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Chapter 1. Introduction to child abuse assessments
Reading:

David TJ. Avoiding pitfalls when writing medicalperts for court proceedings in
cases of suspected child abuse. Arch Dis Chil@4289: 799-804

A: Overview

The job of a general pediatrician calls for thencaasider child maltreatment in
appropriate situations, assess whether suspici@asonable, and report reasonably
based suspicions to appropriate authorities. Daipgron the situation and the

individual, a certain amount of “work up” may berfoemed in evaluating suspicion for
reasonableness, but there is no need to be ceftdie maltreatment diagnosis before
reporting the case. Another role is that of préteen Parental education on normal
growth and development, safe handling of babiesaaadable community resources has
long been part of high quality pediatric care, aetps prevent abuse. Screening parents
for the risk factors of depression and domestitevice is a new role for pediatricians,

but may contribute to the prevention of neglect abdse.

A CHAMP physician must go beyond the responsiktitof the general pediatrician. In
most cases, suspicion will already have been getepaior to the CHAMP physician’s
involvement. The goal of the CHAMP physician igtovide the best medical
intelligence to the agencies that must protectneatied children. A CHAMP assessment
will be most helpful when it achieves one of thtieiegs.

1. The CHAMP assessment may result in a reasomabigin diagnosis of child
maltreatment. Such an assessment should be cenaplétwell supported. The manner
of abuse should be specified or confined to a échitumber of possibilities. Medical
indicators to the timing of the abuse should betgai out. The CHAMP physician
should be aware of an evidentiary basis for theserdhinations, both in clinical
experience, and in the literature. Reasonablerdiftial diagnoses should be considered
and excluded.

2. The CHAMP assessment may result in a reasoeablasion of child maltreatment.
Such an assessment requires an alternative hypothasexplains the child’s condition.
A non-inflicted trauma or medical diagnosis shdoddevident that explains the findings,
is consistent with the given history, and is eithgpported by clear evidence or
significantly more likely than child maltreatment.

3. Finally, the CHAMP assessment may illuminateraaining diagnostic dilemma.
Available evidence may leave the CHAMP physicianarstain if an injury was inflicted
or not. A list of plausible differential diagnossesa reasonable outcome of a CHAMP
assessment. It may be helpful to estimate whiagradises appear more, or most likely.
If a medical process can resolve remaining ambygitishould be elaborated.



B. Tools, process and product

The performance of this task will rely on threelsothe collection of subjective and
objective evidence; knowledge of the epidemiolaggchanics, physiology and
differential diagnosis of maltreatment; and an ginaimethod to merge evidence and
knowledge and produce a reliable, valid opinion.

All this starts with a thorough history and physiesamination. A structured encounter
form will assist in thoroughness and reproduciiliiut should not limit creativity nor
confine the extent of examination or history takingis very difficult to get child abuse
physicians to explain how they analyze the datacamde up with their assessment. We
will attempt to formulate a method, but this is maended to restrict the experienced
CHAMP physician who has developed their own clihaggproach. The product will be
a written opinion submitted to the consulting agergpically child protective services
(CPS). If opinions are not well expressed, legéid intelligible to the intended
audience they are useless, or worse, misleadinghotographs or videos are ill
composed, exposed or focused, they will not refteetCHAMP physician’s memory in
court, or adequately convey findings to a sociatk&q police officer, attorney, outside
consultant, judge, or jury member. Quality, timgbcumentation is as important as
assiduous assessment and insightful analysis.



Chapter 2: Evaluating Sexual Abuse
Reading:

Kellogg N. The evaluation of sexual abuse in cleifldiPediatrics 2005; 116:506-
512

Bernard D, Peters M, Makoroff K. The evaluatiorsaépected pediatric sexual
abuse. Clin Pediatr Emerg Med. 2006; 7: 161-169

McCann J, Wells R, Simon M, Voris J. Genital fingnn prepubertal girls
selected for nonabuse: a descriptive study. PécBattr990; 86: 428-39

McCann J, Voris J, Simon M, Wells R. Perianal fimgh in prepubertal children
selected for nonabuse: a descriptive study. Chidds& Negl. 1989; 13: 179-93

Berenson A. Appearance of the hymen in newborrdiaRes 1991; 87:458-465

Berenson AB. A longitudinal study of hymenal deyetent from 3 to 9 years of
age. J Peds 2002; 140: 600-607

Myhre AK, Berntzen K, Bratlid D. Genital anatomynon-abused preschool
girls. Acta Paediatr. 2003; 92: 1453-62

BerensonAB. Appearance of the hymen in prepubgitisl. Pediatrics1992; 89:
387-394

McCann J. The appearance of acute, healing, aridchaaogenital trauma. Child
Abuse Negl. 1998; 22: 605-15

McCann J, Voris J, Simon M. Genital injuries resgtirom sexual abuse: a
longitudinal study. Pediatrics. 1992; 89: 307-17

Berenson AB, Chacko MR, Wiemann CM, Mishaw CO, é¢hieh WN, Grady JJ
A case-control study of anatomic changes resuftimy sexual abuse. Am J
Obstet Gynecol. 2000;182: 820-31

Heger A. Children referred for possible sexual abusedical findings in 2384
children. Child Abuse and neglect 2002; 26:645-659

Adams JA, Botash AS, Kellogg N Differences in hymlemorphology between
adolescent girls with and without a history of cemsual sexual intercourse. Arch
Pediatr Adolesc Med. 2004, 158: 280-5

Kellogg ND, Menard SW, Santos A. Genital anatompriegnant adolescents:
"normal” does not mean "nothing happened”. Ped&atél004; 113: e67-69



Bays J. Genital and anal conditions confused vhildsexual abuse trauma.
AJDC1990; 144: 1319-1322

Shapiro RA, Makoroff KL. Sexually transmitted disea in sexually abused girls
and adolescents. Curr Opin Obstet Gynecol. 2006493-7

Lamb ME, Orbach Y, Hershkowitz I, Esplin PW, HortemD. A structured
forensic interview protocol improves the qualitydanformativeness of
investigative interviews with children: A review m@search using the NICHD
investigative interview protocol. Child Abuse & glect. 2007; 31: 1201

Sternberg KJ, Lamb ME, Orbach Y, Esplin PW, MittiglUse of a structured
investigative protocol enhances young childrerspoases to free-recall prompts
in the course of forensic interviews J Appl Psyc6I01; 86: 997-1005

Sjoberg RL, Lindblad F. Limited disclosure of sekalause in children whose
experiences were documented by videot&me J Psychiatry, 2002: 159: 312-314

Friedrich WN. Normative sexual behavior in childr®®diatrics 1991; 88 456-
464

Adams JA, et Al. Guidelines for medical care oildien who may have been
sexually abused. J Pedatr Adolesc Gynecol. 20071 &3

Child sexual abuse is not the most common form afmeatment, making up less than
10% of reported cases. Neither is it the formlafse with the highest likelihood of
medical findings, as over 90% of evaluated cases harmal examinations and
laboratory tests. In many centers, however, sexiase is the commonest referral for a
medical assessment of suspected child maltreatn@&men this mismatch, it makes
sense that the medical evaluations not focus exelyson finding evidence of abuse. In
fact, for all CHAMP assessment, the abuse assessheunld be a subset of a thorough
evaluation of the child’s physical health and ard®ato refer for appropriate mental
health evaluation and treatment.

A. The Medical History

Background Medical HistoryHow much past and other history you take variesiges

to provider and patient to patient. You may chaosget a complete past history,
including a prenatal history; birth history; histaf past illnesses, surgeries and injuries;
and a review of systems, or to truncate your pasbty. As a minimum you will want to
know whether the child has had any ano-genital $gmgp, injuries, and procedures.
Issues with elimination, including urinary tractantion, genital discomfort, discharge
and bleeding, enuresis, encopresis, constipatimhfissures, must be elicited. For teens,
a menstrual history should be collected. Someigers do this first, to cement the fact
that they are a medical provider, before the hystdrcurrent complaint, while others



follow the tradition of getting a history of curtecomplaint, then filling in with
appropriate past and other medical history. A Rammistory should include the family
constellation, the various domiciles in which tiédd resides and visits, and appropriate
family medical history. Particularly sensitive asfs of the family and child history will
be addressed later.

Adult’'s Event History:Ultimately there are additional things that youlwiant to know
that will have to be obtained from an adult informpavithout the child hearing. You
may be able to get these details from the agemdiesrefer you the patient. If they have
not been provided, however, you may have to olite@m yourself. This information
includes behavior changes, behavior disturbancessexualized behaviors in the child,
the occurrence of domestic violence and sexualysimitted infections in the family and
observations that make one adult suspicious ofh@notThe occurrence of prior sexual
abuse events, and suspicions about voluntary sextigity are critical when interpreting
an exam. When a child has made a disclosure &wemf) elaborating how that disclosure
came about will help you know how much weight teegit. When a parent withessed
something, the actual observations will allow yowontextualize the observations.

Child’s History: Not everyone agrees on what roles physicians hmgbtaining an

abuse event history from the child. If possiblassbis being investigated, and
designated forensic interviewers will question ¢héd, it is best that they go first. They
should share their information with the providdhe provider may then use this and ask
the child for clarifications of particular medicagnificance. Some physicians believe
that their diagnosis is more secure if they talegrtbwn history without relying on the
work of others. The CHAMP physician will need tmoecdinate with the agencies they
support, when defining the limits to taking theldts history.

If at all possible a child’s history should be takdone. When children will not separate
from an adult, the adult should be prepared to beudral support, not answer questions,
not reinforce answers, and not react emotiondllye adult should be seated in a way
that he or she does not face the child. The chittkglical history is not a forensic
interview, but should nonetheless avoid mistakaswould raise questions of leading
and suggestion. A sample of questions has beemdeadh and will be discussed, but
creativity and flexibility to different situationis required. Finally, the physician must
embrace the attitude that it is better to comenotit no history from the child, than to
ask questions that are or create the impressibeiofy leading. A question is considered
leading, if it encourages a particular responsenyiirect questions commonly asked
by physicians would be considered leading by ttaadard.

