of deaths and their injuries. The
reader should understand that each death has a great amount of information from
police reports and medical records.

One of my objectives in sharing these cases with the reader was to demonstrate what the
medical examiner finds when an autopsy is done by well-trained forensic pathologists.
The intent was to document every mark on the child’s body. Every case in this atlas was
performed by a forensic pathologist that I had a role in training and to whom I stressed
that a child’s autopsy should include documentation of each and every mark on the
body. As the reader will see, this is important because the homicide cases frequently
have a remarkably large number of marks of injury on their bodies. This is consider-
ably different than what we see in the children dying from accidental mechanisms, and
although only some natural deaths are included in this atlas, large numbers of injuries
are not found incidentally on the bodies of children dying from natural causes.

In this atlas, some cases have no autopsy indicated. If an individual has been hospital-
ized, their injuries have been documented, and if the death is believed to be accidental
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after investigational review by the medical examiner, it is common practice for the
body to be released without an autopsy and signed out as to cause and manner of
death by a medical record review.

The cases illustrated in this atlas have brief histories provided. There was extensive
circumstantial and historical information that could not be relayed in the atlas but
was known to the medical examiner when considering the cause and manner of death.
The majority of the cases in this atlas are homicidal deaths, and reaching that conclu-
sion requires having all available history, including medical history from birth to the
incident, all social history, and all investigative data from the medical examiner and
police. All these pieces of information must be correlated with the autopsy findings.
While the case studies show only a brief history with the autopsy findings and then
conclusions as to the cause and manner of death, that is only for the sake of brevity in
creating this atlas. It does not reflect the actual process used in reaching the conclu-
sions as to cause and manner of death.

Since 1991, the state of Missouri has had a child fatality review system that is county-
based and includes members of the medical examiner’s office, child and social ser-
vices, juvenile court, prosecution, police agencies, public health, and a variety of other
agencies who might have knowledge of a particular case. On a monthly basis, each
child’s death is reviewed so that each member can share information and provide an
opportunity to access further investigational information. That might include further
police interviews pertaining to a particular autopsy finding, such a positive toxicology
finding. It also could include additional medical records or information that a child’s
teacher might possess or reviewing a teenager’s phone messages right up to the time of
their death. All this information is critical to each panel member being able to fulfill
their function when investigating the child’s death. The decision to include the child’s
age, gender, and race from the original police reports was made to benefit readers
seeking to conduct studies of their own and is not intended to be a statement about
the role of those factors in the child’s treatment or death.

This atlas is written for the health professionals who need an understanding of what
happens to children who have suffered from abusive trauma. It will also be informa-
tive to social services, law enforcement, and the legal profession. This atlas has many
photographs that are often very graphic. It is not intended to shock but to inform.
This is what happens to children at the hands of others.

The children in this book are gone, but they are not forgotten. Their stories and au-
topsies will hopefully help us better understand what happened to them.

Mary Case, MD
Elizabeth Kermgard, MD



REVIEWS

For the forensic pathologist, the investigations
of sudden, unexpected death in children are
some of the most demanding. These deaths
are even more challenging when they involve
neuropathological injury. This book, whose
lead author is both a forensic pathologist and
neuropathologist, is organized by body region
(eg, neck, chest, abdomen), which offers a
practical approach for the forensic patholo-
gist. Chapter 4 examines in detail the neuro-
pathology of pediatric head trauma. Detailed
discussions of injuries and mechanisms of
injury are intermixed with referenced studies
that put our understanding of these injuries
in proper context and elevate this work be-
yond the typical descriptive forensic pathology
text. It is an academic, well-referenced work
that also includes over 700 color images and
numerous case studies. Not only will forensic
pathologists and fellows find this valuable
but given the well-written, concise discussions
and descriptions, the nonmedical pediatric
death investigator will also find it under-
standable and useful.

James R. Gill, MD
Chief Medical Examiner
State of Connecticut

Office of the Chief Medical Examiner

Forensic Pathology of Child Death #s 2
comprehensive guide to the evaluation of
the pediatric death in the context of forensic
pathology. It covers just about every kind
of injury, whether traumatic or accidental,
one is likely to see in a medicolegal setting.
Fatal, inflicted child abuse is fairly rare but
is something every forensic pathologist is
going to encounter in their career. A book
like this will be especially helpful to those
practitioners who don't work in a large
metropolitan area or in association with a
children’s hospital, where many of these cases
originate, and will help in deciding whether
they should refer the case to someone with
more experience. This is especially true in
those cases with subtle injuries. The case
histories are a guide to the proper documen-
tation of findings, which is as important as
the diagnosis. The author’s recognition as an
expert in pediatric trauma ensures this will
be a much-used reference.

Carl J. Schmidt, MD, MPH
Clinical Professor
Department of Pathology
University of Michigan
Medical Examiner

Wayne County

Detroit, Michigan

Forensic Pathology of Child Death s zbe
definitive reference for evaluating child-
hood deaths. It will be useful for forensic
pathologists, pediatricians, law enforcement
officers, and prosecutors. The book has been
written by Dr. Mary Case, an internation-
ally recognized expert on forensic pathol-
ogy and child abuse. This text is liberally
augmented with actual case studies and
photographs. The book exhaustively covers
all aspects of child death with an intensive
emphasis on abusive head trauma. This
book should be available to all professionals
Jaced with making important decisions in

the face of family tragedies.

Carole Jenny, MD, MBA

Professor of Pediatrics

University of Washington School of
Medicine

Forensic Pathology of Child Death
represents the career contributions of Dr.
Mary Case, an internationally recog-
nizged expert in the field of pediatrics and
neuropathology, over her 4 decades of
investigating thousands of child deaths in
St. Louis, Missouri. This text discusses the
role of the forensic pathologist and common
traumatic injuries, including a chapter on
subtle lethal abusive injuries. Chapter 4 is
dedicated to the investigation of pediatric
head trauma. In addition to photographs
highlighting investigations and injuries,
this book contains extensive demographic
information on the authors casework. This
text provides exceptional and detailed case
studies that illustrate the major causes of’
death in children and infants. The case
studies present actual scenarios to illustrate
difficulties encountered in child death
investigations. This text will be an especially
valuable resource for students of forensic
pathology, law enforcement, social workers,
child death investigators, and physicians
treating children.

Jeffrey Jentzen, MD, PhD
Forensic Pathologist
Professor of Pathology
University of Michigan

With excellent photographs and detailed
case examples, this text offers a clear and
streamlined exploration of both the investi-
gative process and the forensic science that
contribute to the analysis of child fatalities.
Dr. Case provides an outstanding discus-
sion of injury mechanisms in the context
of pediatric neuroanatomy that will be
valuable to all professionals who participate
in child fatality review teams. The well-
referenced chapters and balanced evaluation
of the medical literature create an excellent
reference for anyone who participates in the
assessment of child deaths.

Marcella Donaruma, MD, FAAP
Associate Professor of Pediatrics
Baylor College of Medicine
Section of Public Health Pediatrics
Texas Children’s Hospital
Houston, Texas

Given the scope of material and detailed
treatment of the content, it is remarkable
that Dr. Mary Case has produced such a
practical and approachable text. The work
is a testament to her clinical and training
expertise. A comprebensive and user-friendly
guide, filled with pictures, case studies, and
helpful references to practice standards, this
text is suitable for a variety of medical and
nonmedical professionals. Complex forensic
pathology is presented in a well-organized
and useful volume. This will become a go-to
resource for those who work in the field of
child maltreatment.

Antonia Chiesa, MD

Associate Professor of Pediatrics
University of Colorado School of Medicine
Kempe Child Protection Team
Children’s Hospital Colorado

Director of Integrated Healthcare
Operations and Services

Kempe Center for the Prevention and

Treatment of Child Abuse and Neglect
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Chapter

ROLE OF THE MEDICAL
ExAMINER IN FATAL CASES
OF CHILD MALTREATMENT

INTRODUCTION

Forensic pathology is a medical specialty developed to function within the role of the
medical examiner. The medical examiner is part of the medicolegal death investigation
system, which is created by a state statute. The forensic pathologist works within the
office of the medical examiner. Forensic pathologists perform autopsies and carry out
record reviews to determine cause and manner of death of individuals whose death
may have some impact on the well-being of others. The types of deaths that fall into
the jurisdiction of the medical examiner vary by state statute but generally are deaths
that occur suddenly or unexpectedly; by possibly unnatural causes; from accidents,
homicides, or suicides; that may be related to dangers in the workplace or a public
place; that occur outside of hospitals or the care of a physician; or that fall into certain
categories of interest, such as children, individuals in custody of the law or in the care
of others, or at home unattended by a physician or other care provider.

In the United States, all states currently have specific medical examiner or coroner
laws for the investigation of deaths of children. In Missouri, for example, the statute
requires that the death of any child younger than age 18 years be investigated by the
medical examiner or coroner. Child death laws generally require that a death investi-
gation be carried out by the medical or coroner system unless a child in a particular
age group dies from a known natural disease. These laws also specify that certain
categories of children must have autopsies and may further indicate which physicians
will conduct those autopsies. In most medical examiner systems, these children are
autopsied by forensic pathologists.

The forensic approach to an autopsy is significantly different from a hospital autopsy.
Hospital autopsies are performed to determine why the patient has died and to evaluate
the treatment modalities and the accuracy of diagnostic procedures. Forensic autopsies
are performed on a select group of individuals when there is concern for a possible
unnatural death or harm to society. State statutes usually allow medical examiners to
autopsy those who fall into their jurisdiction without family permission or consent.

DEATH INVESTIGATION
The following duties fall to the medicolegal system':

— To determine the cause and manner of death
— To identify the deceased, if unknown
— To determine the time of death

— To collect evidence including toxicology specimens as well as materials for

DNA analysis, hair, fibers, or other types of material

— To document injuries or lack of injuries




Forensic Pathology of Child Death

— To determine how the injuries occurred

— To document any natural disease present

— To determine or exclude other contributory or causative factors to the death
— To provide expert testimony if the case goes to trial

The cause of death is the disease or injury that creates the physiologic disturbance that
leads to death. For example, a gunshot wound to the chest is a cause of death. The man-
ner of death describes how the cause of death occurred. Manners of death include natural,
accident, suicide, homicide, and undetermined. A gunshot wound could be an accident, a
suicide, or a homicide depending on the circumstances surrounding the injury. An inves-
tigation of the death would reveal the circumstances and might include accessory infor-
mation from the death scene investigation, reports from police or other law enforcement
agencies, and medical records. Sometimes, even after all information from the autopsy,
toxicology report, histologic examination, and accessory investigation is gathered, the pa-
thologist is still unable to ascertain a manner of death. The manner is then considered
to be undetermined. When reviewing the manner of death of bodies autopsied by the
St. Louis County Office of the Medical Examiner in 2018, 37% were natural, 7% were
homicide, 9% were suicide, 35% were accidental, and 12% were undetermined.?

Many people, including nonforensic physicians, confuse cause of death with mechanism
of death. It is not unusual to see death certificates signed by such physicians listing the
cause of death as “cardiac arrest” or “cardiopulmonary arrest.” However, interruptions of
vital functioning of the cardiac or cardiopulmonary systems are not causes of death. Mech-
anisms of death refer to the actual pathophysiologic derangements that result in death.
Mechanisms include exsanguination, renal failure, respiratory failure, and cardiac arrest. A
gunshot wound of the chest might cause death through the mechanism of exsanguination.

Determining the mechanism or mechanisms of death can be very helpful in child
maltreatment cases. A case of a liver laceration in a young child is a good example.
Liver lacerations cause a loss of blood. Large liver lacerations can rapidly cause exsan-
guination. Comparable injuries are seen in vehicular accidents, where even adults may
die within 15 to 30 minutes from a large liver laceration. This information is helpful
in knowing how the clinical presentation of an injured child would look. Methods
for studying these mechanisms come from collections of case histories with known
similar injuries and observing the appearance and progression of these cases.

REVIEW OF INFORMATION

The death investigation begins when a death is reported to the medicolegal death
investigator. Every medical examiner system has protocols for hospitals, police depart-
ments, funeral homes, hospice agencies, nursing homes, and other professionals who
might interact with a dead body. The medicolegal death investigators’ duties include
taking telephone reports of deaths, responding to certain death scenes and carrying
out death scene investigations, ordering medical records and police reports, and ar-
ranging the transportation of bodies coming into the medical examiner office. The
depth of the investigation depends on the complexity of the case and may include a
detailed scene investigation. This might entail recreation of how the body was found
and how it was initially positioned and could include visiting more than 1 scene if a
body has been moved. The death investigators work closely with the forensic patholo-
gists. This medicolegal investigation is separate from the police investigation, which
also generates information needed by the forensic pathologist to fully evaluate a case.
Police evidence technicians are present at many forensic autopsies to obtain evidence
and document injuries and findings.

To properly evaluate the death of a child, a number of records need to be reviewed.
These include the child’s medical records, beginning from birth and extending to
time of death. All medical records, including birth records, pediatrician visits, emer-
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gency medical service records, emergency department records, and hospital records,
should be available before the case is finalized, although they will not be available be-
fore the autopsy. Growth charts, which may have been generated by the pediatrician
or obtained from hospital records, are helpful in cases when there is suspected nutri-
tional neglect. Information about the family and child from family service agencies,
child protective services, and the juvenile court system needs to be available to the
pathologist. Police department records also need to be reviewed. Sometimes unique
records such as insurance examinations may be helpful in finding out missing details
of a child’s life. In some cases, school records may have information related to a child’s
death. The child fatality review process is one of the most efficient methods of access-
ing all the information needed by the forensic pathologist before decisions are made
about the cause and manner of a child’s death. This review activity allows each agency
with information about a child to share their knowledge with all others involved in
the death investigation. The child death review process varies from state to state but
generally involves a panel of individuals including the medical examiner, prosecuting
attorney, family services, police, juvenile court, pediatricians, and any others who
might have information about a particular death.

A detailed history, including the child’s developmental, medical, and social history,
should be gathered by the medicolegal death investigator. Significant family medical and
social history should also be collected, including family size, structure, ages, and any re-
cent changes or sources of stress such as criminal background, drug use, divorce, or death.

The investigative information also includes statements made by the parents or caretakers,
siblings, or others who have knowledge of the circumstances surrounding the death of a
child. It is also pertinent to acknowledge the reactions of the individuals who were caring
for the child when the lethal event occurred (eg, do the individuals appear appropriate
in their emotional state, is there any evidence of intoxication or mental disturbance).

SCENE INVESTIGATION

The scene refers to the location where the incident surrounding the death or injury
occurred. The purpose of the scene investigation is to assess the scene, the circum-
stances, and the body if it is still in place, or, if the body has been transported for care,

the site where the child was found. Information of interest at the scene investigation
is detailed in Table 1-1.

Details of the scene listed in Table 1-1 should be documented by photography and
written descriptions so the information can be reviewed by the pathologist before the
autopsy. In specific types of deaths, recreation dolls and scenarios may be used. This is
particularly true in the case of an infant found dead or unresponsive in bed, because
this may ultimately be found to be sudden infant death syndrome (SIDS), sudden
unexpected infant death (SUID), or a sleep-related death.

Scene recreation involves having the individual who found the child demonstrate
the position in which the child was found or how the child was injured using a scene
recreation doll. Most people are not sufficiently verbal or detail oriented to accurately
describe these circumstances. Using the scene recreation doll allows the investigator
to photographically document a complex scene (Figure 1-1). Many asphyxial deaths
are best understood by studying scene recreations. Children can fall into positions
that interfere with breathing or chest excursion (Figure 1-2). Sometimes children
fall into areas that entrap them, such as the case of an 18-month-old toddler who fell
headfirst off the bed and into a deep box filled with clothing. The scene might have
findings that are directly related to injuries on a child, such as an indented wall where
a child’s head was impacted (Figure 1-3). In cases where there is a history of injury
resulting from a fall, scene investigation helps establish the height the child fell from
and the contact surface details. Investigations of cases with scalding injuries require
very detailed scene recreations to determine whether the injuries found could in fact
be sustained by the described scenario.
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Table 1-1. Information of Interest at the Scene of the Crime

SITE OR OBJECTS
OF INVESTIGATION

INFORMATION OF INTEREST

Home or
incident site

— Geographic location
— Urban
— Suburban
— Rural

— How the home compares with other homes
in the same area

— Dwelling appearance
— State of repair
— Cleanliness
— Furnishings
— Dangerous conditions
— Infestations
— Temperature
— Weather
— Clothing
— Available food
— Siblings
— Behavior of everyone
— Drug paraphernalia

— Electric and plumbing

Bedding/

sleeping surface

— Toys, objects near body
— Presence of purges, exudates
— Type of bedding, sheets, blankets, pillows

— Others present in bed/sleeping surface

Physical evidence

— Stains

— Blood

— Medications
— Formula

— Bottles

Body

— Terminal position

— Initial position if different from terminal position

— Moved or altered position
— Pattern of lividity

— Presence of rigor

— Body temperature

— Odor

— Hygiene
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Figure 1-1. Scene recreation doll used to recreate
unsafe sleeping circumstances.