With this in mind, if you believe that taking a lthis event history best serves the
medical evaluation, we advise that you begin binteducing yourself to the child as a
physician who takes care children. You may poutttbat you are not the child’s regular
physician, and that the child has been broughbtofgr special reasons. There is some
evidence that telling the child you will rely orethanswers to provide proper care, and
eliciting a promise to provide truthful answersiepful. Once the groundwork is done,
ask the child why they are there to see you. pso#otype question, this is a good one.



It provides the child with no significant informati, and cannot be answered in one
word. If this very open question produces an gictoesponse, requesting further
elaboration or continuation is the foundation @& best history taking practice. When
this does not produce a response, providing a fi@meference, from generally shared
information may help the child.

If the child made a disclosure to their mother, yoay ask the child if they told their
mother something special, or upsetting, and wredtilas. Similar questions may be
framed if the child told a teacher, was questiomgd police officer, or was interviewed
by a social worker. Once the child is on topie kitsstory may progress by building on
known information and requesting a narrative elabon. Some information may be
needed for medical purposes, such as use of a ggride occurrence of bleeding and
pain, the occurrence of ejaculation. These questian be phrased in novel ways to
provide the child minimal information, thereby l&ay the child to demonstrate their own
experiences. Once the child has told you that thene touched with a penis, you may
ask “did he do anything before that”, ‘how did tihadke you feel”, “did anything get on
you.” Any positive answers require elaboration.

As a last ditch effort, option posing (multiple et questions are used. These must be
neutral, and sometimes must provide an optionramrenticipated response. For
instance, if a child says she was touched, a confoilanwv-up question would be, what
were they touched with. If no answer follows yoigint ask “were you touched with his
hand, or his foot, or something else.” The bespoase to any questioning is a narrative.
The next best response is in response to a fewrgptor a framing question. Simple
endorsement of a historian’s direct question iknoited utility, although it can be
strengthened if the child is given an opportunityeject some postulates, but endorse
others.

Beyond details of the abuse, the child may haveighyyand emotional complaints not
elaborated in the conjoint or adult’s portionstwé history. When parent and child have
been very communicative, a simple question “do lyave any concerns about your
health beyond what we have talked about so far” sudifjce. When an adult is not
present, a complete review of systems may be ddathetie child. For the non-
disclosing child, going through the body asking festions location by location may
also create another opportunity to disclose. Agkbout the head, eyes, ears, etc.,
including the genitalia and the anus, “how haveryou been” and “what things have
happened to your .... that bothered or confused yolllproduce a non-leading
opportunity to hear about abuse and other healtiptaints. Be sure, when getting to the
anus and genitals to solicit the child’s prefemaghes for those parts.

For the adolescent, who is reporting sexual abatbey questions need to be asked. A
child’s sexual history — consensual or not - ispnierportant when interpreting the
examination. Similarly, emotional consequenceslufse often lead to risk taking
behaviors. Asking about tobacco, alcohol and @xjgpsure and use is important.
Suicidal thoughts, plans and behaviors, self-harah ss cutting, burning and erasing,
and runaway plans and activities should be elicifEBde most common emotional



consequences of sexual abuse are depression ardgposatic stress disorder.
Questions to screen for these outcomes may leaaddral or triage for limited mental
health resources. Finally, we should not assumiettie reported sexual abuse is the
only, or even the most disturbing experience thieldtas had. Asking about other things
adults have done that concerned the child, otheseabxperiences, and acts of the
accused abuser towards others may elicit repofpdydical abuse, a second abuser,
domestic violence or the sexual abuse of anothét.ch

B. The Physical Examination

The physical examination of a possibly sexuallyssolichild is a complete physical
examination augmented by a thorough anogenital exdimon. There are many reason to
perform a complete physical examination. Systesigos of sexually transmitted
infections, evidence of self inflicted injury, eeidce of physical abuse, bites and hickeys
from sexual abuse or activity are all importantod¥limportant, however, is to cement
the concept that this is a medical assessmenedfhiid’s well being, not an inspection

of the child’s hymen. Hopefully, this attitude niéinforce an approach established
during the medical history.

General ExaminationThe details of a complete physical exam need ndistesl here.
Inspection of the skin, however, is particularlypiontant. The neck, chest, breasts, back,
buttocks, and thighs are often the target of shestcbites and hickeys. If acute, these are
not only evidence of oral contact, but may be swealfior DNA and traces of saliva.
Rashes of the palms and soles are a classic firdisgcondary syphilis. Adenopathy
may signal HIV, LGV, granuloma inguinale, as wedlaher conditions. Bruises, scars
and hyperpigmented marks will be discussed inaréuthapter, but may indicate

physical abuse, or restraint during sexual ab$e development of the breasts, and
body hair are good evidence of sexual maturatismany adolescents, boys and girls,
shave pubic hair.

Female Genital Examinationtn general pediatrics, a quick inspection foriputair is
sometimes the only genital examination performedmiliarization with basic normal
genital anatomy is necessary before proceedingnidal examination. The labia majora
are all that is commonly seen on simple inspeatiime area. Once these are separated,
the labia minora, clitoral hood, and posterior featte are seen. In pre-pubertal girls the
labia minora are poorly developed, and do not sunddhe introitus, meeting at the
posterior forchette. In this condition, the fortthatself is not a discrete structure, but an
area between where the labia majora separate ambsterior introitus. In this region,
cutaneous tissue transitions to mucosa. Sometimees is agglutination of tissues here,
that may form a discrete translucent line, or aaaf friability that bleeds following
traumatic dehiscence. Within the introitus lies thiethra anteriorly, and the vagina
posteriorly. Folds of tissue extend from the ur@tlhrea surrounding the vaginal orifice.
There is great variation of these folds. Wherg theround the vaginal orifice, they
compose the hymen. The vagina itself, is not gkrnube, but has both transverse and
longitudinal ridges that vary from child to child.



Examining these structures is usually begun irstiggne position. For young girls,
putting the soles of the feet together, with thghh flexed, abducted and externally
rotated, the so-called “frog leg position”, is thest way to inspect the genitals. For older
girls, the use of the stirrups in traditional litbmy position is preferred. In this position,
the labia majora are inspected, then gently sepératith attention focused on the
forchette region. The physician must be awarkéf/tlyse labial adhesions producing
bleeding, so that this is not mistaken for sextalma. Bleeding lesions of the forchette
indicate recent trauma. The physician must berethat they did not cause that trauma
during the examination. Once the forchette is arad) the vestibule, including the
periurethral structures, lateral vestibule, angdasavicularis may be inspected for
bruises, lacerations, abrasions, scars, vesiobeacwae or other findings of significance.
The hymen will likely be poorly seen with this teafue, and the vaginal orifice may not
open.

Supine Labralktion Prone Knee Chest

Grasping the labia majora between thumb and inahgyef, allows the examiner to draw
them inferiorly and apart, the “labial tractionttenique. Tension is carried through the
tissues to the vestibule and vaginal canal, anidoftén open the vaginal orifice and
display the folds of the hymen. With this techr@gthe contour of the hymen should be
described circumferentially, with reference to thenbers of a clock face as an
indication of location. Some hymens are circumigatly complete, or annular, but
many have an anterior break, between the 11:00&@d Posterior to this break, the
hymen should be uninterrupted, though it may bekethby narrowings and
prominences. The area of most interest is theepostrim, below the 3:00-9:00 line. A
general sense of the dominant contour must be ogeeél Mounds, bumps and
prominences above the dominant contour are noandlthe normal hymen between
these elevations must not be mistaken for clefiscavities, notches etc. When the
hymen falls beneath the dominant contour in a facad, a cleft, concavity or notch is
present. Here we will treat these terms as synomgm If a focal narrowing proceeds
more than half way from the dominant contour toléwel of the vaginal wall, it is called
“deep.” If a focal narrowing proceeds to the leokthe vaginal wall, dividing the
hymen, a “transection” is present. At times thend@nt contour of the hymen will itself
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fall very close to the vaginal wall. This situatis described as a “narrow hymen.”
When the hymenal rim is less than 1 millimeter witdem the vaginal wall to the free
edge, it is markedly narrow. Caution, howeveruthdoe used when assigning all
dimensions. The level of the vaginal wall is oftéfficult to ascertain. Measurements
are difficult to make. Sometimes, when the hynsealisent over an extended area, a
blunt topped ridge will be present. Many examineosild also consider this an absent
hymen, sometimes referred to as a “speed bumpverny cooperative children, and
adolescents, simple inspection of the hymen magulgenented by manipulation with a
cotton tipped applicator. Moistening the swab witliter or normal saline will lubricate
it sufficiently, and reduce a burning sensatiorwfperceived by pre-pubertal girls.

Any finding noted in the supine position needseaabnfirmed with another position or
technique. Though tension will tend to pull up tyenen, gravity continues to pull it
down. Folds in the hymen account for much apparentour variation, and may not be
obvious as folds. Moist hymenal mucosa may stickdjacent vaginal or introital
structures, holding the hymenal rim down. Tworaléive techniques attempt to resolve
these issues. The first is the “prone knee-chastition. The child is placed on her
knees with the knees about shoulder width apad tlae buttocks high, above the knees.
Then the upper chest is placed on the exam taltle tle head turned to the side, and an
ear on the table. The back should be lordoti¢sway back”. In this position, the
thumbs of the examiner are placed in the fold betwtbe buttocks and labia majora,
with the fingers extending over the buttocks. Bh&ocks and labia are gently pulled
superiorly and apart. If relaxation can be achieviee vaginal will fall open, and the
hymen will fall downward like a drape. Inspectioitthe posterior hymen is very much
enhanced, and inspection of the upper vagina, ®vtre level of the cervix, may be
made. Confirmation of supine findings and evatuafor previously unrecognized
variations in hymeneal contour can be made. Wherymen continues to stick to the
vestibular or vaginal walls, or will not unfold|liing the vestibule with saline or water is
often helpful. The child is returned to supineghleg or lithotomy position for the final
technique. Once again using labial traction, tken@ner will slide the labia majora
anteriorly, pulling up the forchette area as a d&ualine or water is dripped into the
cupped introitus, floating out the hymenal membrali@ curved meniscus is formed,
optical distortion will be noted. This can be dewth by moving the labia and by
draining and refilling the introitus with water urd good sense of the anatomy is
achieved.

Male Genital Examination:Very little is written about the male genital exaation.

Male genital injury is more commonly due to physite@n sexual abuse. The penis
should be inspected for bruises, lacerations, anakseéons. Bite marks and suction
petechiae may be related to oral sex. If a foreskpresent, and retractile, it should be
pulled back to examine its under surface and taeggpenis. The penile shaft should be
inspected circumferentially. The scrotal sack$e &xamined for injury, and the
presence of both testes in the scrotum is assessmasual swelling or tenderness of the
testes may indicate impact or crush trauma.
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Anal Examination:When proceeding from the genital examination toaha!
examination, careful inspection of the perinealyh@hd median raphe should be made.
While bruises, lacerations or scars are occasipsakn, the nature of the raphe often has
significant impact on the anal exam itself. Thesis best examined in one of the two
“knee-chest” positions. Prone knee-chest was testin the female genital
examination, and offers the best view of the anAs.an alternative, the supine child may
grasp their knees and draw them to their chestsiin@ne knee-chest position.” Once in
the position, traction on the buttocks, just owdite peri-anal tissues, can be used to
separate the buttocks and encourage opening aefthlecanal. Dilation of the canal must
be kept track of. Immediate wide dilation > 2.0 isna notable finding. The width of
dilation, persistence of dilation, and presenceisible stool in the rectal ampulla should
be noted. Dilation that occurs only following tiaa is less notable, but the same
observations are germane. The tissues surroutizgngnus are again surveyed
circumferentially with reference to the numbersafiock face. Bruises, lacerations,
abrasions, scars, tags, and vascular changesta ngormal depressions of the tissues
are sometimes noted at the 12:00 or 6:00 positimnso-called “diastasis ani.” The skin
may seem thin, shiny and more lightly pigmentedghé& he median raphe may continue
onto the anal verge with a mount, protuberancéag@of tissue. These are normal
structures. The condition of the verge itself wdky with relaxation. A tightly
constricted sphincter will pull up deep folds, vehiblds will become shallow or flattened
as the external sphincter dilates. If the extespaincter dilates, but inner sphincters
constrict, a prominent ring at the verge or “tiign$ may develop. When sphincters
dilate, the pectinate line may be exposed.

C. Assessment and Diagnosis

A diagnosis of child sexual abuse requires unequavmedical findings and/or a clear,
consistent, and credible account by the child. at&rethan 90% of assessments produce
no diagnostic physical findings. This does not pré\a diagnosis of child sexual abuse.
A child’s disclosure, with age appropriate detllowing non-leading questions may be
adequate. The support of adult observations, dnetuunprompted disclosure, behavior
changes, and contextual evidence strengthensdlgeastic reliability of a child’s
statements to the physician. Physical findings matyprovide independent
corroboration of historical events, but should Ibetinconsistent with the reported abuse
events. Under these circumstances, child sexusleais the predominant likelihood, and
should be the premise directing further assessarahtherapy. A diagnosis of child
sexual abuse can be made.

Positive physical findings strengthen the diagmossisessment. Acute anogenital
injuries have been found to heal remarkably rapgsiigt completely. The presence of a
bruise, laceration or abrasion, indicates traunthenpreceding days or weeks. This may
support a matching history, suggest abuse thatdsalosed, or indicate other trauma.

In particular, small lacerations between the pagatdolds may be simple fissures from
constipation rather than sexual injuries. Abrasjdmuises or lacerations of the labia, and
forchette may be from straddle injuries. True s@ae rare, and must be distinguished
from normal variants. Diastasis ani in the midlivas been mistaken for a scar.
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Adolescents sometimes have depressed groovesiiridbga navicularis that may be
mistaken for scarring. An avascular line througg inid fossa extending to the forchette
commonly occurs and is called “linea vestibulari$His has been mistaken for scarring.
Structures that fall neatly in the midline are hk be normal variants. Bands
connecting the hymen to the lateral vestibule, thedattachment of intravaginal ridges to
the hymen have been mistaken for scarring. Cledmhormal tissue, with a fibrous sub-
cutaneous component may represent true scarridgndicate past trauma.

The most common persistent finding, however, ikange in the hymeneal contour.
Hymeneal transection in the posterior rim strongticates traumatic vaginal
penetration. In most cases this will be sexud alsuidental penetration may have
occurred and must be excluded. Deep notches (>dBQ@k& hymeneal width) posteriorly
are good evidence of penetrating trauma in pre4palogirls. The data on post-pubertal
girls supports significant concern as well, bus fimding may not be as determinative.
Absence of the posterior hymen clearly indicatesepating trauma, but the significance
of very narrow hymen (~1mm) is often debated.

Anal dilation that is immediate, persistent, greditan 2cm diameter and occurs in the
absence of rectal stool is concerning, but debat&shous pooling is a normal variant. It
can be differentiated from bruising by having thddtstand, and then repeating the
exam. Bruising will persist. Very prominent fosascular engorgement with blood, in
young pre-pubertals, is controversial, and at rmostewhat concerning. Tags on the
anterior and posterior anal midline are commonamral children. Tags that are
prominent, and away from the midline are much tssamon and may signal past
trauma.

Sexually transmitted infections will be discussearenin the next section. A well
established STI raises the possibility of sexuakact proportionally to the rate with
which it is non-sexually transmitted. Outside preginatal period, gonorrhea, syphilis,
and Chlamydia are rarely non-sexually transmitt8giphilis is a long lasting infection,
SO microbiological tests may remain positive fareay long time after perinatal
transmission. Gonorrhea rapidly resolves followpeginatal transmission, so identifying
gonorrhea suggests sexual contact. The persistémeginatally transmitted Chlamydia
is incompletely understood. In the first threergeat life, it is difficult to exclude
perinatal transmission. Thereafter, Chlamydiastrang indicator of sexual contact.
HSV and HPV can be perinatally transmitted, autwculated from non-genital sites,
and transmitted during ano-genital care, as wedlexsial contact. The occurrence of
primary genital herpes and genital warts raisegjtlestion of sexual contact, but other
avenues of acquisition must be considered. Thisesfor HIV as well, though the
routes of non-sexual acquisition are limited ang itma largely excluded during a
medical history.

Beyond the diagnosis of sexual abuse, a completicaleassessment may identify other
diagnoses. These need to be shared with the ¢mgsagency, and with the child’s care
provider, so that the child’s health is protect®dhile the CHAMP physician is unlikely
to issue a mental health diagnosis, any indicatfsuicidality warrants an emergency
mental health assessment, and indicators of sogimfirisk taking, depression or PTSD
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should prompt referral for a formal mental healtalaation. Confidentiality may be
promised to adolescents regarding their drug, alcabbacco and sexual practices, but
suicidality must be disclosed.

D. Diagnostic and Treatment Plan

This section completes the standard SOAP appraactetlical evaluation. Tests may be
obtained to complete the diagnostic work-up or lamkadditional problems, and
identified problems may require treatment.

A common concern is whether to order STI testimgl, which tests to order. STIs are
not common in sexually abused children affectingrapimately 2-3% of children
evaluated for alleged sexual abuse. An indivicgaliapproach is recommended. The
presence of one STI in the patient, the perpetratdheir family indicates the need to
test for all STIs. Historical or physical eviderafepenile penetration of any orifice
signals the need to test that orifice for gonorréwead Chlamydia. Symptoms of STI
require evaluation with definitive testing. Thdid#ive tests are: culture for gonorrhea,
Chlamydia and herpes virus, serological testsyph#is, HIV and hepatitis B, and
pathological tests for HPV. Usually, a visual diagis of HPV lesions is deemed
adequate. Trichomonas may be assessed by micros@mination of a wet prep, but
culture is both more sensitive and more specific.

If the CHAMP physician believes that the child lh@en abused, the child is disclosing
abuse, or the child displays significant behavistutbances, referral to mental health
professional is required. Many sexually abusettiodm benefit from therapy.
Occasionally a child’s history or abuse remainsanrgpiestion. Referral to a forensic
psychologist or psychiatrist may help here. Prot®éor extended forensic evaluation
have been researched, and a provider specificallyed in one of these methods may be
optimal.

It has been noted that past sexual abuse is cormmtba mothers of sexually abused
children. Many of these women have never benefited therapy themselves. Caring
for a non-offending parent is a crucial part oficgifor the child. Domestic violence,
substance abuse, depression and past victimizatish all be addressed.

The injuries of sexual abuse rarely require treatrtieemselves. Occasionally
lacerations require suturing, and repair of a toomen has been attempted, but is
controversial and rarely needed. Bleeding fronpdeéhe vagina or anus must be
visualized, and may require admission and exanunatnder anesthesia. Sexually
transmitted infections are treated, and their tneat is not further detailed here. Other
medical problems may be identified, either fromsdylor incidentally. Appropriate
treatment should be prescribed.

E. Conclusion
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This chapter outlines a complete assessment afdy eliho may have been sexually
abused. Findings should be communicated to otbdys effective. Communicating to
the child and supportive adults that the childrisvdl be well, and steps to assure that
outcome is paramount. Studies have shown that iesdion and discussion with the
evaluating physician can leave a child feelingdyedbout the normalcy of their body,
and their well-being. Treating related and inctdéphysical health findings assures that
well being. Appropriate mental health treatmegt@ases the chances of long term
mental health. Some people may believe that alsuseatastrophic event that
guarantees deep damage or even deviancy. Thisnppéen must be countered, without
undermining the incentive to seeking appropriatatadehealth help. Ending abuse, and
protecting a child from repeat abuse are essdnti@covery. This outcome cannot be
produced by the physician alone. A well prepareitten report to children’s protective
agencies, still or video images of important phgkfmdings, and participation in multi-
disciplinary teams all support this outcome. Whenessary, the CHAMP physician
must be prepared to provide well founded, convigtestimony in court.

Keeping up with changes in the field will be neeegdo be able to serve the child,
agencies and court in this fashion. Reviewingenirtiterature, and attending
professional meetings on this topic will help. the maximum extent possible, CHAMP
providers should photograph or video-tape theingrations and submit them to our
peer review process.
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Chapter 3: Evaluating Sexual Assault
Reading:

Christian CW. Forensic evidence findings in prepaibrictims of sexual assault.
Pediatrics 2000; 106: 100-103

Palusci VJ, Cox EO, Shatz EM, Schultze JM Urgeetlical assessment after
child sexual abuse. Child Abuse Negl. 2006; 3("-86

Centers for Disease Control and Prevention; WorkoW#, Berman SM.