Figure 1-2. Scene recreation doll illustrating a
10-month-old boy who fell out of bed and became
caught between the dresser and crib, causing
asphyxia.

Figure 1-3. Hole indented in the wall where
a 5-year-old girl’s head was slammed.

Figure 1-3
REFERENCES
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Chapter

FORENSIC AUTOPSY

The purpose of the forensic autopsy is to fulfill the needs of the medical examiner
system, as noted in Chapter 1." Although the autopsy will note and document all
findings in the body, there may be less interest in the strictly medical issues of the
deceased, and these issues may not be as fully addressed as they would in a hospital
autopsy. The forensic pathologist or medical examiner uses a number of autopsy
procedures that are necessary for the full investigation of their cases but may be
unfamiliar or may even seem strange to hospital pathologists. Such procedures in-
clude removal of bones for documentation of injury and aging of injury; removal
of digits, fingers, or hands for identification; extensive dissection of soft tissue;
skeletonization of the face or body for examination of wounds; removal of eyes and
inner ears; retention of the body after autopsy for later reexamination; and removal
of the entire rib cage or spine. Special dissections may be used to investigate certain
areas of injury, such as the posterior neck dissection to examine the vertebral arter-
ies, vertebral bones and ligaments, and the surrounding soft tissues; dissection of
the palms of the hands or soles of the feet to examine for deep injury; and dissec-
tion of the genitalia for demonstration of injury. Many of these procedures will be
discussed later in this chapter.

Before the autopsy, radiographs are taken in appropriate cases. In most medical ex-
aminer offices, all children younger than age 3 years and older children in select cases
will have radiographs taken. Images should be taken of all areas of the body using as
many views as necessary to see the child’s entire anatomy. In most cases, the following
views are suggested:

— Anterior/posterior skull and lateral skull

— Anterior/posterior torso to include chest, abdomen, and pelvis with adequate
penetration to view posterior ribs

— Anterior/posterior views of upper and lower extremities
— Anterior/posterior joints
— Lateral view of entire spine

When any bony injury is found or is questionable, the soft tissue surrounding
the injured bone is dissected to look for hemorrhage around the bone and to take
samples of the tissue for microscopic examination. Microscopic slides from the
soft tissue are used to determine the age of the injury by measuring the state of
progression of the inflammatory response to the injury (Figure 2-1-a and b). The
injured bone is also dissected free and removed. Photographs of the external and
cut surfaces of the bone document the fracture. Microscopic sections of the bony
injury may also be used to determine the age of injury. A relatively new technique
used in cases of obvious abusive injury is to expose all the long bones during the
autopsy by dissecting away the soft tissue even if no injury is visible on the radio-
graphs. Further imaging can then be taken of the exposed bone, and subtle bony
injury can sometimes be detected. Hemorrhaging in the periosteum may also be
found by this technique, which may point to underlying bony injury and allow
further inspection of the adjacent bone.
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Figure 2-1-a. Fracture of radius with surrounding
soft tissue hemorrhage.

Figure 2-1-b. Radius removed and incised to

submit for microscope sections for aging of fracture.

Figure 2-2. Many contusions on back incised
for photography and to take sections to submit for
microscopic examination for aging of contusions.
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Figure 2-1+h
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EXTERNAL EXAMINATION

The forensic autopsy begins with a detailed examination of the body in the condition
in which it arrived to the morgue. The clothing on the body is examined and docu-
mented. In certain cases, there may be evidence on the clothing that is important to
the investigation and can be retrieved. The clothing is removed and may be given to
the evidence officer. Measurements of height, weight, and—in young children—the
dimensions of the head, chest, and abdomen are noted. The forensic pathologist then
proceeds systematically through a detailed external examination of the body.

The external examination in a forensic autopsy is of paramount importance, and it
may take several hours to complete the descriptive and photographic documentation.
Each anatomic part of the body—face, scalp, neck, chest, abdomen, back, genitalia,
buttocks, and extremities—is examined and described regarding the presence of iden-
tifying marks, scars, fresh injury, healing injury, and healed injuries. Injuries are indi-
vidually characterized as an abrasion, contusion, laceration, cut, incised wound, burn,
or penetrating injury such as a gunshot wound or stab. Each injury is described by
size, color, and shape. Sections of tissues from the injuries are taken for microscopic
examination to determine the age of the injury (Figure 2-2). If patterned injuries are
noted, these are documented photographically and the type of pattern suggested is de-
scribed (eg, loop mark). In the case of a possible bite mark, before the area is cleaned, a
swab is taken using sterile saline on a cotton swab to lift possible DNA from the skin
surface. Possible bite marks are examined by a forensic odontologist. The degree and
distribution of livor and rigor are described and photographed, and sometimes such
postmortem changes can be helpful in discerning that historical information—such
as the position of the body or time of death—is not consistent with these changes.
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FatAL CHILD MALTREATMENT

The author has worked in a large metropolitan medical examiner’s system in Missouri
for 44 years and has had the unique experience of serving as a forensic pathologist and
personally performing approximately 11 000 autopsies, as well as working as a neu-
ropathologist and providing brain examinations on many thousands of other forensic
autopsies for colleagues. Between 1975 and 1985 in the metropolitan area, which in-
cludes the City of St. Louis, there were 160 child deaths (excluding gunshot wounds,
house fires, vehicular accidents, sleeping-related deaths, and drownings outside of the
home) of particular interest. Of these deaths, 70 (44%) were child abuse homicides,
63 (39%) were accidents, and 27 (17%) were undetermined in manner. Appendix 3-1
lists the injuries found in these children.

Between 1986 and 1999 in St. Louis County, a suburban area with a population
of 1000 000, there were 72 child deaths (excluding gunshot wounds, house fires,
vehicular accidents, sleeping-related deaths, and drownings outside of the home)
of particular interest, including 32 homicides (44%), 21 accidents (29%), and 19
with an undetermined manner of death (26%). Differences in the number of deaths
between these 2 periods are primarily because the latter period does not include
data from the City of St. Louis, which has 2 large children’s hospitals. Many child
victims of abuse die in these hospitals, and their cases are handled by the city medical
examiner regardless of their point of origin. Appendix 3-2 lists the injuries found in
these children.

In both periods, the cases with an undetermined manner of death were similar in
most aspects to the homicide cases, but because they lacked certain details, these were
certified as undetermined. It is likely that most were, in fact, homicides. The cases in
this atlas also include child deaths from 1999 to 2017 in the St. Louis metropolitan
area (St. Louis County and the adjacent counties of St. Charles, Jefferson, and
Franklin, with a total population of 1.75 million) and the City of St. Louis from
1986 to 1994. There is not a separate appendix for these cases, but they are included
in the atlas with case histories and many with photographs.

INjURIES NOT THE CAUSE OF DEATH

For the 70 homicide cases from 1975 to 1985 discussed earlier, Appendix 3-3 lists the
injuries noted in the children who died from inflicted injury. Appendix 3-4 lists each
nonlethal injury noted in the 63 children who died from accidents between 1975 and
1985. The vast difference in the number of marks on the bodies of children who died
from homicide versus children who died from an accident is striking. Similar findings
were also noted in the next period studied.

15
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APPENDIX 3-1. INJURIES FOUND IN 160 CHILD
DEeatHs IN THE CITY OF ST. Louis, 1975-1985

Appendix 3-1. Injuries Found in 160 Child Deaths in the City of St. Louis,
1975-1985

HoMicIDE: 70 (44%). OF THESE CHILDREN, 82% WERE YOUNGER THAN 3 YEARS
AND 45% WERE YOUNGER THAN 1 YEAR.

Head injury: 28 (40%); 90% had subdural hemorrhage
— Subdural hemorrhage with fracture: 11
— Subdural hemorrhage without fracture: 14
— Brain contusions: 7
— Contusion-tears: 2

— Cervical spine contusions: 1

— Likely shaking: 4 (subdural hematoma [SDH]/subarachnoid
hemorrhage [SAH], no impact)

Abdomen: 14 (20%)
— Liver lacerations: 9
— Mesentery lacerations: 2
— Laceration of stomach: 1
— Laceration of duodenum: 2
Chest: 1
— Lacerations of heart: 1
Asphyxia: 12 (17%)
— Suffocation: 7
— Ligature strangulation: 1
— Manual strangulation: 2
— Forced food into airway: 1
— Plastic bag: 1
Blunt soft tissue trauma: 2
Drowning: 1
Scalding: 3
Neglect: 7 (10%)
Of environmental safery: 3
— Carbon monoxide (CO) poisoning from fire, left unattended: 2
— Intoxicated mother overlaid child: 1
Of medical care: 4
— Pneumonia: 1
— Complications of strep throat: 1
— Intoxication with alcohol and aspirin: 1

— Perforated ulcer from malnutrition: 1 (continued)

16
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HEeaD TrRAUMA

INTRODUCTION

In the United States, it is estimated that 2000 children die each year from abuse and
neglect.! Inflicted head trauma in infants and young children is a cause of death often
seen by the medical examiner because abuse is the most common cause of severe
traumatic brain injury, and many of these head injuries are fatal. As many as 80% of
lethal cases of child physical abuse are a result of injury to the head.? There are many
additional fatal abusive causes of death, but when considering the major categories of
head, chest, and abdomen, injuries to the head account for a majority. Abusive injury
accounts for most cases of head injury in children younger than age 1 year and 10%
of all traumatic injuries in children younger than 5 years of age.> The younger an
abused child is, the more likely it is that the most significant injuries are to the head.*
Although the majority of children with abusive head injury are younger than 2 years
of age, identical injuries can be seen in children up to 4 or 5 years of age.>®

Fully appreciating traumatic head injury in young children requires an understanding
that young children and infants have unique differences in the brain, skull, and neck
related to the long period of developmental and anatomical maturation that occurs
in the human species. In most animal species, these developmental periods are brief,
some only a day or two. None are as long as the many years required for maturation
in the human species. These differences are most marked at the youngest ages but do
extend into middle childhood. This makes young children particularly susceptible to
injuries from acceleration-deceleration forces, which may cause shearing injury of the
brain and adnexal vascular structures. The skull of the young child is thin and pliable,
features that assist the fetus in moving through the birth canal, but are of less help in
reducing the force of a blow to the head, allowing force to cause fracture of the skull
or to be transmitted through the skull to the brain.

The brain is a large, heavy organ at birth and grows rapidly after birth to reach
75% of its full weight by age 2 years (although the brain is far from mature at this
age). The weight of an infants or toddler’s head is, proportionally, much heavier
than it will be later in life. An adult's head is about 2% to 3% of the body’s weight,
while an infant’s head may be as much as 20% to 30%. In young childhood, the
head may be as much as 10% to 15% of the body’s weight.’ The brain of the young
child is very soft in consistency because of the high water content, immaturity in
the number of and development of the glial cells, immaturity of the myelination of
axons, and the small size of the axons. A thin or absent layer of myelin facilitates
axonal damage resulting from strain, as most axonal damage occurs at the node of

Ranvier where myelin is discontinuous.'®!!

Raghupathi and Margulies' used a neonatal porcine model to study nonimpact rota-
tional velocities and found that the younger piglet brain had a lower threshold for in-
jury than the adult pig brain. Using the same porcine model at a toddler age, Ibrahim
etal »® found that the neonate piglet was more vulnerable to acceleration-deceleration
movements of the head compared to the toddler pig brain. The subarachnoid space
that serves as a buffer against the distribution of force into the brain from blows to the
head is relatively thin in young children, although it occupies a large surface area.'t
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SUBDURAL HEMORRHAGE

The most common finding at autopsy in a case of abusive head trauma is the pres-
ence of subdural blood. Knowledge about the subdural space has changed over the last
30 years, and the current understanding is that there is not a true subdural space.”**!
The dura is made up of fibroblasts and large amounts of extracellular collagen. The
innermost layer of the dura is the dural border cell layer, which is continuous with the
arachnoid outer barrier cell layer. Although an anatomic patent subdural space does
not exist, such a space may be created if blood enters the dura-arachnoid junction and
dissects open the dural border cell layer. The dural border cell layer is the weakest plane
and will dissect open if traumatically cleaved. The dura is attached to the inner table
of the skull, and the arachnoid is attached to the pia mater on the surface of the brain.

When the skull is lifted away at surgery or autopsy, the dural border cell layer is sepa-
rated from the arachnoid so that there appears to be a naturally occurring space beneath
the dura. The actual space created is intradural within the dural border cell layer. The
bridging veins pass through the meninges, the pia, and the arachnoid as they exit the
cortical surface of the brain and pass to the venous sinuses in the dura. The walls of
the bridging veins are attached to the dural border cell layer and to the arachnoid cells.
The attachment to the arachnoid is stronger than the attachment to the dural border
cell layer, so that when there is differential motion between the brain-skull interface,
the dura moves with the skull and the arachnoid moves with the brain. If the motion is
great enough to strain the bridging veins, blood enters the intradural layer of the dural
border cells and is seen as “subdural” blood. This discussion will continue to use that
terminology, although it is understood that the subdural space is only a potential space.

SDH is present in 90% to 95% of cases of fatal inflicted head injury at autopsy and can
be imaged in 40% to 55% of living children with such head injuries.?**>% There is a
difference in the numbers of cases with SDH at autopsy and in the living on computed
tomography (CT) scan because a thin layer of subdural blood that is visible at autopsy
may not be visible on CT imaging, while small amounts of interhemispheric blood can
be seen on CT but not at autopsy.”**> Magnetic resonance imaging (MRI) is better able
to detect small amounts of SDH than the CT scan, although many young children with
abusive head trauma are too critically ill to undergo MRI.™ In many cases, the subdural
blood is a thin layer over both cerebral convexites (Figure 4-1).

In some cases, the SDH will be unilateral
rather than bilateral, but it will be over
the cerebral convexity rather than focally
in an isolated location (Figure 4-2). The
subdural bleeding is caused by the iner-
tal brain motion, which separates the
cortical surface from the overlying skull
and attached dura, resulting in the tear-
ing of bridging veins.’®” Inertial motion
of the brain begins earliest in the poste-
rior hemispheric fissure so that the earli-
est subdural blood appears there and then
spreads anteriorly and outward.”® Wells et
al” looked at intracranial hemorrhage in
293 children younger than age 3 years.
They found that interhemispheric SDH
was the most common type of subdural
bleeding, as it was seen in 49% of the
293 cases, and 73% of the children with
interhemispheric SDH had abusive head

Figure 4-1. Posterior dissection of brain and spinal
cord. Child is face down. The skull cap is being
retracted to show subdural blood over cerebral
convexities but greater on the left.

Figure 4-2. The opened skull reveals subdural
blood over left cerebral convexity.
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Figure 4-2° ﬂ

trauma. They found that accidental head
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Figure 4-3. Skull opened to demonstrate minimal
subdural blood over cerebral convexities.
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trauma caused just 15% of the interhemispheric subdural bleeding, and all of these
injuries were associated with relatively high force—3 falls from heights greater than
2 meters, 12 motor vehicle collisions, 4 infant walker-stair falls, and 2 blows to the head.
SDH over the convexities was seen in 47% of cases, and abusive head trauma accounted
for 72% of the convexity SDH. Accidental head trauma accounted for 10% of the con-
vexity SDH, and these were from injuries caused by the scenarios noted above.

In cases with an associated skull fracture, the subdural blood is not always immediately
adjacent to the fracture. The amount of subdural blood may be minimal, even less
than 5 to 10 mL of blood. Because the amount of blood is so minimal, it is important
that the pathologist always be the person who opens the calvarium of a child so
that any subdural blood can be observed and documented (Figure 4-3). During the
process of removing the calvarium, the venous sinuses will be disrupted, and that
breech will cause blood to be added to any subdural blood already present. Once the
brain is removed, there is often subdural blood in the cranial fossae. Many cases of
inflicted head trauma will also have subdural blood within the spinal subdural space.
The general opinion of forensic pathologists is that the spinal subdural blood has
descended by gravity from the intracranial compartment. A divergent view is that of
Rorke-Adams,®® who notes that subdural blood that originates in the supratentorial
space cannot gain access to the spinal subdural space. However, in many cases of
abusive head trauma, there is subdural blood in the posterior fossa in addition to
subdural blood over the convexities. Rorke-Adams® also notes that subdural blood in
the posterior fossa has easy access to the spinal subdural space.