Sexually transmitted diseases treatment guidelR2@36.
MMWR Recomm Rep. 2006; 55(RR-11): 1-94

Evaluating sexual assault has much in common wigttuating sexual abuse. In
Maryland, abuse is by a caregiver or household neenalssault is by others. A history of
the events must be collected in detail, as detaitribute to both the medical
assessment, and to credibility in legal fora. Neading questions that elicit a narrative
while providing reliable and valid information aree foundation of such history taking.
The history must also include past medical andnigtic history, social, behavioral and
emotional history. Taking an emotional and behalibistory in a time of acute crisis is
difficult, and a follow-up assessment may be advditme to explore these areas.
Differences between abuse and assault includdexidd spectrum of assailants, the
need to collect a forensic evidence kit, and treeafrophylactic medications. The
assessment of acute sexual assault and colledtionenmsic evidence kits is not
envisioned as a core activity for a CHAMP physicidmcal circumstances may cause
the CHAMP physician to consider offering these @y in some situations.

A. What is Sexual Assault

The definition of what is abuse, and what is agsaulefined differently in different
settings. We will not attempt to put a definitifmmth here. For the purposes of this
chapter, we will use the term “sexual assault” gamacts of abuse or assault occurring
within a time window that allows for the possilyjlinf collecting a sexual assault
evidence kit, and the provision of prophylactic meations. This window is defined by
sexual acts and timing, not the relationship ofdhid to the assailant.

The traditional window for a forensic evidentiayaen, or “rape kit”, is 72 hours. Newer
DNA detection techniques have extended this windmw studies in prepubertal children
shorten it. When there is the possibility that earwas deposited on the skin, older
techniques are effective for 48 to 72 hours. &whgina of a post pubertal female,
detection may extend out to 120 hours. In a pregabvagina or anus, however,
detection after 24 hours is uncommon. By contisssten in the environment, on towels,
clothing, bedding, carpets etc., is detectablefoextended period of time.
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Prophylactic medication for pregnancy and STisra/joled to adolescent and adult
victims of sexual assault. For the most part,@éhragdications are most effective if given
within 72 hours of sexual contact. Extension oui\te or even seven days may be
possible, but with decreasing efficacy. Pre-pudatiildren usually do not receive
prophylaxis. The exception to this is for HIV. & provision of HIV prophylaxis is
somewhat controversial, but again a 72 hour windgoallowed. We will return to these
issues later, but together with the rape kit, tasasures tend to draw a 72 hour window
around the procedures discussed below. Othermsds@assess a sexual abuse complaint
urgently are reports of pain, current apparentinjbleeding, or symptoms of sexually
transmitted infection.

B. Collecting the Rape Kit

Collection of a rape kit impacts the entire physeaamination. Collection, and
examination, begins when the child is first recdiv&exual assault patients should be
moved into a dedicated area as soon as possitdepid shedding evidence, and picking
up traces from other persons and locations. Angtbn the body of a sexual assault
victim may be evidence, including but not restuicte, stray hairs, bits of dirt and plant
matter, threads and paint chips, and residue frgands or adhesives. Victims who have
not bathed or changed their clothes are askedua €in a drape, and disrobe, placing
their discarded clothing in paper bags. They naytdress in scrubs or a hospital gown,
and the drape is folded up for submission withkilhe

The actual examination begins with thorough ingpeabf the skin. Injuries are
obviously important, but adherent material, staiitged residues etc. are all important.
Often this inspection is aided by use of an altévedight source. Cobalt blue light
viewed through an orange filter is the current déad, and the old Wood'’s lamp is used
as a last resort. Bites, hickeys, stains, andidigeiids are sampled with a moistened
swab that is then labeled and set aside to drjhesige residue and crusty dried material
may be scraped into a paper envelope with a schlpéé. Hairs, fibers and dirt may be
lifted with cellophane tape then attached to a asicope slide or a card. Once trace
evidence is removed, closer inspection of any inpurmark is performed. The presence
of tenderness, with or without apparent bruisingls® noted. All findings should be
documented on a body diagram, and visible injustesuld be photographed.

Following the cutaneous exam, a general examinadiperformed. At certain points
additional forensic evidence is collected. Insjpecof the mouth should look on the
palate for evidence of petechiae or bruising itélicduring forced oral sex. If oral sex
occurred, swabs are used to collect residue fremabesses and fornices of the mouth,
rubbing in the recesses of the lips, under theuerand around the base of the teeth.
Some kits will call for the patient to chew a 2 Xsaturating it with saliva, as a standard.
Head hair and pubic hair are requested in many &itd should be plucked. Sometimes
this step is skipped so as to spare the patiestier®s can support this step by agreeing
not to shave, color, or perm their hair. The puiar is also combed towards an open
sheet, collecting any traces that comb out, and tihe comb itself for inclusion in the
kit.
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The genital exam may begin in the same mannethkatexual abuse exam is performed.
Prior to labial separation, a moistened swab isl tis&ollect any residue on the labia
majora, mons veneris, and perineal body. Labjedusion and traction are used to
evaluate the introitus for injury. Anterior, lad&Band posterior vestibular structures are
looked at in turn. Acute injury during sexual agdse&s commonest on the posterior
forchette and the hymen, but labial injury, pertaral injury, and injury in the vestibule
all occur commonly. These areas must be thorougblyalized. A complex hymen may
need to be “run” with a swab to look in all of ftdd for injury. Injuries as extensive as
laceration through the hymen, fossa navicularid,farchette, and as minimal as a few
petechiae surrounding the urethra may be significollowing direct examination,
swabs are collected. For the post pubertal ggheculum exam may be appropriate.
This allows for collection of swabs from the pogiefornix of the vagina, and the
cervical os. For other girls, swabs may be restli¢o a blind swab of the vagina, or
even limited swabbing of the forchette and fossacudaris. The exam should be
adjusted to the reported acts of the assailantfl@dge, anatomy and tolerance of the
patient.

The anus is also examined much as it is in theadehuse exam. Early in the process,
swabs of the buttocks and the peri-anal tissuesdlected. Following examination for
lacerations, abrasions, and bruises, a swab @rtakecanal and rectal vault may be
obtained, as indicated by the history, and toleratethe patient. If there are significant
anal symptoms, following reported penetration, anpg may be performed.

If any cutaneous swabs were collected, a contrabsinom a similar but unaffected
patch of skin is also collected. Blood specimarsadso requested as a control. If there
is any evidence of intoxication, in the historyimthe examination, blood and urine for
alcohol and drugs are collected. Date rape dsugs) as GHB, ecstasy, rohypnal and
ketamine may not be detected in routine hospitattbogy, and require special
handling. The kit itself must be packaged andeskatcording to instructions. Kits are
turned over to police investigators according ®‘tlules of evidence” with appropriate
documentation.

C. Sexually Transmitted Infections

In the otherwise sexually inexperienced child, aeyually transmitted infection is
important, and guidelines for testing, outlinedhe sexual abuse chapter, should be
followed. Some worry that a pre-existing STI ma&used to embarrass or harass a
victim, and choose not to test for diseases thkfowiprophylaxed anyway. We believe
that patient care is best guided by full informagiand recommend collecting gonorrhea,
Chlamydia, syphilis, HIV, Hepatitis B and C testimig these patients. Prophylaxis is
often given for gonorrhea (ceftriaxone 125 mg i.on.¢cefixime 400 mg p.o.), Chlamydia
(azithromycin 1 gm p.o.) and trichomonas (metrondd@ 2 gm p.o.). HIV prophylaxis
may be begun if the patient desires. HIV testsC@Rd liver function tests must be
drawn first, and a three to five day supply of #eative two or three drug regimen
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provided. Treatment is for 28 days, and so follgqwin an appropriate setting must be
established before beginning this regimen.

D. Pregnancy Prophylaxis

If a pregnancy test is negative, prophylaxis aggnsgnancy may be given. Plan B is
given immediately and again in 12 hours. Thismesgi has fewer side effects than older
regimens, but must be started within 72 ours. dider regimens (Ovral two pills
immediately and in 12 hours) may be effective ouite days following contact, but
with decreasing efficacy. Informed consent shaxglain that these drugs may work by
preventing implantation. Some families considerhsa method to be abortion, and may
choose to forego contraception once they understand

E. Rape Trauma Syndrome

Rape trauma syndrome is a description of how worespond emotionally to rape.
While this condition is well recognized in adultsshould not be applied to children.
Some children may follow the pattern, but many db rt is not unusual for adolescents
to be unfazed, or apparently pleased with the atethey receive during a sexual
assault assessment. Unusual combinations sudtyasss about the cutaneous and
breast exam, but ready accommodation to the gesxtah are common. Presumptions
about “normal” behavior should be set aside wheessng these cases.

F. Assessment:

Injuries documented during a rape assessment cerbooate a child’s story of sexual
contact, or suggest sexual contact in a non-disgazhild. In young children this is
enough to establish that a crime has been committedlder children who may
voluntarily consent to sexual contact, physicatliiigs may not be relied upon to make
such a determination. Injuries have been shovretboth more common, and more
extensive, following sexual assault than volunteyual activity, but significant overlap
exists, and no physical finding can establish éheg¢xual act was not voluntary. The
history and non-medical examination must be raligdn to determine whether contact
was voluntary or assaultive.

G. Follow-up

Though the emotional response to rape may varye isea high probability of post
traumatic stress disorder and other behavioraleamotional disorders following rape in
children. Referral for mental health assessmemtasdatory in all cases. Medical

follow up of patient’s two weeks after their init@ssessment is also recommended. The
healed state of the child’s genitalia will be do&mted against the possibility that a
second assault may occur. The child’s compliante pvophylactic medications, and
their effective prevention of pregnancy, and seiyutghnsmitted infections are verified.
Behavior by the child that contributed to the rapa be explored, and effective
protection from family and community threats carebsessed. Finally, many children’
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and their families, need follow-up and encouragdaneiollow through with referral to
mental health services.
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Chapter 4: Evaluating Cutaneous Trauma
Reading:

Sugar NF, Taylor JA, Feldman KW. Bruises in infaahd toddlers: those who
don’t cruise rarely bruise. Pugeot Sound Pedi&asearch Network. Arch
Pediatr Adolesc Med. 1999; 153: 399-403

Labbe J, Caouette G. Recent skin injuries in nochadiren. Pediatr. 2001; 108:
271-276

Kos L, Shwayder T, Cutaneous manifestations ofichiluse. Pediatr Dermatol.
2006; 23: 311-320

Mudd S, Findlay J. The cutaneous manifestationscangdmon mimickers of
physical child abuse. J Pediatr Health Care. 2084123-129

Maguire S, Mann MK, Sibert J, Kemp A. Are thereteats of bruising in
childhood which are diagnostic or suggestive ofsafuA systematic review.
Arch Dis Child. 2005; 90: 182-187.

Maguire S, Mann MK, Kemp AM. Can you age bruisesuaately in children? A
systematic review. Arch Dis Child. 2005; 90: 185¢18

Bruises, abrasions, lacerations and other phys@ama to the skin are the commonest
physical findings resulting from child physical @leu These injuries are also the most
common physical findings resulting from accidemtalma. Distinguishing between the
two causes is at some times obvious, and at othetes difficult. Epidemiological facts
about cutaneous injury can help to raise suspicidhe youngest of children. Patterns
apparent in visible injuries may provide readilgndifiable evidence of the causative
traumatic event. Whenever minor cutaneous legjoresrise to abuse concerns, a
complete history, physical examination, and appad@imaging and laboratory work up
should be performed so as to fully understand #tera of traumatic events.

A. History:

When a child can give historical evidence in hiier own assessment, the child should
be taken aside for an independent history. Wheltipteuadult historians are available,
interviewing them separately contributes to thesssient. Additionally, whenever
information is provided, the source of the informatshould be ascertained. Information
from direct observation must be distinguished fiaformation that is inferred from
circumstances and second hand information obtdnoed the report of others. Failure to
do so may attach too great a weight to consistenayconsistency between one history
and another, or the physical findings.
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It is good to request a trauma history both befanel during the physical examination.
Taking a trauma history before the physical examyiges no clues to patterns and
locations of injury. This will make it harder taldricate or conjecture explanatory
trauma. Ultimately, the consistency and completsrué this history will be scrutinized.
Bruises, however, may not develop until a day diolowing the inciting trauma. As
children become older, and more mobile, bruises otayr during independent
activities, of which a caretaker may be unawareririgy the physical examination, it may
be good to again request an explanation for eapbritant injury. This will give the
historian clues to what we are attempting to explarompting memory, or creativity.
We will later analyze variations in given histories

The behavioral and developmental abilities of thié&dowill be important when assessing
the given trauma history, and when assessing thgiqai findings. The current motor
abilities of the child may preclude the child’siagtin the way the adult historian
describes, forming a historical inconsistency. yfimay also convey surprising ability
that raises the likelihood of accidental injuryhelchild’s behavior may be quite passive
and mild, explaining delayed recognition of paim @nsability. It may also be difficult
and challenging, explaining relational difficultietween a caretaker and the child.

The past history and family history should resadioundation of completeness. Sitill,
certain topics are worthy of focus. Recent villakiss, followed by easy, or spontaneous
bruising may signal immune thrombocytopenia. Weigks, fevers, body pains, or
pallor may indicate lymphoma, leukemia or otherdamarrow disorders. Bleeding,
bruising, surgical and dental histories provideopportunity to evaluate for hemophilias.
If the child is a boy, bleeding following circumma may point to a bleeding disorder.
For adult female relatives, a menstrual historgpprg duration and flow may provide
the only clue to von Willebrand’s disease, the camest of the hemophilias. A much
less common concern is the possibility of collagascular disorders. Joint
hypermobility, skin laxity, unusual paper thin ssagasy laceration, and difficulty
retaining surgical sutures all point to Ehlers @andyndrome, and will impact on the
injurability of skin.

The family social history is sometimes highly gemaabut must not be over-interpreted.
Domestic violence increases the likelihood of chitdise by both the assailant and the
victim. The stresses of single parenting and pggvweay increase the likelihood of
abuse. Personal limitations may be evident astanbes abuse, low education, or mental
iliness, further decreasing the caretaker’s ressuvehen faced with childhood
challenges. Risk, however, does not demonstrateeabThe recognition of risk helps to
direct treatment for the abused child, and riskioéidn of the non-abused child. When
the evidence of abuse is equivocal, an assessrhask snay form the basis for resolving
that uncertainty and developing a plan.

B. Physical Examination:

As with the history, the foundation of the physieabm is a complete clinical
assessment. Rather than outline this complete exaportant and overlooked areas will
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be stressed. Injury to the head is particularlganant in young children, as they may be
the only sign that a vomiting, somnolent, or ifichild suffers from intracranial
injuries. Examination of the scalp can be purdmedspection through the hair and by
palpation. Bruises, step offs, swelling, tendesmascrepitance should prompt suspicion
of significant impact to the head. Fine peteclaiad alopecia may be evidence of hair
pulling, particularly if short broken hairs are@fund. Impact to the face may leave
bruises outside, on the skin, and inside, on théroucosa. Look at the buccal and labial
mucosa for bruises and lacerations from impadtédace. Other important oral findings
are torn frenulae of the tongue and lips, and pigesl bruises and lacerations.

The eyes require careful evaluation. Ophthalmoglegappropriate constriction or
dilation, and non-reactivity to light may be a swjfrcerebral injury. The sclerae may
show petechiae and hemorrhaging from direct trawumfxpm indirect effects of
suffocation, strangulation, and valsalva. Insmgectf the retinas of neurologically intact
infants is often difficult. Direct ophthalmoscoplgould be attempted, as retinal
hemorrhages create great concern for intracramialyi. False positives are rare, though
false negatives are more common, and a direct afphtiscopy should not replace
indirect ophthalmoscopy whatever the result.

Examination of the body may proceed by completebigag, or serial disrobing of the
body, but all body surfaces should be well inspkctd/henever a bruise is suspected
several observations are relevant. A historiaherchild, may be asked for an
explanation. Similarly, they may be asked if tharkns recent, like an injury, or long
lasting, like a birth mark. Pressure on the lesi@y elicit tenderness, in an injury, or
blanching, in a vascular mark. Palpation will derstoate whether the mark is over soft
tissue, or a bony prominence. The color, shapesemdof the bruise should be noted,
diagramed, and photographed according to technipa¢svill be discussed later. Non-
injured areas should be palpated as well. Palpatiche abdomen is routine, and any
evidence of abdominal tenderness requires followeuple out visceral trauma.
Palpation of the rib cage may identify tendernssllings, and crepitance from
underlying bony injury. Similarly, palpation ofdfappendicular skeleton may
demonstrate tenderness, motion, crepitance, sweallimeformity from skeletal fracture.

Aside from acute injuries, other marks may be ingratrto the assessment. Pigmentary
changes in otherwise normal skin; changes in textith or without color change; and
true scarring, with thickening of skin and disturba of the sub-cutaneous tissue, all may
persist as long lasting evidence of injury. Ingjex palpation, and manipulation of the
skin are needed to distinguish these entities tlagylshould not be lumped together
under the broad heading of “scarring.” Hyperpigtagaon commonly persists in dark
skinned individuals, following inflammation, burmgnbruising, abrasion, and many other
skin conditions. This is a result of superficiguiry. The pattern may give specific
indication of the inciting trauma, similar to thase with bruises, and this must be
evaluated against the history to assess the pltgsdfiabuse. Hypopigmentation, and
textural changes usually result from deeper injtoythe basement membrane. Burning,
cutting and deep abrasion are typically the caBmntaneous vitiligo, and striae must
be eliminated in certain circumstances. A true,sedh changes in the mass and
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elasticity of subcutaneous tissue, usually impdi@siage of subcutaneous structures with
subsequent repair. Incision, laceration, or paldidy deep burning or abrasion are
implicated. The presence of unusual paper thirsssteould also direct the CHAMP
physician to consider Ehlers Danlos syndrome. géreeral nature of the skin is of
interest as well. If the skin is loose and bagmyif the skin is unusually elastic, Ehlers
Danlos should be suspected.

Observations on growth and development will hekeas the past health and nurturing of
the child. A height or length, weight, and headwinference need to be measured and
plotted. Obviously a single point is not as helisi the growth trend demonstrated on a
growth curve. The history, or review of past relsowill aid in evaluating growth
parameters. The developmental abilities of thildhould be independently confirmed
where possible. Motor abilities inconsistent vitie explanatory trauma history create
concern for fabrication to hide abuse. Developmlestlays will require addressing,
whatever the abuse assessment. Delays in langeag®pment are very common in
abused and neglected children, and must be addrastee child’s care plan.

C. Imaging and Laboratory Investigation:

The laboratory investigation is designed to loakdocult injury, and to explore a
differential diagnosis to inflicted trauma. Coagpéthy screening is the most frequent
recommendation. Screening is not usually reconameif the only finding is a clearly
patterned injury, such as loop marks. When the mabased on “too many bruises”,
when there is a pertinent child or family medicatdry, or when there is internal
bleeding, a coagulopathy will be required, whateiaerbruise pattern. A complete blood
count with platelet count, PT, INR, and PTT aretireely ordered. This screen, however,
is incomplete. Many would add a von Willebrand&pl to evaluate for the commonest
form of bleeding disorder. The presence of petexihnay suggest a platelet disorder, and
platelet aggregation studies might be appropriata-ombin time, fibrinogen, and factor
VI, IX, and XIllI, have all been recommended, lustually for severe internal bleeding.
Coordination of this work-up with a hematologispreferred.

If a child appears to have been recently beatbéor#ory testing will add to the
sensitivity of the examination for internal injusieALT and AST testing improve the
sensitivity of the clinical exam for liver injuryThese enzymes rise and fall rapidly, and
may be unhelpful several days after the incidéahylase and lipase increase the ability
to detect pancreatic injury, and urinalysis contrds to evaluating renal injury. Amylase
takes time to rise, so testing less than four hfmllewing the traumatic incident may
miss the injury. Testing urine and stool for ot@lbod may help detect occult
abdominal trauma.