SDH may occur in association with numerous causes and conditions, including
inflicted head trauma, accidental head trauma, medical or surgical manipulation,
metabolic diseases, birth trauma, tumors, genetic disorders, autoimmune diseases,
clotting disorders, infectious diseases, long-term shunting for hydrocephalus, and other
miscellaneous conditions. In cases of possible inflicted head trauma, other sources of
subdural bleeding must be considered, and close attention must be given to the history,
physical examination, radiological imaging, and laboratory studies before excluding
other causes of the bleeding. Subdural blood isolated to the ventral surface of the brain
or to a small focal area of the convexity requires very close examination for another
source of bleeding, as these locations are in variance to the mechanism of ruptured
bridging vein bleeding.®** Contact injury to the head can also produce subdural
bleeding. Denton and Mileusnic* reported a 9-month-old boy who fell from 30 inches
and sustained a right parietal fracture with a thin, adherent clotted 2 cm x 2 cm x 0.1
cm SDH underlying the fracture. This child survived without symptoms for 72 hours
and at autopsy had severe brain edema and herniation.

CHRONIC SUBDURAL HEMATOMA

Few cases of SDH evolve into chronic subdural hematomas, as most subdural blood
will be resorbed over several weeks.®“ Experimental models are unable to reproduce
a chronic subdural hematoma from acute subdural blood.*” It has become clear that the
majority of chronic subdural hematomas develop from subdural hygromas.®® A subdural
hygroma is caused by a traumatically induced tear of the arachnoid so that cerebro-
spinal fluid (CSF) can pass into the subdural space as an acute SDH is resolving.%”
A major factor promoting the resorption of acute subdural blood is the high levels of tis-
sue thromboplastin in the brain and CSE™ Any pathologic process that causes cleavage
of the dural border cell zone can induce proliferation of the dural border cells, which will
produce a neomembrane. In some cases, as an acute SDH resolves, the cleaved intradural
zone may remain as a persistent space. A lowered intracranial pressure, which would exist
over areas of cerebral atrophy, when there has been prolonged drainage of CSF or when
there has been prolonged use of osmotic agents could promote persistence of an intradu-
ral space.”>”® CSF or remnants of the liquid portion of an acute SDH can then pass into
the cleaved space and create the hygroma. Whether there is persistence of the lowered
intracranial pressure determines what will happen to a hygroma. If there is return to
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later admitted to shaking the infant. In this study, the author found a much higher
incidence of tDAI than did the Geddes studies. In the author’s study,'* in some cases
of head injury, both VAI and tDAI were present together and could be distinguished.
Many infants and children with inflicted head injury have such global hypoxic dam-
age that it may be difficult to recognize the pattern of tDAI when there is extensive
VAL because the tDAI pattern is much less pervasive compared to the VAI pattern.

BRAIN SWELLING

Brain swelling is a common finding in the autopsies of young children who died
from inflicted head injury if there is survival for some period of time. If the child dies
shortly after the injury, there may be little swelling of the brain. Brain swelling is rec-
ognizable by the flattening of the gyral surfaces and narrowing of the sulci, along with
the appearance of the brain filling the cranial cavity when the brain is removed. Brain
weight is also a good indicator of swelling if the weight is 10% to 15% greater than
the expected value. Brain swelling is hypothesized by some investigators to be caused
by hypoxia that follows the apnea that commonly accompanies these head injuries.
Hypoxia does not fully explain the pathological findings, such as SDH, retinal hem-
orrhages, and the pattern of atrophy that develops in surviving children (Figure 4-8).

Figure 4-8

Figure 4-8. Calvarium opened to show
small atrophic brain following 13 years of
survival after severe abusive head trauma.
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Heap TraumMA Table 4-1. Autopsy Results
CASE STUDIES
INJURIES
Case Study 4-1
Type MEASUREMENT
A 17-month-old Hispanic boy was pro-
nounced dead on arrival (DOA) when pre- Healing contusion on left sternal border 5 mm
sented to the emergency department (ED). The ] ) -
father admitted to shaking the child. The father Abrasion on right upper eyelid T mm
also said he had shaken the child on other oc- ] )
casions to make the child stop crying, and on Abrasion on right cheek 2.5 cm
this occasion, the child became unresponsive. . :
Abrasion on tip of nose 5 mm
Cause of Death: Closed head trauma
Abrasion on left nasal ala 5 mm
Manner of Death: Homicide
INTERNAL INJURIES
Acute subdural hemorrhage over right cerebral convexity 70 mL
Contusion tear of right inferior temporal gyrus and corpus callosum 2 to 3 mm

Unilateral retinal hemorrhages and heavy optic nerve sheath hemorrhage in other eye

Subarachnoid hemorrhage, right and left parasagittal regions

Figure 4-1-a. Undersurface of dura showing acute subdural hemorrhage over right cerebral convexity.
Figure 4-1-b. Subarachnoid hemorrhage over right and left parasagittal cerebral convexities.

Figure 4-1-c. Subarachnoid hemorrhage over cerebral convexity on low power.

Figure 4-1-a

Figure 4-1-b
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Figure 4-1-d

Figure 4-1-d. Contusion
tear of corpus callosum.

Figure 4-1-e. Contusion
tear of corpus callosum
on low power.

Figure 4-1-f. Contu-
sion tear of right inferior
temporal gyrus.

Figure 4-1-f
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INJURIES OF THE SPINE
AND SPINAL CORD

EriDURAL HEMORRHAGE OF THE CERVICAL SPINE

In 1967, Towbin' observed epidural hemorrhages in the cervical spine of 5 children
who died suddenly and unexpectedly. He suggested these findings might be traumatic
and might be related to the cause of death of these children (ie, producing mechanical
injury to the spinal cord). Two years later, Harris and Adelson? described 19 infants
aged younger than 1 year who died suddenly and unexpectedly. Five of these infants
died of natural causes from diseases noted at autopsy. Fourteen of the deaths were
unexplained by findings at autopsy and were considered to be sudden infant death
syndrome (SIDS) deaths. Eighteen of the 19 infants had hemorrhage within the
spinal epidural region, which was greatest in the cervical portion, that varied from
venous congestion to hemorrhage within the adjacent soft tissues. These authors
made 3 conclusions: (1) these epidural hemorrhages were not traumatic; (2) the
presence of blood was not damaging to the spinal cord; and (3) hemodynamic forces
were probably responsible for this congestive phenomenon.

In 1989, Hadley and colleagues® described 13 infants aged 1.5 to 14 months who
were diagnosed as shaken infants. Eight of the infants died, and autopsies were

done on 6. These autopsies were interesting for the following reasons: 5 of 6 had
Figure 5-1. Infant who died from SIDS demon-

. . . . . . strating extensive epidural blood from the cervical
in the cervical spine, 4 of 6 had contusions of the high cervical cord, and 1 of 6 had 5 the thoracic regions of the spine.

none of these findings. The subdural blood in the region of the cervical spine is
not an unexpected finding because in infants with abusive head trauma, the SDH
in the posterior cranial fossa can descend by gravity into the spinal subdural space.
Although Harris and Adelson® had studied spinal epidural hemorrhages in infants
and concluded these were hemodynamic phenomena, their 1969 study preceded the
time when the diagnosis of inflicted head trauma was being generally made. No one

epidural hemorrhages in the cervical spine, 4 of 6 had subdural hemorrhage (SDH)

had specifically looked at infants with abusive head injury to determine whether
those children had hemorrhage in the spinal epidural space.

To elucidate the findings in the spinal area of young children with and without
abusive head injury, the author conducted a study from 1989 to 1992 on children
younger than age 3 years who died and were autopsied in a large metropolitan medical
examiner’s office. This study examined the spines in 50 cases of inflicted head trauma
and control cases without head injury for the presence of epidural blood. From this
study, it was apparent that both groups frequently had spinal epidural hemorrhage
and that no relationship could be established between head injury and the spinal
epidural hemorrhage (Figure 5-1). It is recommended that all autopsies in children
younger than age 3 years include a posterior neck dissection and examination of the
vertebral bones and spinal cord when there is any possibility of head trauma. While |
the epidural blood is indicative of trauma, there could be other findings of trauma " Figu rie = ‘
such as fracture, which can be seen best in a posterior dissection. & »
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Figure 5-2-a. A 3-month-old infant with distraction
injury of the cervicomedullary region. Right leg
shows gripping marks from grasping the leg with

the fingers.

Figure 5-2-b. Brain at autopsy with transverse
section of caudal medulla showing a 4 mm area of
hematomyelia.
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Hadley’s 1989 paper® described autopsies in 6 infants dying from inflicted head injury
and found that 4 of the 6 had contusions of the cervical cord. Hadley did not elaborate
on the pathology of these contusions, so it is difficult to know if they were similar to those
described by Geddes and colleagues™ in some of their cases—who were found to have
focal axonal injury in the cervical region—or if they were truly contusional hemorrhages.

DisTRACTION INJURY OF THE CERVICAL SPINE

A very rare abusive injury of the cervical cord is a distraction injury.” In 1995, Piatt®
described a 15-month-old child who presented to the emergency department (ED)
with quadriplegia after reportedly falling from a couch. This child had linear bruises in
front of the right ear and jaw, along with showers of petechial hemorrhages over the left
side of the neck, over both ears, the right side of the jaw, and the upper chest. The child
had older bruises at the corner of both eyes, on both arms, and on the right thigh. There
was an old fracture of the right clavicle. MRI demonstrated fusiform swelling of the
midcervical cord that represented hematomyelia. Two months later, MRI demonstrated
spinal cord atrophy, and the child’s quadriplegia persisted. Parrish? reported a case of
isolated spinal cord injury in a case of child abuse. This was a 2-month-old infant who
was found at autopsy to have a contusion of the upper cervical spinal cord and lower
medulla. The eyes were studied and found to have anterior chamber bleeding bilaterally,
a dislocated left lens, and vitreous hemorrhage. These injuries were hypothesized to be
the result of direct compressional force and that the perpetrator had picked up the
child by the head—with the perpetrator’s thumbs positioned over the child’s eyes—and
violently shook the child while grasping the head.

In the years following these reports, the author has seen 3 cases with findings that
suggest a distraction mechanism of injury to the cervical cord and lower medulla.’* Two
of the cases were siblings. In the first of these 2 children, the father described that he had
grasped the 3-month-old infant by the head and shook her body. That child survived
with a central cord syndrome. A second sibling was found dead at age 3 months. Her
autopsy demonstrated petechial hemorrhages of the right bulbar conjunctiva and
hematomyelia of the upper cervical cord and medulla. It was suspected that the father
had performed a similar abusive act as with the first child by grasping the head and
shaking the body, causing a distraction injury of the cervical cord and medulla.

The third case was a 25-day-old infant reported to have been found unresponsive in the
morning after crying all night. He was dead on arrival at the ED. Autopsy demonstrated
contusions of the right mandible, below the left lower lip, and on the right shoulder,
left abdomen, posterior left arm, right thigh, and both legs. Several of the contusions
on the extremities looked like gripping marks. There were petechial hemorrhages of
the right preauricular area, left lateral forehead, and bulbar and palpebral conjunctivae.
There was a single small retinal hemorrhage and fracture of the right clavicle with
early callus. The autopsy also revealed a separation of the C3-4 intervertebral disc and
hematomyelia of the upper cervical cord and lower medulla (Figure 5-2-a and b). The

Figure 5-2-a Figure 5-2-b
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mechanism of grasping a child by the head and violently shaking the body is suggested
by these findings. As the child is grasped by the head, the weight of the unsupported

suspended body will distract the upper cervical spinal cord and lower medulla.

There is an artifact that may resemble a cervical cord contusion or distraction injury of
the cord. Patients who become brain dead from brain swelling cutting off the cerebral
circulation and who are kept alive for several days in that state will begin to show
fragmentation of the cerebellar tonsils. As the tonsils disintegrate and drop into the
subarachnoid space, the material may descend downward into the cervical spinal cord
subarachnoid space, where it may compress and crowd the small vessels and result in
ischemia of the cervical cord. Ischemic lesions of the cervical cord appear as hemorrhagic
softening of the central cord, which resembles a contusion. Cerebellar detritus can be
found within the subarachnoid space of the cervical cord in these cases. Identical lesions
have been demonstrated in experimental animal models of brain death."

INJURIES OF THE SPINE

Table 5-1. Autopsy Results
AND SPINAL CORD

CASE STUDIES

EXTERNAL EXAMINATION

— Well-nourished infant

Case Study 5-1 — Child was 21 inches and 7 pounds

A 3-month-old Caucasian boy arrived in
the ED at 7:11 am in full arrest. His body
temperature was 92.3°F. The father said the

the right lateral bulbar conjunctiva

— Eyes show 2 petechiae on left bulbar conjunctiva, multiple petechiae on the right
bulbar and inferior palpebral conjunctivae, and a 5 mm confluent hemorrhage on

child had been restless all night and was cry- INJURIES
ing much of the previous day. At 11:00 pm the
night before the child died, the father called Type MEASUREMENT
the pediatrician and said the child was crying
Contusion, inferior edge of middle third of right mandible 10 mm

from gas. The doctor told the father to go to

the ED if he felt there was a serious problem.
The father was up with the child all night

Abrasion along vermilion border, left upper lip laterally

8 mmx 1T mm

and would sleep only briefly before the child

would start crying again. At 6:00 am the child Contusion, linear, below left lower lip

T0mm x 1T mm

settled down and went to sleep. The father
laid the child down on his left side on a

Somewhat square area of petechiae on right preauricular area

20 mm x 20 mm

full-size bed. The father then lay down across

. Some petechiae on left lateral forehead
from the child and fell asleep. He woke up

at 6:30 am and noticed the child was not

Contusion, anterior right shoulder medial to axillary line

20 mm x 5 mm

breathing. 911 was called.

Punctuate contusions, lateral left abdomen, consisting of:

30 mm x 10 mm area

Department of Family Services had 1 hotline

call at 3:45 pm the day before the child’s — an anterior contusion

3 mm

death from a professional person who stated

the child was at high risk because the mother — a box of contusions

4to2 mm

had a history of drug abuse. She had 1 child
who died of SIDS, and she was not bonding

— posteriorly, 2 somewhat parallel linear contusions

4 mmx 1 mm

with this child. A scene investigation was car-

ried out. The father stated the child had been Contusion, posterior left arm

20 mm x 3 mm

crying, and the mother went to another part

of the house to get away. The father and child Contusion, posterolateral right proximal thigh

20 mm x 4 mm

remained in the basement apartment.

knee with S-shaped configuration

Curved contusion, right calf, continuing onto posteromedial right

40 mm x T mm

Cause of Death: Cervicospinal blunt trauma

Contusion, proximal anterior right thigh
Manner of Death: Homicide P 8 &

30 mm x 12 mm

o . o 3 contusions, proximal anterior right thigh
Note: This is a distraction injury from grasp-

2 mm (2), 3 mm

ing the child’s head and shaking the body.

Contusion, proximal anteromedial left leg

20 mm x 4 mm

Contusion, left calf

20 mm

(continued)
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INJURIES OF THE SPINE Table 5-1. Autopsy Results (continued)
AND SPINAL CORD
CASE STUDIES INJURIES (cONTINUED)
Type MEASUREMENT
Contusion 40 mm x 8 mm
— consisting of 2 parallel linear marks separated by wide, pale 5 mm
area on posterolateral distal left thigh
Approximately 3 to 9 other patchy contusions on left leg and knee 5mmx 1 mm

All contusions were red-purple; incision into the contusions showed superficial hemorrhage

Fractures

— Diastasis of C3-C4 intervertebral disc

— Fracture of right clavicle with surrounding red/brown hemorrhage
(microscopically, this is a healing fracture with superimposed refracture)

Internal Injuries

— Moderate hemorrhage in cervical perivertebral musculature
— Extensive hemorrhage within membrane of C1-C2 posteriorly

— Extensive hemorrhage in anterior prevertebral soft tissues including the distal
pharyngeal soft tissues

— Mild hemorrhage in left paravertebral muscles

— Mild hemorrhage, 20 mm x 25 mm area, midoccipital periosteum

NEUROPATHOLOGY

— After fixation, the brain weighed 540 grams

— Cervical cord contusion with hematomyelia from upper cervical cord to lower
medulla, 4 mm wide at greatest extent in the cord

Figure 5-3-a. Left Eves

leg of infant showing

gripping marks from — Single petechial retinal hemorrhage
grasping the leg with

the fingers.

igure 5-3-a
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Figure 5-3-b.