Deep muscle injury may occur with extensive fortekating. Myoglobinuria may be
detected as a color change, or as heme positime with no red cells. Testing the blood
for CPK and myoglobin will demonstrate deep mus&erosis. Additionally,
myoglobinuria may result in renal failure, and serits special acute medical
management.
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Genetic testing is available for collagen disordmrsh as Ehlers Danlos syndrome.
Blood and skin biopsy sample based tests existiléthe need to perform a skin biopsy
will obviously give the family and practitioner p=ay neither test should be performed
without a clinical indication based on the histdamily history or physical examination.

The skeletal X-ray survey is recommended for adpgeted child abuse cases under age
two years. We will discuss this imaging modalitymore detail, later. Certainly

children under age two with suspicious bruisescarelidates for a skeletal X-ray survey.
The finding of occult injuries has great significan If the exam produced concern for
skeletal injury, the region of concern should bplesed radiologically, whatever the
child’s age.

Computed tomography of the head has been recommémaery young infants with
suspicion for child physical abuse. Infants unalee year of age, with contusions of the
head and face or skeletal injury, and infants usdemonths of age with any evidence of
physical abuse are most likely to have intracrainjakries found on screening evaluation.

D. Assessment and Diagnosis:

Once again, a diagnosis of child abuse will restlioect evidence that abuse has
occurred. Bruising and pigmentary marks may displaterns that reflect the inciting
contact. Bruising in the shape of a hand bespaakap. Parallel lines of bruising may
outline the impact of a board, belt, or cord used/hip the child. Clusters of oval
bruises may correspond to the finger tips of agrashand, or the knuckles of a fist.
Many such patterns have been recognized. Eachtielltail of inflicted injury. Barring

a convincing and physically consistent history,ssbmust be suspected whenever there
is a pattern. Classic patterns such as belt meré,of cord marks and slap marks
effectively document abusive injury.

Another sort of pattern speaks of child abuse. Fdteered child syndrome is a pattern of
multiple independently occurring injuries that drexplained and unusual for the child.
This pattern rests on the idea that when a singlswal and ill explained injury occurs,
abuse is suspected but unusual other events chamxcluded. The repetition of such a
circumstance however, suggests abuse, which tertus tepetitive, rather than unusual
circumstances that should not arise repeatediyriés may be judged to be independent
on various grounds. A fracture with evidence ddlimg, and a new bruise likely
occurred at differing times. If the fracture istbé ribs, and the bruise is on the face, they
occurred in different locales. Even two skin impgrmay be distinguished if their
locations indicate they must have arisen from tejuaesate blows. Finally, different
traumatic mechanisms, such as a burn and a blouldvbe judged to be independent.

There has been a tendency, in the past to “datesés, so as to label them separate
events, and fix them in time. Charts of colorraein bruising, with proposed age
criteria have been published, and various chaetsnaernally inconsistent. Recent
research has shown these schemes to be inacanmdtphysician assessment of bruise
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age to be inexact. Yellow coloration will not keea in a bruise until at least 18 hours
following injury, but a red color may persist thghout the life of a bruise. Two bruises
of the same generation may have very different agmees. While a CHAMP physician
may have some feel that one bruise is very reeactanother is very old and resolving,
more exact comment on age, and differentiation lshioot be made.

There was earlier reference to ill-explained, andswal injuries “for the child.” A
knowledge of what injuries are expected in childmd of normal child behavior is
necessary to make such a determination. Youngtsigery rarely manifest any bruising
at all, but may have short shallow abrasions, goéthe central chest and face. These
abrasions should be consistent with scratchindgibyshort soft nails of the infant itself.
As the child begins to pull to standing, and wdtkng objects, he or she will begin to fall
and collide with objects. There are very seldoore than five bruises on a single child,
and bruises are typically oval, anterior, and gueg bony prominences. The forehead,
scalp and anterior shins are the most common mtafor such injuries. Walkers bruise
more commonly still, with a greater number and etd bruising. As many as half of
toddlers will have bruising, with up to eleven Ises per child. Still, the great majority
of bruises are found over the knees and shinsbansges should be predominantly oval,
anterior, and over bony prominences. Childremiatlevel of ability get around, and into
trouble, beyond the direct observation of a caeataleven a diligent caretaker will not
be able to explain each injury. In general, theers@vere the injury, the more
expectation there should be of an explanation. Wiijgries do not tell a specific tale of
abuse, and are not part of a pattern of repetitipgy, but remain ill-explained and
unusual, suspicion of abuse remains, even thodigimaiagnosis may not be made. As
in much of medicine, the gray zone is quite big.

E. Diagnostic and Treatment Plan:

The great majority of cutaneous injuries heal waltheir own. Bruises resolve over
about two weeks time. More extensive injuries ke longer, but extended persistence
should raise the possibility of another diagnogiglan for re-examination may assist
when the nature of a finding is in doubt. Evolatend resolution is expected for all
bruises, but is much slower for congenital lesisumsh as hemangiomas and nevi.
Distinguishing traumatic pigmentary lesions andséam pigmentary birth marks,

striae etc. is harder, as each are long lastirgex@amination will allow the CHAMP
physician to do some library research, get somsutation, and take a second look.

Deep muscular injury, with myoglobinuria, requitesiration and monitoring to protect
the kidneys. Evidence of intracranial or viscen@lry will require additional imaging,
observation, and sometimes surgery.

The presenting injuries are often only the tiphef iceberg. They are unlikely to tell the
CHAMP physician the full extent of neglect and eimioal abuse that has accompanied
the physical treatment. These are highly damafgings of maltreatment. Additionally,
severe corporal punishment may be more likelytuasions where the child has an

underlying behavioral or developmental problemthérough assessment of behavioral
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and developmental issues is warranted in all cfelahildren. Speech and
developmental delays have been found quite commiordipused children. Referral to
the “infants and toddlers” or “child find” prograis highly desirable, and mandated by
the state.

Many of these families re-unify rapidly? FewerrtHain 5 substantiated cases involve
out of home care. Therapy directed at the patemhanage child behavior, has the
greatest body of research evidence for efficadh@se situations. Ongoing domestic
violence both damages the child directly, and umilegs other therapeutic plans.
Domestic violence must be ended, and appropridigidual and family therapy
initiated. Substance abuse is another relateditondhat must be addressed.

F. Conclusion:

Physical abuse is a common reason for referral®$,@nd cutaneous injuries are the
most common presentation of physical abuse. Umsisial abuse, these injuries are
always physically apparent, creating an objecef@mination, and for discussion during
the history. Unlike sexual abuse, accidental injara significant likelihood to be
differentiated. Like all forms of maltreatmentygdical approach, relying on subjective
and objective data, and careful considerationdiffarential diagnosis within a holistic
consideration of the child best leads to an appatgpdiagnosis and treatment plan.

Cutaneous findings create a particular burden @omentation. Thorough record
preparation has been stressed previously. Diagmagnimuries, with comments on
measurement and color is a common supplement taritten note on these patients.
Finally, photographic evidence is expected to aquamy these cases. While CPS and
law enforcement may take photographs, the CHAMPsigign should not rely on those
images unless the physician has seen the imagdshang them to be both excellent and
fully representative of what they see with theimogyes. When cases go to court, the
CHAMP physician can expect to be confronted witbtpk, and asked if they are a “fair
and true representation of what you saw that d&p8itive steps should be taken by the
CHAMP physician to assure they can answer thattouesyes.” With that in mind, our
next chapter will discuss photography.
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Chapter 5: Photographing Injuries
Reading:

Ricci L. Photographing the physically abused cHidnciples and practice.
AJDC 1991;145:275

It is tempting to think that an expensive camenaeisessary to take good medical photos.
For the most part, this is not true. Good photplgysstarts with the photographer, not
the camera. There are many camera choices awil&olr the sake of this discussion,
we will assume the use of a digital point and stuaobhera with some advanced features.

A. Which Camera

We are finally reaching the point where increasimggapixels is not the great advance it
once was. Even a three megapixel camera can pradrespectable 8X10 image.
Virtually all the cameras you will look at will havat least five megapixels. There is little
reason to pay more to increase camera resolutibar tactors are more important. The
features we will regularly use are, macro focusfogzed or suppressed flash, focus lock,
and spot metering. An auto bracket feature malydigful as well. The ability to rapidly
access these features, long battery life, a qunakter response, and overall ease of use
will determine the right camera for the job. Alslo, not forget to buy a large megabyte
storage card that fits our camera. Remember rdiftanedia fit different cameras.

We will use the following procedure for taking pbgtaphs, prepare, compose, focus,
expose, review, repeat. Each step is importadthaning a routine will mean better
photos.

B. Prepare

Both the subject and the camera must be preparech&ging. We will attend to the
camera first, because it does not lack patiencevek fully charged battery and storage
media with available storage space in the caméuan the camera on. Be sure all of the
settings are what they should be.

Macro Focusing ON (tulip symbol)

Focus Area Locked
Metering Spot
Flash Forced Flash (lightning bolt without “A”

Auto Bracketing | See text

More advanced settings must be individualized carbgrcamera. The settings menu of
many digital cameras may allow you to adjust wheaéance, color saturation, and in
camera image sharpening. Usually, these aretléfeadefault settings. You may find,
however, that changing these produces more nakiratones, or sharper images.
Careful experimentation may enhance your photobeWéxperimenting, however,
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return your camera to a “fail safe” setup befoogiagy. You do not want an unsuccessful
experiment to be set when your next patient comes i

The patient must be prepared for imaging as we@tinsent is not required to image
findings that may provide evidence of child abuHeyou are taking photos of an
interesting non-abuse findings, however, consemtilshbe obtained. Additionally, the
child must be cooperative, and so the assent gdhient is important. A cooperative
patient can be placed in a position where the figds exposed and well lit. A blue
towel or drape forms a good background, and hélpsamera properly expose the skin.
Finally, a sticker or card with a size standar@jdglly a ruler, and the patient’s name
should be placed in the field of view. The AFBGhaped ruler is the most commonly
used implement for photographic size standardsreMonvenient stickers may be
obtained from police supply catalogues. Sometianeslor standard is recommended as
well. These are harder to obtain, and may be degmbwith if the CHAMP physician

will be testifying to their own photos.