At autopsy, when the
brain is removed by
sectioning between the
cervical spinal cord and
the medulla, an area

of hematomyelia can
be seen in the caudal
medulla-cervical cord
junction.

X,

Figure 5 :.S‘fd

‘- e N

Figure 5-3-c. After fixation, an area of hematomyelia can be seen in both the
medulla and upper cervical cord at their junction.

Figure 5-3-d. After fixation, the junction between the medulla and cervical
cord is cut into transverse sections showing the area of hematomyelia extending
from medulla into the cord.

Figure 5-3-c
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Chapter

ABDOMINAL TRAUMA

Significant blunt abdominal trauma is a rare but deadly form of child abuse and is
second only to head injury in causing deaths by abuse.! Only 1% of children hospi-
talized for child abuse have abdominal trauma, but 45% to 50% of these abdominal
injuries are lethal.? In the author’s series of fatal child abuse cases, abdominal trauma
accounted for 20% of child abuse deaths in the years 1975 to 1985 and 9% in the
years 1986 to 1999. During those periods, no accidental fatal abdominal injuries
were encountered in these populations (which excluded motor vehicle accidents
[MVAs] and gunshot wounds). In the literature, about 12% of child abuse deaths are
attributed to abdominal injuries.>* Abusive abdominal trauma has a high mortality
rate compared to accidental injuries of the same magnitude.’ In abusive injuries, the
perpetrator knows that the child has been injured but does not wish to arouse suspi-
cion, so they delay secking medical care until the child is morbid or dead. By contrast,
in accidental injuries, medical care is sought immediately.?

Inflicted abdominal injuries tend to terminate with severe peritonitis or hemorrhagic
shock as a result of the untreated injuries. The anatomy of the young child’s abdomen
is distinct in that the abdominal wall has little or no muscle for protection against
impact, and force can easily penetrate. The rib cage is widely flared, and the ribs are
flexible, so fewer organs are covered by this protective layer. Abdominal injuries are
caused by direct blunt force from a punch or blow or from indirect forces of decel-
eration when a child is thrown against a wall or object. In accidental circumstances,
solid organs such as the liver, kidney, and spleen tend to be more commonly damaged
than hollow organs. In inflicted abdominal trauma, the spleen and kidney are sel- Figure 7-T-a. A 6-year-old girl on autopsy table
dom injured, although the liver is frequently injured by both accidental and inflicted  before autopsy showing that no marks are present

trauma.®” Hollow viscus injury is more common in inflicted abdominal trauma than  on the abdomen. This child was kicked in the abdio-
. . . . . men at noon by her aunt and died the following

in accidental trauma, and it most commonly occurs in the proximal small bowel. Pan- evening
creatic and mesenteric injuries also occur. It is important to note that the abdominal

wall may not demonstrate any area of contusion even when there has been significant ~ Figure 7-1-b. Abdomen opened to demonstrate

. . . extensive peritonitis with purulent exudate over the
impact and underlying lethal trauma (Figure 7-1-a and b). In some cases, however, peritoneal surfaces and turbid brown fuid within

prominent marks are present (Figure 7-2-a and b).® the peritoneal cavity.

Figure 7-1-b
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ABDOMINAL TRAUMA
CASE STUDIES

Case Study 7-1

A 3-year-old Caucasian boy allegedly fell
from the bed to the floor when trying to
climb into bed with his mother. Police were
told by a neighbor that the child fell out

of a window. The mother called 911 after
the child stopped breathing in her arms.

The child was dead on arrival (DOA) at the
emergency department (ED). The child had a
casted broken left femur. There was an ongo-
ing Department of Family Services (DFS)
investigation because of a spiral fracture in
the same femur earlier that year. At the previ-
ous hospital, the adult supervisor appeared
intoxicated and kept leaving for “Pepsi.” The
child also had speech delays and multiple
bite marks on his body, as well as finger
marks, including some marks on his back
that would have been impossible for him to
self-inflict. The child abuse hotline indicated
the DFS investigation, as well as another
case involving the administration of unsuit-
able drugs. The mother’s step-sister said the
mother was “very abusive” to the child.

Cause of Death: Blunt abdominal trauma

Manner of Death: Homicide
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Table 7-1-a. Autopsy Results

EXAMINATION IN HOSPITAL

— 2 abrasions on the right and left sides of neck, as well as an abrasion on chin

EXTERNAL EXAMINATION

— Drying of the conjunctivae bilaterally with tache noire

— 3 petechiae in left inferior palpebral conjunctiva and 2 in right inferior palpebral

conjunctiva
— Cast on left femur covering entire extremity

INJURIES

Head

Type

MEASUREMENT

Contusion, midline in lower occipital scalp

6 cmx4cm

— within which is an abrasion

3cmx5mm

Contusion, midline of forehead

6 mm x 5 mm

Dried abrasion, right upper orbital region

2cmx0.5cm

Contusion over bridge of nose

Tcmx0.5cm

3 contusions on left upper lateral cheek

5 mm each

3 abrasions, middle of left cheek

5 mm each

Linear abrasion

3.5cmx2 mm

— separated from another abrasion above left upper lip

25cmx1cm

Abrasion above left upper lip

5mmx 3 mm

Abrasion, left lower lip

25cmx1cm

2 fresh lacerations on inner mucosa of lower lip with a contusion 1 cm each
next to it

Laceration in upper frenulum with reopening of an old tear 5mm
Abrasion, tip of chin 2cmx1cm

Contusion, left anterior chin

7 mm x5 mm

2 ecchymoses on right lower cheek region and jaw

5 mm each

Ecchymoses on lateral left mandible

Tcmx0.5cm

Contusion, left upper neck

5 mm

Contusion with abrasion below left ear

1.5cm x 0.5 cm

Abrasion below right ear

1.5cm x 0.5 cm

Abrasion, right pinna

2.5cmx 0.6 cm

Ligature abrasion, right lateral neck

5cm x5 mm

2 parallel abrasions, left side of neck

1.5 ¢cm x 0.2 cm each

3 abrasions, posterior neck

5 mm each

(continued)
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Table 7-1-a. Autopsy Results (continued)

INJURIES (cONTINUED)

Chest/Abdomen

Type

MEASUREMENT

Abrasion, right upper chest at shoulder

1.5cm x 0.5 cm

Table 7-1-b. Diagnoses

2 contusions, left upper chest

5 mm each

Scratch, left lower chest

Extremities/Others

2cmx 1T mm

Contusion, right arm

2cmx1.2cm

Multiple contusions, left elbow

0.5to 1T cm

Abrasion, right scapula area

2cmx1cm

Abrasion, left scapula area

1.2cmx0.5cm

Multiple (12 to 15) ecchymoses, left lateral back

5 mm each

Ecchymoses, midline of lower back with superimposed contusions

35cmx1.5cm

Abrasions on buttock under the cast

Tcm, 0.5 cm

Healing abrasion on left thigh

BLUNT ABDOMINAL TRAUMA

— Partial transection-laceration,
distal duodenum

— Hemoperitoneum, 50 mL
— Peritonitis, acute suppurative
— Contusion, left scrotum

CrLosep HEAD TRAUMA

— Contusion and subgaleal
hemorrhage, occipital

— Multiple contusions and
abrasions, forehead (2), nose,
right eye, left upper cheek (3),
left mid-cheek (3), chin (2),

right cheek (2), left mandible

Discoloration on left side of scrotum
ReCENT BLUNT TRAUMA, MOUTH
INTERNAL EXAMINATION

— Fresh and healing lacerations,

Body Cavities
upper frenulum
— Abdomen: Peritoneal cavity contains 50 mL of bloody fluid mixed with fibrin; — Abrasion and lacerations (2),
fresh hematoma involving mesentery of small bowel and right pelvic flexure lower lip

and soft tissues of pelvis — Patterned abrasion above left

— Gastrointestinal (Gl) Tract: Partial transection of duodenum at the junction upper lip
with the jejunum; in the distal portion, there is a tear across the anterior half

. . . L — Abrasion, left lower lip
of the circumference, and the adjacent mesentery is hemorrhagic with fibri-

noid purulent exudate beginning to adhere to the adjacent portion of bowel BLUNT TrAUMA OF NECK
Male Genital System — Contusions below left ear
— Fresh hemorrhage within the soft tissues surrounding left scrotum — Abrasions below right ear, poste-

rior right pinna, posterior neck (3)
Cranial Cavity smp P

— Ligature abrasion, right lateral neck
— Inner surface of scalp has large subgaleal hemorrhage, 9 cm x 5 cm,

L ; . ) . — Patterned ligature abrasion,
lower occipital scalp underlying previously described injury

left anterior neck

Microscoric EXAMINATION . .
— Petechial hemorrhages, right

palpebral (2) and left palpebral (3)
conjunctivae

— Fresh hemorrhage in frenulum, lower lip, back, duodenum

— Fresh hemorrhage in small bowel at site of perforation with heavy,

early inflammation with neutrophils throughout bowel wall BLUNT TRaUMA OF BACK AND CHEST

— Small bowel away from the perforation shows a thick layer of fibrin
and neutrophils on the serosal surface

— Contusions, left lateral back
(12 to 15), midline lower back

— Omentum shows fresh hemorrhage and numerous neutrophils (2 to 4), left upper chest (2)

— Abrasions, right and left scapular,
right upper chest

— Scratch, left lower chest

CONTUSIONS, RIGHT ARrM,
PosTERIOR LEFT ELBOW (MULTIPLE)
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ABDOMINAL TRAUMA
CASE STUDIES

Case Study 7-2

The father of this 3-year-old African Ameri-
can boy said he found the child underwater
in the bathtub. There were 2 previous ac-
counts of abuse in the family with the father
as the perpetrator, 1 account of physical
abuse and 1 account of lack of supervision.
The child was DOA in the ED.

Cause of Death: Blunt abdominal trauma

Manner of Death: Homicide
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Table 7-2. Autopsy Results

FOUND AT THE SCENE

— Loop marks on the back, bruise near the left clavicle, bump on the forehead, and

scars all over the body

— There was a skin graft visible, taken from the back of the right leg for the left foot

EXTERNAL EXAMINATION

— Old scar above the right brow

— Small petechial hemorrhages present in right inferior palpebral conjunctiva

— Several small petechiae present in both the upper and lower gingivae

— Skin graft noted above

— Right foot, old burn scar involving the entire dorsal surface
— Old scar on the midline of the lower back

— Old scar on the left lateral portion of mid-back

— Old scar on right hand

INJURIES

Tyre

MEASUREMENT

Fresh mucosal hemorrhage on the right buccal mucosa

2 mm x4 mm

Healing scratch on left cheek

0.1cm x 0.2 cm

Midline abrasion on abdomen above umbilicus

1.4 cmx 0.7 cm

Healing scratch on right shoulder

2cmx 0.1 cm

Abrasion on right lateral neck covered with dried blood

Tcm

Abrasion on pinna of right ear

6 mm x 3 mm

Abrasion on the postauricular area

1.3cmx 0.4 cm

3 purple contusions on right lateral chest

INTERNAL EXAMINATION

0.3cm, 1.4 cm, 0.7 cm

Body Cavities

— Fresh subcutaneous hemorrhage seen on the chest underlying contusions

— Old adhesions on the right upper lobe of lung

— Fracture of the eighth rib laterally with callus and hemorrhage

Abdomen

Blood in the peritoneal cavity

240 mL

Laceration involving the spleen and adjacent soft tissue hemorrhage

6cmx2cm

Laceration through the mesentery of the small bowel at the

ligament of Treitz

Hemorrhage through the tail of the pancreas

Tcmx2cm

Fresh hemorrhage in the lower midline abdominal wall

Cranial Cavity

3 subgaleal hemorrhages

— 1old

2cm

— 2 fresh

2 cm each
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Figure 7-6-a : Figure 7-6-b

Figure 7-6-a. Child before autopsy showing an old
scar above the right brow.

Figure 7-6-b. Right inferior palpebral conjunctiva
showing several small petechial hemorrhages.

Figure 7-6-c. Lower gingiva showing several small
petechial hemorrhages.

Figure 7-6-c

Figure 7-6-d

Figure 7-6-d. Abrasion on pinna of right ear.
Figure 7-6-e. Lower back showing old scar.

Figure 7-6-f. Old scar on left lower back.

Figure Z;
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ABDOMINAL TRAUMA
CASE STUDIES

Figure 7-6-g

Figure 7-6-h

Figure 7-6-g. Skin graft site scar on posterior right
thigh.

Figure 7-6-h. Right foot with old burn scar over
the dorsal surface.

Figure 7-6-i. Abdomen opened to show hemor-
rhage in soft tissue adjacent to spleen.

Figure 7-6-j. Abdomen opened to show lacera-
tion of mesentery.

Figure 7-6-j
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case study 7-10, 259t
case study 7-12, 263t
case study 7-13, 264t
case study 7-16, 267t
case study 7-17, 267t
case study 7-18, 268, 270t
case study 7-19, 275t
diagnoses
case study 4-10, 57t
case study 4-14, 75t
case study 4-16, 83t
case study 4-33, 133¢
case study 4-56, 159t
case study 4-81, 184t
case study 7-1, 221t
case study 7-8, 247t
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case study 7-15, 266t
case study 11-2, 414t
blunt chest trauma
as cause of death
case study 7-8, 245
case study 7-15, 266
diagnoses
case study 4-33, 133t
case study 4-81, 184t
case study 7-1, 221t
case study 7-15, 266t
blunt chest trauma - abdominal trauma
diagnoses
case study 7-8, 247
blunt chest trauma - head injuries
diagnoses
case study 4-33, 133t
blunt closed head trauma
as cause of death
case study 4-50, 154
case study 4-51, 155
diagnoses
case study 4-38, 142t
case study 4-50, 154t
case study 4-60, 162t
blunt cranial trauma
as cause of death and diagnoses
case study 4-53, 157t
blunt craniocerebral trauma
as cause of death
case study 4-42, 145
diagnoses
case study 4-46, 148t
case study 4-48, 150t
case study 4-65, 166t
case study 4-66, 167t
case study 4-73, 170t
as cause of death and diagnoses
case study 4-41, 144t
case study 4-44, 147t
case study 4-64, 165t
blunt force injuries, other
diagnoses
case study 4-34, 137t
case study 4-35, 139t
blunt force trauma of head
as cause of death and diagnoses

case study 4-21, 101, 102f



Index

blunt head trauma
as cause of death
case study 4-33, 133
case study 4-70, 169
case study 4-71, 169
case study 4-72, 170
case study 4-75, 172
diagnoses
case study 4-10, 57t
case study 4-33, 133¢
case study 4-70, 169t
case study 4-71, 169t
case study 4-72, 170t
case study 4-75, 172t
case study 7-15, 266t
case study 7-17, 267t
blunt soft tissue trauma, 279
as cause of death
case study 8-1, 280
case study 8-2, 281
case study 8-3, 282
diagnoses
case study 8-1, 280¢, 280f
case study 8-2, 281t
blunt thoracoabdominal trauma
as cause of death
case study 7-6, 236
as cause of death and diagnoses
case study 4-18, 85, 87t
case study 4-65, 166, 166t
case study 4-14, 72
blunt trauma, other
diagnoses
case study 4-8, 53t
case study 4-12, 66t
case study 4-13, 71t
case study 4-25, 118t
case study 4-31, 131t
case study 4-36, 140t
case study 7-9, 255t
case study 7-10, 259t
blunt trauma - asphyxiation
diagnoses
case study 10-59, 357t
case study 10-94, 372f-374f, 372t
blunt trauma - organ and tissue procurement
autopsy results and diagnoses
case study 11-1, 402t

blunt trauma to trunk
diagnoses
case study 4-10, 57t
body
autopsy results
case study 7-4, 230t
body cavities
autopsy results
case study 4-8, 52t
case study 4-22, 109t
case study 4-23, 110t
case study 4-26, 122t
case study 4-44, 147t
case study 4-46, 148t
case study 4-78, 176t
case study 9-4, 290t
case study 10-4, 298t
case study 10-10, 301t
body cavities - abdominal trauma
autopsy results
case study 7-1, 221t
case study 7-2, 222t, 224f-225f
case study 7-3, 226t
case study 7-8, 246t
body cavities - asphyxiation
autopsy results
case study 10-64, 361t
bone injuries
autopsy results
case study 4-74, 171t
bowels
autopsy results
case study 4-10, 57t
case study 7-5, 233t, 235f
case study 7-11, 262t
case study 7-18, 269¢, 272£-273f
case study 10-59, 356t
contusion of, as cause of death
case study 7-19, 275
brain injuries - abdominal trauma
autopsy results
case study 7-3, 227t
brain injuries - asphyxiation
autopsy results
case study 10-10, 301t
case study 10-11, 302t
case study 10-12, 302t
case study 10-13, 303t
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case study 10-27, 318t
case study 10-41, 333¢
case study 10-58, 353¢
case study 10-59, 356t
case study 10-66, 362t
case study 10-68, 362t
case study 10-69, 363t

case study 4-59, 161t
case study 4-60, 162t
case study 4-61, 163t
case study 4-62, 164t
case study 4-63, 164t
case study 4-66, 167t
case study 4-67, 167t

case study 10-71, 363t case study 4-69, 168t

case study 10-78, 366t case study 4-70, 169t

brain injuries - burns case study 4-71, 169t
autopsy results case study 4-72, 170t
case study 9-3, 290t case study 4-74, 171t

case study 4-75, 172t
autopsy results case study 4-76, 173t
case study 4-3, 40t case study 4-78, 176t
case study 4-5, 44t case study 4-80, 181f
case study 4-G, 45t case study 4-81, 184f

case study 4-7, 48¢ case study 4-83, 192f
case study 4—8’ 52 brain contusions, 24, 32, 32f

case study 4.9, 54, S4c brain sweillmgi, .35;35f . e
case Study 4—10’ 57t removal of, 1n rorensic autopsy,

case study 4-14, 74t ?ve{gl.lt (_)ﬁ 23

case study 4-20, 99F brain injuries - lethal neglect
case study 4-21, 105f

case study 4-25, 120f~121f
case study 4-27, 124t

case study 4-28, 125¢

case study 4-30, 130t

case study 4-31, 131t

case study 4-33, 133t

case study 4-34, 137t

case study 4-35, 139t

case study 4-37, 141t

brain injuries - head trauma

autopsy results
case study 10-101, 392¢
brain injuries - spine and spinal cord injuries, 208f, 209
brains of piglets, 23, 25
bridging veins, 24, 28
autopsy results
case study 4-80, 181f
bronchopneumonia
diagnoses
case study 4-32, 132t
case study 4-33, 133¢

case study 4-38, 142¢ case study 4-34, 137t
case study 4-41, 144t case study 4-38, 142t
case study 4-42, 145t case study 4-42, 145t
case study 4-43, 146t case study 4-43, 146t
case study 4-45, 148t case study 4-49, 153t
case study 4-46, 148t case study 4-60, 162¢

case study 4-47, 149t
case study 4-48, 150t
case study 4-49, 153t
case study 4-50, 154t

case study 4-62, 164t
case study 4-72, 170t
case study 4-76, 173t
case study 10-12, 302t

case study 4-51, 155t and inanition, 388
case study 4-52, 156t bronchopneumonia, focal
case study 4-55, 158t diagnoses
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case study 4-56, 159¢
case study 4-57, 160t

case study 4-69, 169t
case study 4-74, 171t
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bronchopulmonary dysplasia
as cause of death
case study 10-101, 392
bronchospasm
as cause of death and diagnoses
case study 10-84, 368t
burns
autopsy results
case study 9-2, 289t
case study 9-3, 290t
as cause of death
case study 9-4, 290
case study 9-5, 290
from cigarettes
case study 4-12, 66f, 66t
diagnoses and cause of death
case study 9-3, 290t
from space heater, 72f-74f, 287f
buttocks, injuries to
examination of, in forensic autopsy, 11, 12f
buttocks, injuries to - head trauma
autopsy results
case study 4-8, 52f, 52t
case study 4-12, 64t
case study 4-25, 118f, 118t
case study 4-34, 136f, 136t
case study 4-84, 193f
buttocks, injuries to - organ and tissue procurement
autopsy results
case study 11-1, 401¢, 407f
buttocks - blunt soft tissue trauma
case study 8-1, 280f
case study 8-2, 281f

C

calvarium
autopsy results
case study 4-15, 80f-81f
case study 4-23, 111f
case study 4-24, 115f
case study 4-79, 179f
case study 4-85, 202f
role of pathologist in opening, 11, 12f
and small atrophic brain, 35f
carbon monoxide intoxication
autopsy results and diagnoses
case study 10-74, 364t
case study 10-75, 365t

as cause of death and autopsy results
case study 10-21, 312¢
case study 10-22, 312¢
case study 10-51, 345t
case study 10-53, 346t
case study 10-54, 346t
cardiopulmonary arrest
diagnoses
case study 10-92, 370t
cecum
autopsy results
case study 4-81, 183¢, 188f
case study 11-2, 413¢, 414f
central nervous system (CNS)
autopsy results
case study 4-30, 130t
case study 4-32, 132t
case study 4-73, 170t
diagnoses
case study 10-10, 301t
case study 10-14, 303t
cerebral trauma
diagnoses
case study 4-27, 124t
cerebrospinal fluid (CSF), 28
cervicospinal blunt trauma
as cause of death, 209
chemical assault, 296, 296f
chemical (hydrocarbon) pneumonitis
as cause of death
case study 10-15, 304
chest compression
as cause of death
case study 10-44, 338
chest injuries - abdominal trauma
autopsy results
case study 7-1, 221t
case study 7-7, 240t
case study 7-8, 245t, 247{-248f
case study 7-10, 259t
chest injuries - asphyxiation

autopsy results

case study 10-31, 322f-324f, 322¢

case study 10-49, 344t
case study 10-59, 355t, 356f
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chest injuries - head trauma
autopsy results
case study 4-12, 62f, 63t
case study 4-13, 69t

case study 4-14, 72t73t, 73£-74f

case study 4-16, 82t

case study 4-18, 85t¢, 86f
case study 4-22, 108t

case study 4-26, 122t

case study 4-27, 124t

case study 4-28, 125¢, 127f
case study 4-31, 131t

case study 4-33, 133¢

case study 4-34, 134f, 134t-135t

case study 4-40, 143¢

diagnoses - multiple traumatic injuries

case study 4-14, 75t
chest trauma, 213-214, 214f
See also blunt chest trauma
child protective services, 3
children’s Loratadine, 298t
children’s Tylenol, 298t
chlorpromazine levels
autopsy results
case study 10-8, 300t
choking with aspiration of food
as cause of death
case study 10-40, 332
case study 10-45, 340
diagnoses
case study 10-85, 369t
chronic subdural hematoma, 28-29
clavicle
autopsy results
case study 10-19, 308t
closed head blunt force trauma
diagnoses
case study 4-35, 139t
closed head blunt trauma
as cause of death
case study 4-49, 151
diagnoses
case study 4-34, 137t
case study 4-47, 149t
case study 4-49, 153t
case study 4-56, 159t
case study 4-57, 160t
case study 4-58, 161t
case study 4-61, 163t
case study 4-63, 165t
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closed head trauma

as cause of death
case study 4-1, 36
case study 4-3, 40
case study 4-5, 44
case study 4-6, 45
case study 4-9, 54
case study 4-10, 56
case study 4-11, 58
case study 4-27, 124
case study 4-28, 125
case study 4-30, 130
case study 4-34, 134
case study 4-35, 139
case study 4-38, 142
case study 4-43, 146
case study 4-47, 149
case study 4-56, 159
case study 4-57, 160
case study 4-58, 161
case study 4-60, 162
case study 4-61, 163
case study 4-63, 164
case study 4-67, 167
case study 4-68, 168
case study 4-69, 168
case study 4-73, 170

as cause of death and diagnoses
case study 4-2, 38t
case study 4-9, 54, 55t
case study 4-12, 62, 66t
case study 4-13, 68, 71t
case study 4-14, 72, 75t
case study 4-17, 84t
case study 4-18, 85, 87t
case study 4-20, 94, 95t
case study 4-22, 108, 109¢
case study 4-23, 110, 111t
case study 4-24, 114, 115¢
case study 4-25, 116, 118t
case study 4-26, 122, 123t
case study 4-32, 132t
case study 4-40, 143t
case study 4-76, 173t
case study 4-77, 174t
case study 4-79, 177t
case study 4-80, 180t
case study 4-84, 193, 195¢
case study 4-85, 200, 201t



Index

closed head trauma - abdominal trauma
diagnoses
case study 7-1, 221t
case study 7-18, 270t
closed head trauma - organ and tissue procurement
as cause of death and diagnoses
case study 11-1, 400, 402¢
case study 11-2, 413, 414t
closed head trauma - remote
as cause of death
case study 4-7, 48
diagnoses
case study 4-11, 59¢
club foot deformation
autopsy results
case study 4-47, 149t
CNS. See central nervous system
cocaine abuse, as cause of death
case study 10-1, 297
colon
autopsy results
case study 4-5, 44t
computed tomography (CT), 27
congenital absence of adrenal and kidney
diagnoses
case study 4-75, 172t
congenital anomalies, multiple
diagnoses
case study 4-47, 149t
contact burns, 286-287, 286t, 287f
contact injuries. See focal head injuries
contrecoup contusions
autopsy results and diagnoses
case study 4-83, 192f, 192t
causes of, 32
contusions
to arms and elbows
case study 7-1, 221t
to back
case study 4-19, 91t
brain, 24, 32, 32f
diagnoses
case study 4-12, 66t
case study 4-67, 167t
case study 4-72, 170t
case study 4-81, 184t
case study 4-84, 194f-195f, 195t
case study 7-18, 270t

to face
case study 4-28, 126t
case study 4-35, 139t
case study 10-59, 355t, 356f
shoulder
case study 10-97, 385t
to skin and scalp
case study 4-43, 146t
thigh
case study 10-97, 385t
contusion tears, 32, 32f, 34
corpus callosum, 32f
cranial cavity, injuries to - abdominal trauma
autopsy results
case study 7-1, 221t
case study 7-2, 222t
case study 7-3, 227t
cranial cavity, injuries to - asphyxiation
autopsy results
case study 10-5, 298t
case study 10-6, 299t
case study 10-10, 301¢
case study 10-11, 302t
case study 10-12, 302t
case study 10-13, 303t
case study 10-20, 309t
case study 10-23, 312t
case study 10-34, 328t
case study 10-35, 328t
case study 10-38, 330t
case study 10-39, 332t
case study 10-40, 332t
case study 10-41, 333t
case study 10-47, 340t
case study 10-64, 361t
case study 10-69, 363t
case study 10-78, 366t
case study 10-85, 369t
cranial cavity, injuries to - burns
autopsy results
case study 9-3, 290t
cranial cavity, injuries to - head trauma
autopsy results
case study 4-2, 38t
case study 4-3, 40t
case study 4-5, 44t
case study 4-6, 45t
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case study 4-7, 48t
case study 4-8, 51t
case study 4-9, 54t
case study 4-11, 58¢
case study 4-12, 64t
case study 4-13, 70t
case study 4-15, 78t
case study 4-17, 84t
case study 4-19, 90t
case study 4-20, 94t
case study 4-22, 108t
case study 4-23, 110t
case study 4-24, 114t
case study 4-25, 116t
case study 4-34, 137t
case study 4-35, 139t
case study 4-37, 141t
case study 4-40, 143t
case study 4-42, 145t
case study 4-43, 146t
case study 4-44, 147t
case study 4-45, 148t
case study 4-48, 150t
case study 4-49, 153t
case study 4-57, 160t
case study 4-60, 162t
case study 4-61, 163t
case study 4-67, 167t
case study 4-68, 168t
case study 4-69, 168t
case study 4-71, 169t
case study 4-72, 170t
case study 4-75, 172t
case study 4-78, 176t
diagnoses
case study 4-82, 190t
cranial cavity, injuries to - lethal neglect
autopsy results
case study 10-99, 390t
craniocerebral blunt trauma
as cause of death
case study 4-39, 142
as cause of death and diagnoses
case study 4-31, 130, 131¢
case study 4-54, 157t
case study 4-74, 171t
diagnoses

case study 4-29, 129t
428

case study 4-37, 141t
case study 4-51, 155¢
case study 4-78, 176t
craniocerebral trauma
as cause of death
case study 4-4, 42
case study 4-8, 50
case study 4-15, 78
case study 4-16, 82
case study 4-19, 90
case study 4-29, 129
case study 4-37, 141
case study 4-48, 150
case study 4-65, 166
case study 4-66, 167
case study 4-78, 175
case study 4-81, 182
case study 4-82, 189
case study 4-83, 192
diagnoses
case study 4-8, 53t
case study 4-15, 79t
case study 4-16, 83t
case study 4-19, 91t
case study 4-28, 126t
case study 4-81, 184t
case study 4-83, 192t
craniotomy
for evacuation of subdural hemorrhage
case study 4-85, 200f
CSE See cerebrospinal fluid
CT. See computed tomography
cystic fibrosis
diagnoses
case study 10-94, 372t

D

DAL See diffuse axonal injury
death. See also specific causes of
cause of vs. manner of, 2
investigation, 1-2
mechanisms of, 2
decalcification
autopsy results
case study 4-23, 110t
diaphragm
autopsy results
case study 7-9, 254t
case study 7-18, 269t



Index

diffuse axonal injury (DAI), 24, 26, 32-35, 34f, 44
digestive system
autopsy results
case study 10-8, 300¢
distraction injury of the cervical spine, 208-209, 208f
doll models for scene investigation, 3, 5f, 25
case study 10-33, 327f
case study 10-43, 336f-337f
case study 10-48, 341f-343f
case study 10-95, 376f
domestic violence, 26
driver’s license, 399
drowning
as cause of death
case study 10-27, 318
case study 10-32, 326
case study 10-34, 328
case study 10-39, 332
case study 10-41, 333
case study 10-47, 340
case study 10-55, 346
case study 10-57, 353
case study 10-58, 353
case study 10-71, 363
case study 10-73, 364
case study 10-76, 365
case study 10-86, 369
case study 10-87, 369
case study 10-91, 370
as cause of death and diagnoses
case study 10-63, 360t
case study 10-66, 362t
case study 10-68, 362t
case study 10-81, 367t
case study 10-83, 368t
as subtle lethal abuse injury, 295-296
near, as cause of death and diagnoses
case study 10-92, 370t
dura
autopsy results
case study 4-6, 45¢, 47f
case study 4-7, 48f
case study 4-18, 86t¢, 88f
case study 4-19, 93f
case study 4-20, 100f
case study 4-21, 105f
case study 4-23, 113f
case study 4-33, 133t
case study 4-43, 146t
case study 4-80, 180f

dwarfism
diagnoses
case study 4-60, 162t

dynamic injuries, 24

E

electrocution
as cause of death
case study 9-6, 292, 292f
as cause of death and diagnoses
case study 9-7, 293f, 293t
electrolyte imbalance, as cause of death
case study 10-3, 297
emergency department records, 3
emergency medical service records, 2-3
endocrine system
autopsy results
case study 7-8, 246t
epidural hemorrhage
autopsy results
case study 4-4, 42{-43f
case study 4-23, 110f
case study 4-82, 190f
autopsy results and diagnoses
case study 4-83, 192f, 192t
of the cervical spine, 207-208, 207f
ethanol intoxication
as cause of death and diagnoses
case study 10-13, 303t
examination before autopsy
case study 7-1, 220t
case study 7-4, 230t
case study 10-19, 307t
case study 10-31, 322t
case study 10-35, 328t
case study 10-36, 329t
case study 10-41, 333¢
external examination - abdominal trauma
autopsy results
case study 7-1, 220t
case study 7-2, 222¢, 223£-224f
case study 7-3, 226t
case study 7-4, 230t
case study 7-5, 232¢, 233£-234f
case study 7-7, 240t, 240f-244f
case study 7-8, 245t
case study 7-10, 259t
case study 7-15, 266t
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case study 4-21, 101¢, 102f~103f
autopsy results case study 4-22, 108t