C. Compose

The most accurate image will be obtained if the@laf the camera’s CCD, the plane of
the lens, the plane of the size standard, andl#me wf the patient’s skin are all parallel,
and the size standard is the same distance frorathera as the injury. This is hard to
arrange when the skin surface is curved, and fheyirs large. As long as the plane of
the camera, and the size standard are parallefipheuimages should be taken, from a
variety of angles, to deal with curved skin andiéainjuries. The size standard must
always be at the same distance from the cametheasost important part of the injury.

In general, it is good not to focus in too clos® soon. A backed off view of the body,
with the injuries visible, will help locate the iy on the patient as a whole. Then the
CHAMP physician may move in for a regional viewgartimately for a tight close up

of important details and measurements. Some canegka better macro images by
moving in very close with the zoom lens at widelarsgttings. Unless this is so,
however, it may be better to zoom in using theagpiinot digital) zoom. Long lenses
shot from a distance give less distortion and béeus edge to edge than short lenses
moved in close. Too close a flash distance maywas an image as well.
Experimentation before hand will make the CHAMP gibian a better photographer, and
it is always a good idea to do it both ways, if y@ave the opportunity.

D. Focus

Autofocus is certainly the best option in a digjgaint and shoot. While manual focus is
available, trying to measure the distance fromctmaera to the subject, or focus by eye
in the LCD screen, are not acceptable options.aBse medical photographs often call
for moving in close, the macro-focusing mode shdaddengaged. There may be a button
on the camera, or you may need to move through reemaens to engage this feature.
Typically it is marked with a picture of a tulifthe default auto-focus mode in most
cameras, calls for the camera to analyze the iraageutomatically pick a focal point.
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When the camera picks wrong, you must either tgirggr be surprised by a blurry
photograph. Cameras may let you lock the focus, aned this option should be taken if
available. You may lock the focus to the centesioan, or, in some cameras, you may
choose from an assortment of focus point locatmnthe screen. Cameras have a hard
time focusing on wide areas of skin. A locus adrghcontrast will make it easier for the
camera to focus properly. If the focus point med at the edge of the size standard, the
shutter release may be pressed halfway to engage®ekthe focus. Then the image
may be re-composed, while holding the shutter seld®lf way down, and the picture
taken.

Depth of field is the range over which the camesrmisharp focus. When depth of field
is narrow, the focal point may be very sharp, kartipns of the photo that are a little
closer or farther from the camera are blurry.hi§ is a problem, switching the camera to
aperture priority mode will allow you to choosemaadler aperture and increase the depth
of field. Aperture is indicated by the f-stop nuenb A large f-stop number indicates a
small aperture and will give a greater depth dtifiesShooting at f 16 or f 32 will result in
a large depth of field. It will also result in l@w shutter speed, increasing the risk of
camera shake.

Not all blurry photos are the fault of poor focudotion artifact also shows as blurring.
Having a still patient and a still hand helpsmibtion artifact is an issue, switching the
camera to a shutter speed priority, and takingptbieire at a high shutter speed will help.
Be careful, as increasing the shutter speed alt@vélash synch” speed will produce
poor results. This choice will also force the caart® use a wide aperture, making depth
of field less. Finally, when pushing the shuttettbn, brace your arms against your
body, your body against a large object, hold yaeath, and squeeze slowly and
smoothly, don’t jab at the shutter release.

E. Expose

Once again, letting the camera choose exposuragsettith the automatic or program
exposure mode is usually the best option. Anathetering option is between matrix,
center weighted or spot metering. Matrix meteiglike auto focus zone. The camera
will analyze the whole image area and choose a comige exposure setting. In this
situation, a white drape or light clothing may causder-exposure of dark skin. As long
as the most important part of the image is kepiéocenter, spot metering will ignore the
rest of the field of view, and expose the most inga area the best. For this reason,
spot metering, or if it is not available, centengi®ed metering is the best choice.

Flash is usually the best lighting for natural agp®y skin tones, and good even light.
Cameras often choose whether or not to fire thehfleSetting the camera so that the flash
fires every time is the preferred option for metlaotography. In some cameras, this is
not available in auto-exposure mode. An altermatprogram” mode gives more control
and allows you to force-fire the flash. The flagh still automatically adjust its output.

If the room is very brightly lit, the flash willke less. In this circumstance incandescent
lighting will give an overly red skin tone, and ditescent lighting will give an overly
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green skin tone. Reducing the room lighting vatlthe flash dominate more. When the
camera is very close to the skin, the flash maybeable to reduce its output enough,
resulting in washing out of the image. PuttingraB piece of tissue paper over the flash
will decrease and diffuse the light, often givinghach better image.

F. Review

The beauty of digital cameras, is that photos aadlable for immediate review. It is
often difficult to identify weaknesses in an imagethe cameras small LCD screen.
While reviewing images, the zoom function will allyou to enlarge the on screen view,
and the cameras four way controller will allow yioumove around the image. With
these features you can look at the most importarts @f the image to assure that you
have gotten the right exposure, and good shargfoéhen there is any doubt, it is
always good to do it again.

G. Repeat

Excellent photographers shoot a lot of images hralxt most of them away. Repeating
is a sign of high ability, not low. Additionallyepeating gives you the chance to
experiment. You may re-frame the image, changamigée, etc. The most common
reason to repeat images is to “bracket” the exgosur

Bracketing means taking photos at both higher aneit exposures than the ones
recommended by the camera. Digital cameras prdawidevays of doing this without
leaving the auto-exposure mode. The first is hadjustment. Some cameras make
this easily available, while others make you engageries of menu screens. This
adjustment lets you expose above and below themeemded exposure level. Typically
this is referred to in “stops” Exposing 1 to 2m@bove and below the recommended
setting will give a wide range to choose from. ®aameras offer an auto bracketing
mode. In this mode a series of three or five insdgdaken, a predetermined number of
stops above and below recommended exposure. &lhiages are saved, and you will
be able to choose the best one during later reviewally, some newer cameras have a
“best shot setting”. In this setting, the cameilees a series of shots, evaluated them and
saves the best one. Usually this is not a goostsute for the other options.

H. Special Circumstances

Special problems call for special solutions. Omwaaly the above advice must be
abandoned, or novel measures are necessary. gil@shgreat light, but tends to flatten
elevated skin findings. Lighting from the side]lwnake an elevated scar pop out.
Advanced systems allow you to take the flash off tae it from the side. For the point
and shoot, suppressing the flash (lightning bo# oircle with slash) and using an exam
light shined from the side will achieve this effeittough color may be different.
Sometimes scaly or “ashy” skin makes seeing asubdrk difficult. Wiping the skin
with a moist paper towel will often suppress thislgpem. This creates problems of its
own, as wet skin is very shiny. As the water evafes a balance can be achieved
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between the two issues. This will take patienosyvdver. As mentioned above, when
the flash is too bright, putting a small piecetohtwhite paper over the flash will diffuse
it, and give a better effect.

. Conclusion

If you carefully prepare, compose, focus, expos@gkv and repeat, you are likely to get
good photos. Often these will be better than thpwegided to you by other sources. If
you also play with the camera, and experiment,witilbbecome an even better medical
photographer. Eventually the equipment, not thetgdrapher, will become the limiting
factor. At that point, it may be time to move gpatdigital SLR, medical macro lens, and
ring flash, or other set-up. Such a set-up, howean overwhelm the beginning medical
photographer. We do not recommend this equipmeananitial purchase.
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Chapter 6: Evaluating Burn Trauma
Reading:

Feldman,KW. “Child Abuse by Burning” in The Battdr€hild, 4th Ed. Kempe
& Helfer, Eds. 1987, Univ of Chicago Press, Chicdgd 97-213

So far, we have been talking about children who bwprought to the CHAMP
physician’s office for diagnosis and care, and nédzk sent elsewhere for inpatient or
subspecialty care. Some burns fall into this aatggs well. The patient may be brought
to the CHAMP physician as the first medical contaod the CHAMP physician may
both consult for the requesting agency and prowate for the child’s medical needs.

Some burn cases, however, are brought to emerglapartments and admitted to the
hospital, or transferred to children’s hospitald aggional burn centers. This is the first
situation we have mentioned in which the CHAMP ptige may need to consult for a
requesting agency, in the absence of direct comtictthe child. Such situations are
often difficult. The CHAMP physician will be depagnt on the recorded medical history
of other providers, photographs of the actual iegjrand cooperation between local
investigators, and distant medical providers iraobhg laboratory and imaging studies.
Despite these limitations, the CHAMP physician barof great assistance to local
investigators in understanding what is going orhlite child’s medical care, and in
communicating with medical systems that provide taae. The limitations, however,
must be taken into account when rendering any opiand preparing a report. Arguing
a point from the records of another provider isa®secure as making the point from
your own assessment. There are likely to be gageur knowledge of how history was
obtained, and what was actually said. You may havely on drawings, photographs or
descriptive reports, in place of performing an exetion yourself. Such limitations
must be acknowledged, and caution is warranted.

A. History:

The history, in a burn assessment, is similar &b o a bruise assessment. A complete
medical history is taken. The events leading uano resulting in a burn event are
obtained in detail. Where no burn event is reghrédl events of the days preceding the
recognition of the suspected burn are reviewecde évaluation of burns, however, may
call for unusual details. In the case of tub apmlwater burns, the state of the plumbing
may be as important as the state of the child. &&sld’s bath being run as the first use
of plumbing after a cold night, or had three otheople taken a shower before preparing
the child’s bath? Was a dishwasher running adjatoewhere a child was burned in a
sink bath, and does that dishwasher dischargdhetsink drain? Does the tub water
control use two rotating handles or a single céhi@adle? Did someone flush the toilet,
or start a washing machine, while hot water wasingon the child? Similar issues
come up with clothing iron burns. What was thdiisgton the iron? Does it have an
auto-off feature if left unattended? How much tipassed between when the iron was
turned off, and the burn occurred? When a cigauaitn is suspected, it is important to
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know if there are smokers in the home. When a musaispected, but no burn event is
reported, the fact that the family was playinghia sun and drinking lime based fruit
drinks can be important. Photophytodermatitis s&ia condition that may redden,
brown or blister skin when lime or other fruit jegare on sun exposed skin. Patterns,
such as hand marks or cup rims may be seen assuspi Some of these details can be
logically anticipated, but others are idiosyncragind do not seem important until the
right question is asked. A far reaching historthis best preparation for subsequent
considerations.