external examination - asphyxiation

case study 10-19, 307t

case study 10-23, 312¢, 313f

case study 10-26, 316t

case study 10-27, 318t

case study 10-28, 318t

case study 10-29, 319¢, 320f

case study 10-31, 322¢, 323f-324f
case study 10-32, 3206f, 326t

case study 10-34, 328t

case study 10-40, 332t

case study 10-41, 333¢

case study 10-43, 336t

case study 10-47, 340t

case study 10-48, 341t, 343f

case study 10-50, 345t

case study 10-53, 346t

case study 10-54, 346t

case study 10-58, 353t

case study 10-59, 355t

case study 10-63, 360t

case study 10-64, 361t

case study 10-66, 362t

case study 10-68, 362t

case study 10-70, 363t

case study 10-93, 371t

case study 10-94, 371¢, 372f-374f
case study 10-95, 375¢, 376f-382f
case study 10-97, 385t

case study 10-98, 386f-387f, 386t

external examination - blunt soft tissue trauma

autopsy results

case study 8-3, 282t

external examination - burns

autopsy results

case study 9-1, 288t
case study 9-6, 292t

external examination - head trauma

autopsy results

case study 4-4, 42t
case study 4-7, 48t
case study 4-8, 50t
case study 4-10, 56t
case study 4-11, 58t
case study 4-12, 62t
case study 4-18, 85t
case study 4-20, 94t

case study 4-24, 114f, 114t
case study 4-25, 116t
case study 4-29, 129t
case study 4-33, 133t
case study 4-35, 139t
case study 4-51, 155¢
case study 4-56, 159t
case study 4-65, 166t
case study 4-82, 189t
case study 4-84, 193t
case study 4-85, 200t
in forensic autopsy, 8-9
external examination - lethal neglect
autopsy results
case study 10-99, 389t
case study 10-100, 391t
case study 10-101, 392¢
case study 10-102, 392¢, 393f
case study 10-103, 394t
external examination - organ and tissue procurement
autopsy results
case study 11-1, 400¢, 403£-408f
external examination - poisoning
autopsy results
case study 10-8, 300t
case study 10-10, 301¢
case study 10-17, 304t
external examination - spine and spinal cord injuries
autopsy results
case study 5-1, 209t
external examination - suffocation
autopsy results
case study 10-30, 321f, 321¢
extremities, blunt trauma of
diagnoses
case study 7-15, 266t
extremities, injuries to - abdominal trauma
autopsy results
case study 7-1, 221t
case study 7-4, 231t
case study 7-8, 246t
extremities, injuries to - asphyxiation
autopsy results
case study 10-19, 307t
case study 10-49, 344t
case study 10-59, 355¢, 357f
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extremities, injuries to - head trauma case study 4-71, 169t

autopsy results case study 4-74, 171t

case study 4-13, 69t
case study 4-14, 72t
case study 4-16, 83t
case study 4-18, 85¢
case study 4-22, 109t
case study 4-26, 122t
case study 4-27, 124t
case study 4-31, 131t

case study 4-34, 135t-136¢, 135f

case study 4-40, 143t
case study 4-47, 149t

eyes - head trauma

autopsy results

case study 4-5, 44t

case study 4-6, 45t, 46f

case study 4-8, 52t
case study 4-10, 57t

case study 4-15, 78¢, 81f

case study 4-18, 89f

case study 4-25, 117, 121f

case study 4-28, 125t
case study 4-30, 130t
case study 4-31, 131t
case study 4-32, 132t
case study 4-33, 133¢
case study 4-34, 137t
case study 4-37, 141t
case study 4-38, 142t
case study 4-40, 143t
case study 4-42, 145¢
case study 4-43, 146t
case study 4-45, 148t
case study 4-47, 149t
case study 4-49, 153t
case study 4-50, 154t
case study 4-52, 156t
case study 4-56, 159t
case study 4-57, 160t
case study 4-58, 161t
case study 4-61, 163t
case study 4-63, 164t
case study 4-66, 167t
case study 4-67, 167t
case study 4-69, 168t
case study 4-70, 169t

case study 4-75, 172t
case study 4-76, 173t
case study 4-78, 176t

See also retinal hemorrhages

F

face, contusions and injuries to
autopsy results
case study 4-35, 139¢
case study 10-59, 355t, 356f
diagnoses
case study 4-28, 126t
failure to thrive
diagnoses
case study 4-65, 166t
fall from height
cause of death
case study 4-39, 142
family medical and social history records, 3
family service agencies, 3
fatality review system, 396
feet
autopsy results
case study 7-9, 254t, 256f-257f
focal bronchopneumonia
diagnoses
case study 4-69, 168t
case study 4-74, 171t
focal head injuries, 42
focal subdural hemorrhage, 24, 26
food, aspiration of
as cause of death
case study 10-60, 360
case study 10-61, 360
as cause of death and diagnoses
case study 10-85, 369t
forearms
aging of injuries to, 7, 8f
autopsy results
case study 4-13, 69t
case study 4-34, 135¢
case study 4-35, 139t
case study 11-1, 400¢, 410f
foreign objects
case study 10-56, 352, 352f
case study 10-67, 362
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forensic autopsy
in chest trauma, 213

external examination, 8-9, 8f—=9f

histology and aging of injuries, 7, 8, 13

internal examination, 10-11, 10f~12f

laboratory studies, 13
purpose of, 7
toxicology studies, 12
forensic pathologist
and child autopsy, 1
and eye removal, 29, 30f
and interactions with O/TPO, 399
role of, in opening calvarium, 10
and work with death investigators, 2
foreskin
case study 4-12, 65¢, 67f
case study 4-13, 70t
fractures - abdominal trauma
autopsy results
case study 7-3, 226t
fractures - asphyxiation
autopsy results
case study 10-19, 308t
fractures - chest trauma
diagnoses
autopsy results 4-82, 190t
fractures - head trauma
autopsy results
case study 4-8, 52t
case study 4-10, 57t
case study 4-19, 90t
case study 4-34, 137t
case study 4-35, 139¢
case study 4-37, 141t
case study 4-67, 167t
case study 4-78, 175t
diagnoses
case study 4-82, 190t
fractures - spine and spinal cord
autopsy results
case study 5-1, 210t
frenulum
autopsy results
case study 7-4, 231t
case study 10-49, 344t

funeral homes, 2
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G

gastric studies
autopsy results
case study 10-7, 299t
case study 10-8, 300t
gastrointestinal (GI) tract
autopsy results
case study 4-7, 48t
case study 7-1, 221t
case study 7-3, 227t
case study 7-7, 240t
case study 10-10, 301¢
case study 10-14, 303t
case study 10-16, 304t
case study 10-59, 356t
case study 10-99, 390t
case study 10-102, 392t
genitourinary system
autopsy results
case study 10-63, 360t
gripping marks, 208, 210f
growth charts, 3
gyrus
autopsy results
case study 4-19, 93f
case study 4-23, 113f
case study 8-3, 283f

H

hanging
as cause of death
case study 10-36, 329
case study 10-37, 330
case study 10-62, 360
case study 10-65, 361
case study 10-90, 370

as cause of death and diagnoses

case study 10-69, 363t
case study 10-70, 363t
case study 10-80, 367t

HE. See hematoxylin-eosin staining

head, microcephalic, 48f
head trauma
autopsy results
case study 4-10, 56t-57¢
case study 4-12, 62t
case study 4-13, 70t
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case study 4-14, 72t
case study 4-16, 82t
case study 4-18, 85t
case study 4-21, 101£~102f, 101¢
case study 4-22, 108t
case study 4-26, 122t
case study 4-27, 124t
case study 4-28, 125f-126f, 125t
case study 4-29, 129t
case study 4-31, 130t
case study 4-33, 133¢
case study 4-34, 134t
case study 4-40, 143t
case study 4-51, 155¢
case study 4-53, 157t
brain contusions, 32, 32f
brain swelling, 35, 35f
diagnoses
case study 4-10, 57t
case study 4-33, 133¢
diffuse axonal injury, 32-35, 34f
mechanisms of injury, 24-26
retinal hemorrhages, 29, 30£-31f, 31-32
skull fracture, 26
statistics, 23
subarachnoid hemorrhage, 29, 29f
subdural hemorrhage, 27-28, 27f-28f
chronic subdural hematoma, 28-29
head trauma - abdominal trauma
autopsy results
case study 7-4, 230t
case study 7-7, 240t
case study 7-9, 253t
case study 7-10, 259t
head trauma - asphyxiation
autopsy results
case study 10-19, 308t
case study 10-31, 322¢, 323f-325f
case study 10-49, 344t
case study 10-59, 355t

head trauma - organ and tissue procurement

autopsy results
case study 11-1, 400¢t, 403f, 408
heart, injuries to
autopsy results
case study 4-78, 176t
case study 10-59, 356t
case study 10-70, 363t

case study 10-72, 364t
case study 10-78, 366t
hematoxylin-eosin (HE) staining, 32
hemorrhages. See specific types of
hepatosplenomegaly
diagnoses
case study 10-92, 370t
hips, injuries to
autopsy results
case study 4-84, 194f
histology and aging of injuries, 13

homicide

injuries noted in 70 homicides 1975-1985, 15, 19a-22a

and organ and tdissue procurement, 399
homicide - abdominal trauma
case study 7-1, 220
case study 7-2, 222
case study 7-3, 226
case study 7-4, 230
case study 7-5, 232
case study 7-6, 236
case study 7-7, 240
case study 7-8, 245
case study 7-9, 253
case study 7-10, 259
case study 7-11, 262
case study 7-12, 263
case study 7-13, 264
case study 7-14, 265
case study 7-15, 266
case study 7-17, 267
case study 7-18, 268
case study 7-19, 275
homicide - asphyxiation
case study 10-18, 307
case study 10-19, 307
case study 10-20, 309
case study 10-25, 315
case study 10-26, 316
case study 10-38, 330
case study 10-44, 338
case study 10-46, 340
case study 10-51, 345
case study 10-59, 355
case study 10-64, 361
case study 10-78, 366
case study 10-79, 366
case study 10-94, 371
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case study 10-96, 384
case study 10-97, 385

homicide - blunt soft tissue trauma

case study 8-1, 280
case study 8-2, 281
case study 8-3, 282

homicide - burns

case study 9-2, 289
case study 9-3, 290
case study 9-5, 291

homicide - closed head trauma

case study 11-1, 400
case study 11-2, 413

homicide - drowning

case study 10-55, 346
case study 10-57, 353
case study 10-58, 353

homicide - head trauma

case study 4-1, 36
case study 4-2, 38
case study 4-3, 40
case study 4-5, 44
case study 4-6, 45
case study 4-7, 48
case study 4-8, 50
case study 4-9, 54
case study 4-10, 56
case study 4-11, 58
case study 4-12, 62
case study 4-13, 68
case study 4-14, 72
case study 4-15, 78
case study 4-16, 82
case study 4-17, 84
case study 4-18, 85
case study 4-19, 90
case study 4-20, 94
case study 4-21, 101
case study 4-22, 108
case study 4-23, 110
case study 4-24, 114
case study 4-25, 116
case study 4-26, 122
case study 4-27, 124
case study 4-28, 125
case study 4-30, 130
case study 4-32, 132
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case study 4-33, 133
case study 4-34, 134
case study 4-35, 139
case study 4-36, 140
case study 4-37, 141
case study 4-38, 142
case study 4-40, 143
case study 4-41, 144
case study 4-42, 145
case study 4-43, 146
case study 4-44, 147
case study 4-45, 148
case study 4-46, 148
case study 4-47, 149
case study 4-48, 150
case study 4-49, 151
case study 4-50, 154
case study 4-51, 155
case study 4-52, 156
case study 4-55, 158
case study 4-56, 159
case study 4-57, 160
case study 4-58, 161
case study 4-59, 161
case study 4-60, 162
case study 4-61, 163
case study 4-62, 164
case study 4-63, 164
case study 4-64, 165
case study 4-65, 166
case study 4-66, 167
case study 4-67, 167
case study 4-68, 168
case study 4-69, 168
case study 4-70, 169
case study 4-71, 169
case study 4-72, 170
case study 4-73, 170
case study 4-74, 171
case study 4-75, 172
case study 4-76, 173
case study 4-77, 174
case study 4-78, 175
case study 4-79, 177
case study 4-80, 180
case study 4-81, 182
case study 4-84, 193
case study 4-85, 200
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homicide - hypothermia
case study 10-100, 391

homicide - lethal neglect
case study 10-101, 392
case study 10-102, 392
case study 10-104, 394

homicide - malnourishment
case study 10-103, 394

homicide - organ and tissue procurement

case study 11-1, 400

case study 11-2, 413
homicide - poisoning

case study 10-5, 298

case study 10-6, 299

case study 10-17, 304
homicide - smoke inhalation

case study 10-74, 364

case study 10-75, 365
homicide - smothering

case study 10-88, 369
homicide - soft tissue trauma

case study 8-1, 280

homicide - spine and spinal cord injuries

case study 5-1, 209
homicide - suffocation
case study 10-26, 316
case study 10-30, 321
case study 10-38, 330
case study 10-49, 344
case study 10-72, 364
homicide - traumatic asphyxia
case study 10-98, 386t
hospice agencies, 2
hospitals
children’s, 15
protocols for, 2
records, 3
humerus, left
autopsy results
case study 4-15, 78t
hydrocarbon ingestion
as cause of death
case study 10-9, 300
hydrogen peroxide ingestion
as cause of death and diagnoses
case study 10-11, 302
hygroma, 28-29

hypernatremic dehydration
as cause of death and diagnoses
case study 10-99, 389 390t
hypothermia
as cause of death
case study 10-100, 391
hypotonia, congenital
as cause of death and diagnoses
case study 10-99, 389, 390t
hypoxia, 35
hypoxic encephalopathy, 32
as cause of death
case study 10-52, 345
diagnoses
case study 7-19, 275t
case study 10-9, 300t

hypoxic/ischemic (VAI) pattern, 3335

I

impulse loading, 24
inanition, 388
cause of death
case study 10-101, 392
case study 10-102, 392
information review, 2—3
injuries, head - abdominal trauma
autopsy results
case study 7-8, 245t
case study 7-9, 253t

injuries, internal - abdominal trauma

autopsy report
case study 7-7, 240t
injuries - abdominal trauma
autopsy results
case study 7-1, 220t
case study 7-3, 226t
case study 7-4, 230t
case study 7-6, 236t
case study 7-7, 240t
case study 7-10, 259t
case study 7-11, 262t
case study 7-12, 263t
case study 7-13, 264t
case study 7-14, 265t
case study 7-15, 266t
case study 7-17, 267t
case study 7-18, 268t
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injuries - asphyxiation
autopsy results
case study 10-18, 307t
case study 10-19, 307t
case study 10-20, 309t
case study 10-23, 312t
case study 10-24, 314t
case study 10-25, 315t
case study 10-26, 316t
case study 10-28, 318t
case study 10-29, 319t
case study 10-31, 322t
case study 10-32, 326t
case study 10-33, 327t
case study 10-36, 329t
case study 10-37, 330t
case study 10-38, 330t
case study 10-39, 332t
case study 10-40, 332¢
case study 10-41, 333t
case study 10-44, 338t
case study 10-45, 340t
case study 10-46, 340t
case study 10-48, 341t
case study 10-49, 344t
case study 10-51, 345t
case study 10-53, 346t
case study 10-54, 346t
case study 10-55, 346t
case study 10-57, 353t
case study 10-58, 353t
case study 10-68, 362t
case study 10-72, 364t
case study 10-75, 365t
case study 10-84, 368t
case study 10-85, 369t
case study 10-90, 370t
case study 10-94, 371t
case study 10-95, 375t
case study 10-97, 385t
case study 10-98, 386t
injuries - burns
autopsy results

case study 9-1, 288t

case study 9-2, 289t

case study 9-3, 290t

case study 9-4, 290t

case study 9-6, 292t

case study 9-7, 293t
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injuries - drowning
autopsy results
case study 10-83, 368t
injuries - head trauma
autopsy results
case study 4-27, 124t
case study 4-28, 125¢
case study 4-54, 157t
case study 4-71, 169t
case study 4-77, 174t
injuries - lethal neglect
autopsy results
case study 10-99, 389t
case study 10-100, 391¢
case study 10-102, 392¢
case study 10-103, 394t
injuries - old healing
diagnoses
case study 4-78, 175¢

injuries - organ and tissue procurement

autopsy results
case study 11-2, 413¢
injuries - other
diagnoses
case study 4-47, 149t
case study 4-49, 153t
case study 4-54, 157t
case study 4-69, 168t
case study 4-76, 173t
case study 4-77, 174t
case study 4-78, 176t
injuries - other blunt force
diagnoses
case study 4-51, 155¢
injuries - poisoning case studies
autopsy results
case study 10-1, 297t
case study 10-4, 298t
case study 10-5, 298t
case study 10-10, 301¢
injuries - spine and spinal cord
autopsy results
case study 5-1, 209
injuries - suffocation
autopsy results
case study 10-30, 321t
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insect bites, postmortem
diagnoses
case study 10-17, 304t
case study 10-95, 375t
integumentary system
diagnoses
case study 4-16, 83t
case study 4-20, 95t
case study 4-22, 109t
case study 4-26, 123¢
case study 4-56, 159t
case study 7-7, 241t
case study 7-8, 247t
case study 10-49, 344t
case study 10-99, 390t
interhemispheric subdural hemorrhage, 24, 27-28
internal examination - abdominal trauma
autopsy results
case study 7-1, 221t
case study 7-3, 226t
internal examination - asphyxiation
autopsy results
case study 10-20, 309t
case study 10-27, 318t
case study 10-32, 326t
case study 10-34, 328t
case study 10-43, 336t
case study 10-47, 340t
case study 10-50, 345t
case study 10-56, 352t
case study 10-63, 360t
case study 10-64, 361t
case study 10-68, 362t
case study 10-70, 363t
case study 10-71, 363t
case study 10-74, 364t
case study 10-78, 366t
case study 10-85, 369t
case study 10-95, 375t
case study 10-98, 386t
internal examination - burns
autopsy results
case study 9-6, 292t
case study 9-7, 293t
internal examination - head trauma
autopsy results

case study 4-5, 44t

case study 4-7, 48t
case study 4-13, 70t
case study 4-14, 73t
case study 4-36, 140t
case study 4-42, 145t
in forensic autopsy, 10-11
internal examination - lethal neglect
autopsy results
case study 10-102, 392t
internal examination - poisoning
autopsy results
case study 10-6, 299t
case study 10-7, 299t
case study 10-8, 300t
case study 10-11, 302t
case study 10-12, 302t
case study 10-13, 303t
case study 10-14, 303t
case study 10-16, 304t
internal injuries - abdominal trauma
autopsy results
case study 7-5, 233t
case study 7-15, 266t
internal injuries - head trauma
autopsy results
case study 4-1, 36t
case study 4-10, 57t
case study 4-20, 94t
case study 4-49, 153t
case study 4-74, 171t
internal injuries - spine and spinal cord
autopsy results
case study 5-1, 210t
intracranial pressure monitor
autopsy results
case study 4-76, 173t
case study 4-79, 178f

]

jejunum, perforation of
autopsy results
case study 7-18, 269t

juvenile court system, 3

K

kidneys, injuries to - abdominal trauma
autopsy results
case study 7-14, 265t
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kidneys, injuries to - asphyxiation
autopsy results
case study 10-10, 301t
case study 10-46, 340t
case study 10-63, 360t
diagnoses - horseshoe
case study 10-63, 360t
kidneys, injuries to - burns
autopsy results
case study 9-4, 290t
kidneys, injuries to - head injuries
autopsy results
case study 4-14, 73t
case study 4-48, 150t
diagnoses - congenital absence of
case study 4-75, 172t
diagnoses - polycystic
case study 4-82, 190t

L

laboratory studies, 13
larynx
autopsy results
case study 10-56, 352t
case study 10-59, 356t
legs - injuries to
autopsy results
case study 4-5, 44t
case study 7-3, 227t
case study 8-3, 282f
See also extremities
lethal neglect
autopsy results
case study 10-104, 394t
liver, injuries to - abdominal trauma
autopsy results
case study 7-4, 231t
case study 7-5, 233t
case study 7-6, 236t
case study 7-7, 240t
case study 7-8, 246t
case study 7-9, 254t
case study 7-10, 259t
case study 7-13, 264t
case study 7-15, 266t
case study 7-18, 269t
lacerations, 2, 252f
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liver, injuries to - asphyxiation
autopsy results
case study 10-7, 299t
case study 10-8, 300t
case study 10-10, 301t
case study 10-27, 318t
case study 10-84, 368t
diagnoses
case study 10-9, 300t
liver, injuries to - burns
autopsy results
case study 9-4, 290t
liver, injuries to - head trauma
autopsy results
case study 4-14, 73t
case study 4-16, 83t
case study 4-18, 86t
case study 4-49, 153t
case study 4-74, 171t
liver, injuries to - lethal neglect
autopsy results
case study 10-101, 392¢
lungs, injuries to - abdominal trauma
autopsy results
case study 7-3, 227t
case study 7-5, 233t
case study 7-6, 236t
case study 7-7, 240t
case study 7-8, 246t
case study 7-15, 266t
lungs, injuries to - asphyxiation
autopsy results
case study 10-5, 298t
case study 10-6, 299t
case study 10-10, 301t
case study 10-11, 302t
case study 10-12, 302t
case study 10-13, 303t
case study 10-14, 303t
case study 10-16, 304t
case study 10-18, 307t
case study 10-19, 308t
case study 10-27, 318t
case study 10-32, 326t
case study 10-34, 328t
case study 10-36, 329t
case study 10-37, 330t
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case study 10-38, 330t
case study 10-39, 332t
case study 10-43, 336t
case study 10-44, 338t
case study 10-47, 340t
case study 10-48, 341t
case study 10-55, 347t
case study 10-56, 352t
case study 10-57, 353t
case study 10-58, 353t
case study 10-59, 356t
case study 10-60, 360t
case study 10-63, 360t
case study 10-64, 361t
case study 10-66, 362t
case study 10-67, 362t
case study 10-68, 362t
case study 10-69, 363t
case study 10-70, 363t
case study 10-71, 363t
case study 10-72, 364t
case study 10-78, 366t
case study 10-79, 366t
case study 10-81, 367t
case study 10-82, 367t
case study 10-83, 368t
case study 10-84, 368t
case study 10-85, 369t
case study 10-88, 369t

lungs, injuries to - burns

autopsy results

case study 9-3, 290t
case study 9-4, 290t
case study 9-6, 292t
case study 9-7, 293t

lungs, injuries to - chest trauma

autopsy results

case study 4-55, 158t

lungs, injuries to - drowning

autopsy results

case study 10-87, 369t

lungs, injuries to - head trauma

autopsy results

case study 4-5, 44t
case study 4-6, 45t
case study 4-7, 48t
case study 4-8, 52t

case study 4-10, 57t

case study 4-14, 73t

case study 4-15, 78t

case study 4-16, 83t

case study 4-17, 84t

case study 4-18, 86t

case study 4-19, 90t

case study 4-21, 101t
case study 4-23, 110t
case study 4-24, 114t
case study 4-25, 117t
case study 4-26, 123t
case study 4-27, 124t
case study 4-31, 131t
case study 4-32, 132t
case study 4-33, 133¢
case study 4-34, 137t
case study 4-38, 142t
case study 4-40, 143t
case study 4-42, 145¢
case study 4-43, 146t
case study 4-44, 147t
case study 4-47, 149t
case study 4-48, 150t
case study 4-49, 153t
case study 4-50, 154t
case study 4-51, 155¢
case study 4-52, 156t
case study 4-57, 160t
case study 4-60, 162t
case study 4-69, 168t
case study 4-72, 170t
case study 4-75, 172t
case study 4-76, 173t
case study 4-84, 194t

lungs, injuries to - lethal neglect
autopsy results

case study 10-101, 392¢

lungs, injuries to - poisoning

autopsy results

case study 10-8, 300t

magnetic resonance imaging (MRI), 27
male genital system

autopsy results

case study 4-47, 149t
case study 7-1, 221¢
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malnutrition case study 7-12, 263t
as cause of death case study 7-13, 264t
case study 10-102, 392 case study 7-14, 265t

as cause of death and diagnoses case study 7-15, 266t
case study 10-103, 394t case study 7-17, 267t
manner of death 5. cause of, 2 case study 7-18, 269t
See also accidental death; homicide; undetermined case study 7-19, 275t

manner of death microscopic examination - asphyxiation

mediastinum autopsy results
autopsy results case study 10-18, 307t
case study 4-78, 176t case study 10-19, 308t

case study 7-8, 246t

case study 10-36, 329t

case study 10-49, 344t

case study 10-50, 345t
medical child abuse (MCA), 396

medical examiner

case study 10-25, 315t
case study 10-26, 316t
case study 10-27, 318t
case study 10-34, 328t
case study 10-39, 332t
case study 10-41, 333t
case study 10-43, 336t
case study 10-44, 338t
case study 10-45, 340t
case study 10-46, 340t
case study 10-47, 340t
case study 10-49, 344t
case study 10-55, 347t
case study 10-56, 352t
case study 10-57, 353t
case study 10-58, 353t
case study 10-59, 356t
case study 10-60, 360t
case study 10-63, 360t
case study 10-64, 361t
case study 10-66, 362t
case study 10-68, 362t
case study 10-69, 363t
case study 10-70, 363t
case study 10-71, 363t
case study 10-72, 364t
case study 10-74, 364t
case study 10-75, 365t

and forensic autopsy, 7-13
role of, 1-3
medical examiner/coroner (ME/C)
role of, in organ and tissue procurement, 399
medication overdosages, 12
mesenteric fat
autopsy results
case study 7-9, 254t
mesentery
autopsy results
case study 4-10, 57t
case study 4-14, 75t
case study 7-18, 269¢, 272f
case study 11-2, 413¢, 414f
methadone intoxication
as cause of death and diagnoses
case study 10-17, 304t
microcephalic head, 48f
microscopic examination - abdominal trauma
autopsy results
case study 7-1, 221t
case study 7-3, 227t
case study 7-4, 231t

case study 7-5, 233t case study 10-78, 366t
case study 7-6, 236t case study 10-81, 367t
case study 7-7, 240t case study 10-82, 367t
case study 7-8, 246t case study 10-83, 368t
case study 7-9, 254t case study 10-84, 368t
case study 7-10, 259t case study 10-94, 371t
case study 7-11, 262t case study 10-95, 375t

440



Index

microscopic examination - burns case study 4-53, 157t

autopsy results case study 4-56, 159t

case study 9-3, 290t
case study 9-4, 290t
case study 9-7, 293t

microscopic examination - head trauma

autopsy results

case study 4-3, 40t
case study 4-5, 44t
case study 4-6, 45t
case study 4-7, 48t
case study 4-8, 52t
case study 4-9, 54t
case study 4-10, 57t
case study 4-12, 65t
case study 4-13, 70t
case study 4-14, 74t
case study 4-15, 78t
case study 4-16, 83t
case study 4-17, 84t
case study 4-18, 86t
case study 4-19, 90t
case study 4-20, 94t
case study 4-21, 101t
case study 4-23, 110t
case study 4-24, 114t
case study 4-25, 117t

case study 4-57, 160t
case study 4-58, 161t
case study 4-59, 161t
case study 4-60, 162t
case study 4-61, 163t
case study 4-62, 164t
case study 4-63, 164t
case study 4-64, 165t
case study 4-65, 166t
case study 4-66, 167t
case study 4-67, 167t
case study 4-69, 168t
case study 4-70, 169t
case study 4-71, 169t
case study 4-72, 170t
case study 4-73, 170t
case study 4-74, 171t
case study 4-75, 172t
case study 4-76, 173t
case study 4-77, 174t
case study 4-78, 176t
case study 4-81, 183t
case study 4-82, 189t
case study 4-84, 194t
case study 4-85, 200t

case study 4-26, 123¢ microscopic examination - lethal neglect

case study 4-27, 124t autopsy results

case study 4-28, 125t case study 10-99, 390t

case study 4-30, 130t case study 10-101, 392t

case study 4-32, 132t case study 10-102, 392t

case study 4-33, 133t microscopic examination - organ and tissue procurement
case study 4-34, 137t autopsy results

case study 4-35, 139t case study 11-2, 413f

case study 4-36, 140t microscopic examination - poisoning

case study 4-37, 141t autopsy results

case study 4-40, 143t
case study 4-43, 146t
case study 4-45, 148t
case study 4-46, 148t
case study 4-47, 149t
case study 4-48, 150t
case study 4-49, 153t
case study 4-50, 154t
case study 4-51, 155¢
case study 4-52, 156t

case study 10-1, 297t
case study 10-2, 297t
case study 10-4, 298t
case study 10-6, 299t
case study 10-8, 300t
case study 10-10, 301¢
case study 10-11, 302t
case study 10-12, 302t
case study 10-13, 303t
case study 10-17, 304t
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as cause of death and diagnoses
case study 10-94, 371, 372t
diagnoses - blunt trauma
case study 7-1, 221t

neck muscle

microscopic neuropathology examination - head trauma
autopsy results
case study 4-15, 78t
case study 4-20, 94t
case study 4-21, 101t
case study 4-25, 117t

microscopic neuropathology - organ and tissue procurement

autopsy results
case study 10-64, 361t

autopsy results neck organs

case study 11-2, 413¢ autopsy results

Missouri
statues mandating child death investigation, 1
See also St. Louis Co. Office of the Medical Examiner
Mongolian spots
autopsy results
case study 4-18, 85{-86f
case study 7-9, 255f
case study 10-50, 345t
defined, 11
morphine intoxication - as cause of death
case study 10-5, 298
case study 10-6, 299
mouth injuries
diagnoses
case study 7-1, 221t
in forensic autopsy, 9, 9f
multiple blunt trauma
as cause of death
case study 10-99, 389
diagnoses
case study 4-8, 53t
Munchausen syndrome by proxy. See medical child abuse (MCA)
myelin, 23

N
National Association of Medical Examiners (NAME)
cooperation with medical examiners/coroners, 399
PedTox registry, 296
neck, as protection against head injuries, 23-24
neck injuries
autopsy results
case study 4-24, 115f
case study 4-27, 124t
case study 4-78, 176t
case study 10-32, 326t
case study 10-59, 355t

as cause of death

case study 4-26, 123¢
case study 7-3, 227t
case study 9-4, 290t
case study 10-14, 303t
case study 10-19, 308t
case study 10-38, 330t
case study 10-43, 336t
case study 10-45, 340t
case study 10-64, 361t
case study 10-72, 364t
case study 10-84, 368t

neonatal porcine model, 23
nervous system injuries

autopsy results

case study 4-2, 38t
case study 4-3, 40t
case study 4-4, 42t
case study 4-31, 131t
case study 9-6, 292t
case study 9-7, 293t
case study 10-7, 299t
case study 10-8, 300t
case study 10-27, 318t
case study 10-34, 328t
case study 10-37, 330t
case study 10-38, 330t
case study 10-55, 347t
case study 10-56, 352t
case study 10-60, 360t
case study 10-101, 392¢

neuropathologic microscopic examination

autopsy results

case study 4-16, 83t
case study 4-17, 84t
case study 4-18, 86t
case study 4-23, 110t

neuropathology examination

case study 10-96, 384 autopsy results
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case study 5-1, 210t

case study 7-18, 269t
case study 7-19, 275t
case study 11-1, 401¢
case study 11-2, 413t

neuropathology examination - asphyxiation

autopsy results

case study 10-40, 332t
case study 10-48, 341t
case study 10-57, 353t
case study 10-94, 371t

neuropathology examination - head trauma

autopsy results

case study 4-5, 44t
case study 4-6, 45t
case study 4-7, 48t
case study 4-11, 58t
case study 4-12, 65t
case study 4-13, 70t
case study 4-15, 78t
case study 4-16, 83t
case study 4-17, 84t
case study 4-19, 90t
case study 4-20, 94t
case study 4-21, 101t
case study 4-22, 109t
case study 4-23, 110t
case study 4-24, 114t
case study 4-26, 123t
case study 4-27, 124t
case study 4-32, 132t
case study 4-49, 153t
case study 4-56, 159t
case study 4-61, 163t
case study 4-67, 167t
case study 4-68, 168t
case study 4-69, 168t
case study 4-78, 176t
case study 4-80, 180t
case study 4-81, 183¢
case study 4-82, 189t
case study 4-84, 194t
case study 4-85, 200t

neuropathology microscopic examination

autopsy results

case study 4-26, 123¢
case study 4-79, 177t

case study 4-80, 180t

case study 4-81, 183t

case study 7-9, 254t
New York City Medical Examiner’s Office, 25
node of Ranvier, 23

nursing homes, 2

O

odontologist examination
autopsy results
case study 7-4, 231t
optic nerves
autopsy results
case study 4-5, 44t
case study 4-6, 45t
optic nerve sheath hemorrhage, 31-32
autopsy results
case study 4-15, 81f
case study 4-18, 89f
case study 4-19, 93f
case study 4-25, 121f
case study 4-81, 188f
case study 4-84, 199f
organ and tissue procurement
autopsy results
case study 4-44, 147t
case study 4-46, 148t
case study 4-57, 160t
case study 4-60, 162t
case study 4-63, 164t
case study 4-66, 167t
case study 4-69, 168t
case study 4-70, 169t
case study 4-79, 177f
case studies, 400-418, 402f-418f
role of medical examiner/coroner (ME/C) in, 399

survival rate for transplantation, 399

organ and tissue procurement organizations (O/TPO), 399

P

pancreas
autopsy results
case study 4-14, 73t-74t
case study 7-3, 227t
case study 7-4, 231t
case study 7-8, 246t, 252f
case study 7-11, 262t
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case study 7-17, 267t
case study 7-18, 269¢, 273f
trauma to, 219
parasagittal subarachnoid hemorrhage
autopsy results
case study 4-18, 88f
case study 4-25, 120f
pediatrician visits, 2
PedTox, 296
pelvic region
autopsy results
case study 4-34, 136t
penis
autopsy results
case study 4-13, 69t70t, 70f
case study 4-34, 137f
case study 4-66, 167t

injuries to, 9, 9f

See also pubic area; sex, indeterminate

percutaneous endoscopic gastrostomy
case study 4-11, 58f, 59t
periosteal hemorrhages, 11f
autopsy results
case study 4-25, 119f
peripancreatic
autopsy results
case study 7-8, 246t
perirectal soft tissue injuries
autopsy results
case study 4-18, 86t
peritonitis
acute purulent, as cause of death
case study 7-19, 275, 277f
autopsy results
case study 7-9, 258f
phenytoin intoxication
as cause of death and diagnoses
case study 10-14, 303t
piglet brains, 23, 25
plastic bag, suffocation by
as cause of death
case study 10-93, 371
pneumonia
as cause of death
case study 10-60, 360
case study 10-104, 394
as complication of sedentary status
case study 4-11, 58
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diagnoses
case study 4-31, 131t
case study 7-19, 275t
See also bronchopneumonia
poisoning, 296, 296f
police departments, 2
polycystic kidneys
diagnoses
case study 4-82, 190¢, 191f
primates, nonhuman
and research on head injury, 24-25
propoxyphene intoxication
as cause of death and diagnoses
case study 10-16, 304t
prosecuting attorney, 3, 295
pubic area
autopsy results
case study 4-13, 69t
pulmonary edema
diagnoses
case study 10-9, 300t
case study 10-11, 302t

R

radius. See forearms
rectum
autopsy results
case study 4-14, 74t, 74f
case study 4-18, 85t
case study 10-59, 356t, 359f
injuries to, 9, 9f
respiratory distress syndrome with pneumonia
diagnoses
case study 7-19, 275t
respiratory failure
as cause of death
case study 10-91, 370
diagnoses
case study 10-92, 370t
respiratory system injuries
diagnoses
case study 4-57, 160t
resuscitation, 214
retinal hemorrhages
autopsy results
case study 4-15, 81f
case study 4-18, 89f
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case study 4-19, 93f
case study 4-21, 107f
case study 4-25, 121f
case study 4-81, 188f
diagnoses
case study 4-27, 124t
in head trauma, 29, 30f-31f, 31-32
retinoschisis, 29, 31
retropharyngeal abscess, ruptured
as cause of death
case study 10-104, 394
rib fractures - abdominal trauma
autopsy results
case study 7-3, 227t, 229f
case study 7-5, 235f
case study 7-8, 251f
rib fractures - asphyxiation
autopsy results
case study 10-44, 338f-339f, 338t
as cause of death
case study 10-25, 315, 315f
rib fractures - chest trauma, 213-214, 214f
rib fractures - head trauma
autopsy results
case study 4-10, 57t
case study 4-14, 74t, 76f=77f
case study 4-33, 133t
case study 4-47, 149t
case study 4-48, 150t
case study 4-67, 167t
case study 4-81, 183t, 185f-187f
case study 4-82, 191f
diagnoses
case study 4-11, 59¢
case study 4-23, 111f~112f, 111¢
case study 4-48, 150t
case study 4-67, 167t
documenting, in forensic autopsy, 10, 10f
rib fractures - organ and tissue procurement
autopsy results and diagnoses
case study 11-2, 414¢, 417f-418f

S

scabs
diagnoses
case study 4-27, 124t

scalding injuries

accidental, 285f
as cause of death, 288
deliberate, 285, 286f
scene recreations, 3, 286
See also burns
scaling relationship, 25
scalp injuries
in short falls, 26
scalp injuries - abdominal trauma
autopsy results
case study 7-3, 227t
case study 7-9, 254t
case study 7-18, 271f
scalp injuries - asphyxiation
autopsy results
case study 10-19, 308t

case study 10-31, 322¢, 325f

case study 10-41, 333t

scalp injuries - blunt soft tissue trauma

autopsy results
case study 8-3, 283f
scalp injuries - head trauma
autopsy results
case study 4-6, 47f
case study 4-13, 70t
case study 4-14, 74¢, 75f
case study 4-16, 82t

case study 4-19, 90t, 91£-92f

case study 4-25, 114t
case study 4-34, 138f
case study 4-35, 139t
case study 4-64, 165t
diagnoses
case study 4-43, 146t
case study 4-83, 192t
case study 4-84, 195t
autopsy results and diagnoses
scars
diagnoses
case study 4-27, 124t
scene investigation, 3, 4t, 5f, 286
case study 4-20, 95f
case study 7-2, 222t
case study 10-24, 314f
case study 10-26, 316f
case study 10-33, 327f
case study 10-48, 341f-343f
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case study 10-55, 347f
case study 10-58, 354f
case study 10-95, 376f
case study 10-96, 384f
case study 10-104, 395f
scrotum
diagnoses
case study 7-18, 270¢, 274f
SDH. See subdural hemorrhage
seizures, as complication of head injury, 48
sepsis
as cause of death
case study 10-104, 394
diagnoses
case study 10-92, 370t
sex, indeterminate
autopsy results
case study 4-47, 149t
sexual assault
as cause of death and diagnoses
case study 10-59, 355, 357t
diagnoses - multiple traumatic injuries
case study 4-14, 75t
shaken adult syndrome, 26
shaken infant syndrome
as cause of death
case study 4-46, 148
case study 4-58, 161
as cause of death and diagnoses
case study 4-36, 140
case study 4-45, 148
case study 4-52, 156
case study 4-55, 158
case study 4-59, 161
case study 4-62, 164
case study 4-67, 167
case study 4-68, 168
case study 4-69, 168
diagnoses
case study 4-30, 130t
case study 4-42, 145t
case study 4-43, 146t
case study 4-50, 154t
case study 4-52, 156t
case study 4-60, 162t
shaking
as example of impulse loading, 24

as plausible mechanism of head injury, 24
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and rib fractures, 213
short falls
case study 4-4, 42
shoulder injuries
autopsy results
case study 11-1, 401¢
SIDS. See sudden infant death syndrome
skeletal blunt trauma
diagnoses
case study 4-63, 165t
skeletal muscle
autopsy results
case study 7-6, 236t
skin, injuries to - abdominal trauma
autopsy results
case study 7-4, 231t
case study 7-7, 240t
case study 7-8, 246t
case study 7-15, 266t
case study 7-17, 267t
skin, injuries to - asphyxiation
autopsy results
case study 10-10, 301¢
case study 10-19, 308t
case study 10-49, 344t
case study 10-72, 364t
skin, injuries to - burns
autopsy results
case study 9-4, 290t
case study 9-7, 293t
skin, injuries to - head trauma
autopsy results
case study 4-31, 131t
case study 4-40, 143t
case study 4-60, 162t
case study 4-74, 171t
case study 4-77, 174t
case study 4-78, 176t
case study 4-84, 194t
diagnoses
case study 4-43, 146t
skull fractures
autopsy results
case study 4-8, 52t
case study 4-15, 79f
case study 4-81, 183¢, 185f
case study 10-41, 333¢

in head trauma, 26
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small intestines St. Louis Co. Office of the Medical Examiner
autopsy results autopsy statistics
case study 7-9, 254t injuries found in 72 child deaths 1986-1999, 15, 18a~19a
smoke inhalation injuries found in 160 child deaths 1975-1985, 15, 16a—17a
as cause of death and diagnoses injuries noted in 70 homicides 1975-1885, 15, 19a—22a
case study 10-74, 364 manner of death, 2
case study 10-75, 365 nonlethal injuries found in 63 accidental deaths, 15, 22a
smothering, 305, 305f~306f stomach
diagnoses autopsy results
case study 10-89, 370t case study 7-5, 233t
soft tissue injuries case study 10-6, 299t

autopsy results
case study 4-18, 86t
case study 4-79, 178f
case study 7-4, 231t

case study 10-55, 347t, 351f

strangulation, 305-306
as cause of death
case study 10-20, 309

case study 7-17, 267t
diagnoses
case study 4-16, 83t
case study 4-20, 95¢
case study 4-22, 109t
case study 4-26, 123¢
case study 7-7, 241t
case study 7-8, 247t
case study 10-49, 344t
case study 10-99, 390t
space heater, 72f-74f
spinal fluid

strep throat
case study 10-104, 394
stress cardiomyopathy, 279
subarachnoid hemorrhage, 29, 29f
lack of, in head trauma
case study 4-5, 44
subcapsular hemorrhage
autopsy results
case study 4-14, 77f
subconjunctival hemorrhage
autopsy results
case study 4-34, 138f
subdural hemorrhage (SDH), 25, 27-28, 27{-28f
autopsy results
case study 4-13, 71f

case study 4-23, 110f case study 4-18, 87t
case study 4-35, 139t case study 4-19, 93f

case study 5-1, 209-211, 211f case study 4-21, 104£-106f
case study 4-23, 111f, 113f

case study 4-24, 115f
case study 4-25, 119£-120f

autopsy results
case study 10-10, 301¢
spine and spinal cord

autopsy results

distraction injury of the cervical spine, 208-209
epidural hemorrhage of the cervical spine, 207-208, 207f

organ and tissue procurement

case study 11-1, 402f case study 4-28, 128f
removal of, in forensic autopsy, 12f case study 4-79, 179f
spleen case study 4-81, 184f
autopsy results case study 4-84, 198f
case study 7-9, 254t case study 4-85, 200f
case study 10-10, 301t chronic subdural hematoma, 28-29
starvation, 388 craniotomy for evacuation of
static injuries, 24 case study 4-85, 200
steam inhalation from diffuse axonal injury, 24-25
diagnoses focal, 24, 26
case study 10-84, 368t interhemispheric, 24, 27-28
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lack of, in head trauma

case study 4-5, 44

and mechanisms of injury, 24-26

most common finding at autopsy, 27

subdural membrane
autopsy results
case study 4-80, 180f

subgaleal contusions and hemorrhage

autopsy results
case study 4-21, 104f
case study 4-28, 128f
case study 4-37, 141t
case study 4-38, 142t
case study 4-84, 198f
case study 4-85, 201f
case study 7-8, 251f
case study 7-9, 257f
case study 7-10, 260f
case study 7-18, 272f
case study 8-3, 283f
case study 10-55, 350f=351f
diagnoses
case study 4-81, 184t
subperiosteal hemorrhage
autopsy results
case study 4-12, 65¢, 67f
case study 4-13, 71f
case study 4-15, 79f
case study 4-81, 183f
subpleural hemorrhage
autopsy results
case study 7-8, 251f
subtle lethal abusive injury, 295
asphyxiation, 305-306

asphyxiation case studies, 307-387

drownings, 295-296
lethal neglect, 388

case studies, 389-395
medical child abuse (MCA), 396

poisoning and chemical assault, 296
poisoning case studies, 297-304
sudden infant death syndrome (SIDS), 3, 207, 207f

and MCA with apnea, 396

and organs/tissue donation, 399

sudden unexpected infant death (SUID), 3

suffocation
as cause of death
case study 10-26, 316
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case study 10-30, 321
case study 10-43, 336
case study 10-89, 370
case study 10-93, 371
as cause of death and diagnoses
case study 10-49, 344t
case study 10-72, 364t
case study 10-82, 367t
case study 10-94, 371, 372t
defined, 305, 305f
diagnoses (possible suffocation)
case study 4-14, 75t

SUID. See sudden unexpected infant death

supernumerary digits
diagnoses
case study 10-103, 394t

T

TBI. See traumatic brain injury

tDAI See traumatic diffuse axonal injury

tears, contusion, 32, 32f, 34
testes
autopsy results
case study 4-13, 70t
case study 7-18, 269t
theophylline intoxication
as cause of death and diagnoses
case study 10-10, 301¢
thermal injuries
autopsy results
case study 10-72, 364t
as cause of death and diagnoses
case study 9-2, 289t
diagnoses
case study 9-4, 290t
case study 10-75, 365t
thighs, injuries to
autopsy results
case study 4-84, 196f
case study 7-8, 247f
case study 7-9, 254¢, 256f
case study 7-18, 269¢, 274f
case study 7-19, 276f
thoracoabdominal blunt trauma
diagnoses
case study 4-74, 171t
case study 7-11, 262t
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thoracoabdominal trauma
diagnoses
case study 4-28, 126t
thoracotomy
diagnoses
case study 7-16, 267t
thorax
autopsy results
case study 9-7, 293t
thymus
autopsy results
case study 4-18, 86t
case study 4-78, 176t
case study 7-6, 236t
case study 7-8, 246t
case study 10-10, 301t
case study 10-46, 340t
case study 10-59, 356t
thyroid gland

autopsy results

case study 10-59, 355t, 359f

tide mark in scalding injuries, 285

tissues
autopsy results
case study 4-65, 166t
tongue
autopsy results
case study 4-6, 45¢, 47f
case study 4-25, 117t
case study 4-78, 176t
case study 7-3, 227t

case study 7-18, 269¢, 274f

torso
blunt soft tissue trauma to
case study 8-1, 280t
case study 8-2, 281t
toxicology studies
autopsy results
case study 4-12, 65¢
case study 7-18, 269t
case study 10-4, 298t
case study 10-5, 298¢t
case study 10-6, 299t
case study 10-7, 299t
case study 10-8, 300t
case study 10-10, 301t
case study 10-14, 303t
case study 10-16, 304t

case study 10-17, 304t
case study 10-51, 345t
case study 10-53, 346t
case study 10-54, 346t
case study 10-72, 364t
case study 10-74, 364t
case study 10-75, 365t
case study 10-97, 385t
case study 10-99, 390t
in forensic autopsy, 12
trachea
autopsy results
case study 4-17, 84t
case study 10-59, 356t
tracheostomy
case study 4-11, 58f, 59t
trauma, miscellaneous
diagnoses
case study 4-18, 87t
case study 4-50, 154t
See also specific types of trauma
trauma, multiple
diagnoses
case study 4-40, 143t
case study 4-41, 144t
case study 4-52, 156t
case study 4-60, 162t
case study 4-65, 166t
case study 4-75, 172t
case study 7-14, 265t
trauma, multiple blunt
diagnoses
case study 4-61, 163t
case study 4-67, 167t
traumatic axonal injury
autopsy results
case study 4-23, 110t
case study 4-52, 156f
traumatic brain injury (TBI)
children’s vulnerability to, 24
types of, 24
traumatic diffuse axonal injury (¢DAI)
grading system for, 32
as type of diffuse injury, 24, 32
trunk, blunt trauma to
diagnoses
case study 4-10, 57t
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U

ulna. See forearms
umbilical hernia
diagnoses
case study 10-63, 360t
undetermined manner of death
case study 10-1, 297
case study 10-2, 297
case study 10-4, 298
case study 10-41, 333
case study 10-50, 345
case study 10-99, 389
unsafe sleeping circumstances, 3, 5f
urine. See toxicology studies
uterus
autopsy results
case study 4-14, 73t

v

vagina
autopsy results
case study 4-14, 74t
VAL See hypoxic/ischemic pattern
VATER syndrome
diagnoses
case study 4-76, 173t
viral cultures
autopsy results
case study 10-10, 301t
viral laryngotracheobronchitis
diagnoses
case study 10-84, 368t
vitreous hemorrhage
autopsy results
case study 4-25, 121f
vitreous sodium
autopsy results
case study 10-12, 302t

W

water intoxication
as cause of death and diagnoses
case study 10-12, 302t
whiplash shaking, 25

X

X-rays
case study 10-32, 326f
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