B. Physical Examination:

Again, it is unnecessary to delineate here evgrg@f a complete examination. Many
burn evaluations make use of the same examinatidacumentation techniques
discussed in the bruising and photography chaptéts.will confine the discussion to
certain findings. When a cigarette burn is susgggedhe condition of the nares, and
throat may have special significance. Bullous itiqgzehas been mistaken for cigarette
burns, and is the most common medical conditioriaken for physical abuse.
Rhinorhea and crusts about the nose, or exudamnagllitis raise the issue of strep or
staph, though their absence does not rule out iggpel he presence of fever and general
illness may signal an underlying illness. A febiihfant with erythroderma and a
positive Nikolski sign may have scalded skin symaepand a sick febrile adolescent
female may have toxic shock syndrome.

Burns are generally divided into fluid burns, amdtact burns, meaning contact with a
heated solid. Fluid burns may be identified byrtheility to follow the curves and
crevices of the body. Often the burn is of unifatepth, though drip marks may be
found to have decreasing depth as the fluid drigpeticooled. Small islands of burning
surrounding an area of larger contact may be fr@plash, and scattered islands of
burning distributed about a denser center usuahas splatter. When burns involve a
complete extremity or the entire lower body, endmg sharp demarcation, it may be
possible to position the child such that the butges align on a single plane. This
phenomenon is called the “high tide mark” and iatks that the child was immersed into
hot fluid up to a level, making that “high tide rkar

Areas of sparing within the immersed tissue magdesed by body parts pressing
together, or being pressed against the vessetométined the hot fluid. In this way the
position of the child, during the burn event, ma&rbconstructed. If it is a natural
position, then the CHAMP physician must consideethibr the child could have gotten
themselves into the situation. If the positiommnatural, or does not allow for self
support, then the child must have been placeddrsitiuation.

The presence or absence of splash marks has besnggeat significance. Certainly a
flailing child, trying to escape may put extrenmsti@ and out of the fluid, and splash the
fluid on non-immersed body parts. A clear bordé@haut splash marks is very
suspicious, but, an inflicted burn may involve s@ptashing as well. The presence of
splash marks do not eliminate abuse. There ha@eeb&len anecdotes of children
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freezing when only their legs or feet are beingiedr causing a “high tide” mark, and no
splashing. Splash marks help to recreate the éwent, but do not by themselves fully
distinguish abuse from a non-inflicted burn.

When fluids are spilled, they invariably fall dowasd. If the volume is small, they cool
and lose the ability to burn as they fall. By loakat burn distribution and depth, and
considering falling fluid, it is often possible tecreate the position of a child during a

spill burn. If a right arm and axilla, face, Istioulder, and anterior or posterior trunk are
burned, we might imagine a child reaching up wititt right hand, while looking at a

pot they are about to pull off of a stove. If theck of the neck, top of the head, both
shoulders and lower chest are burned, we mightimeag child looking down and hiding
their face, while coffee is thrown at them. Intboases, lesser burns of the abdomen and
lower extremities, with drip patterns might be ected.

When a heated solid touches the skin, it will leamemage of where it contacts the skin,
so long as it does not slide during contact. Adale print of an iron means that the iron
was pressed hard enough to flatten the curveseadkim and make full contact, without
sliding. Such an imprint suggests inflicted injunyless a history provides for exactly
such a contact. A partial imprint, with a shargedr stem vent, however, only means
partial contact without motion. Given how fastt@asn iron can burn, this may occur
during a fast bounce. A history still must explauch a contact, but it would be easier to
accept an accidental scenario under such circugestan

Just as with bruises, multiple injuries will be keal for. The presence of multiple
unexplained injuries in young children forms thattiered child syndrome” and strongly
suggests child abuse. When multiple dry contant$accur, it is harder to explain with
a single accident. When burns occur on the bagh ghat contact with a single large
surface could not explain them, they are said torb&mnultiple planes” of the body.
Usually this means multiple injury events, thougkrg given history must be evaluated
on its own merits.

C. Burn Scene Investigation

An investigation of the scene may be helpful in ynabuse evaluations, but nowhere is it
more important than with burns. The CHAMP physiamaay not go to the scene of the
injury, but must coordinate with investigators wakidl, both before and after the scene
investigation. Let's review a case that demonssrall aspects of a well evaluated scene.

A child presents with second and third degree bafriike lower extremities, perineum,
buttocks, low back and low abdomen. This is recgphas an immersion burn, with a
sharp high tide mark, and no splashes. Thereaisrgpof the anterior and medial
flexural creases of the thighs, behind the knesd,ima belly roll. The medical staff
positions the child in such a way that a high tide is readily seen. In this position, the
distance from the lowest part of the child, to hingh tide mark, is eight inches. All these
facts are shared with the law enforcement.
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The history indicates that at the end of a busyafadoing laundry and housework,
mother took a shower, then decided to give they®ar old a bath. She adjusted the
water to the proper temperature, then plugged thie,dand put the child in as the water
ran. The phone rang, and she went to answertitpliithe caller to call back later as
she had a child in the tub. She estimates thdamll her away for about 30 seconds. As
she returned she heard the two year old screamntjfound him standing in the water
with red, but not yet blistered burns.

Law enforcement officers went to the home, andth@rhot water for some time, to

prime the pipes as they were in the history. Tihew put a ruler and a fast reading
thermometer in the tub, and another fast readiagribmeter under the tap. They started
a stop watch and turned the tap on full hot. Théewemerged at about 90 degrees, but
the thermometer rose to 135 degrees within 20 sisc@md stabilized. Water in the tub
rose slowly to eight inches depth, taking about fivinutes to rise to that level. Initially
the tub water was 75 degrees. Within a minutead risen to 115 degrees. By the time
the tub was filled to eight inches, the water terapge was 125 degrees.

This scene investigation tells us several thinfise tap water is too hot, and may cause
full thickness burns within a few seconds whenyfllbt. On the other hand, the tub
water, while painfully hot, would require a few mtes to cause full thickness burns.
Additionally, filling to eight inches takes five miites, not the thirty seconds reported by
the mother.

In order to cause such a burn, without restraitinegchild for an unreasonable time, the
mother would have had to run fully hot water irtte tub initially, to warm the tub and
prime the tap. Then she would have had to runiapéor five minutes to achieve an
eight inch depth. If all this preparation resuliedub water that was still 135 degrees,
the temperature at the tap, the mother still woalde had to restrain the two year old in
the flexed abnormal position during a ten seconaénsion to produce the particular
burn pattern.

D. Imaging and Laboratory Investigation

Several infectious differential diagnoses have biséed. If clinically indicated, cultures
will support these diagnoses. Unusual conditiarehss bullous pemphigus can be
confirmed on skin biopsy, if clinically suspecte@therwise, no routine labs are done to
rule out alternative hypotheses.

While there is literature suggesting that burngras are less likely to have evidence of
other inflicted injuries, a reasonable search shbel performed. Skeletal X-ray survey
in the child under two is required. A severelyrmd older child will be on pain
medications, and unable to reliably indicate othgrries, so they should also be
investigated with skeletal X-ray survey. AST, AldAmylase, lipase and urinalysis
should be collected to evaluate for visceral injusfisceral injury and burn injury have
the same peak age of incidence. Screening imayitige head is not required, but a
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child with depressed consciousness should havaa Q€.
E. Assessment and Diagnosis

A diagnosis of abusive inflicted burning may be madere the burn pattern is
unmistakably abusive in nature. Clear immersiombwf the buttocks and lower
extremities, with sharp high tide mark, and limiggdashing should be regarded as
abusive, barring a very unusual history. Wherectiikel is neurologically handicapped
and might be expected to remain in painfully hotexavithout alarming or moving, an
exception may be made. Spill burns require morefabevaluation of the history. Full
imprint contact burns are highly suspicious. Wtey occur repeatedly or the history
fails to reasonably explain them, abuse shouldibgndsed. Partial imprints will again
require consideration of the history, and how ieeges.

Many burns that are not the clear result of abluigee an element of supervisory neglect.
Defining when lack of supervision is neglect, artiew neglect rises to a reportable or
criminal level is difficult. When a child suffeessignificant injury, or was placed at risk
for severe or fatal injury, by caretaker oversiglidgnosing child neglect and reporting
this to CPS is reasonable.

F. Diagnosis and Treatment Plan

Mild burns may be treated topically in the outpatisetting. Severe burns require
specialized treatment and will be referred awaynftbe CHAMP physician. In this
setting, the CHAMP physician will need to suppbe tnvestigating team in requesting
assistance of the treating facility, interpretingdital records, and coordinating the scene
investigation. Most diagnostic issues in burning r@pidly resolved. Long term care,
however, may be quite involved, prolonged, andnigxiAssuring that the family, or CPS
system adheres to follow-up treatment is difficalid may again raise issues of neglect.
Victims of severe non-inflicted burns may also haignificant emotional consequences.
Assuring that mental health treatment occurs furtioatributes to the child’s best
outcome.

G. Conclusion

Minor burns are evaluated much like bruises andrathitaneous trauma. Major burns
will likely place the CHAMP physician in the positi of outside consultant. This is a
difficult but valuable role. Simply assuring treatjuality burn scene investigation is
performed contributes in a great way, to the exalna Another role for the CHAMP
physician is educational. Burns and burn scenesiigation is a topic that may be
presented to CPS and law enforcement before thiebmiex case is investigated. This
will both cement the relationship between physi@ad system, and prepare the system
for a good first response.
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Chapter 7: Evaluating Skeletal Trauma

Reading:

Kleinman PK, Marks SC, Blackbourne B The metaphiesion in abused
infants: a radiologic-histopathologic study. AJR ArRoentgenol. 1986; 146:
895-905
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Skeletal trauma often reflects severe physical@bighen discussing fractures, as with
much of physical abuse, it is important to payrdtte to a child’s age and
developmental ability. Fractures from the birtbqass have special significance that
must not be missed. Fractures during early infamtyen children are non-ambulatory,
are the most concerning for abuse. As the chiletldgs size, motor abilities, and speed,
the frequency of non-inflicted fracture increased the difficulty of discriminating
accident from abuse becomes more difficult.

An additional difficulty, is that the CHAMP physan may not care for skeletal trauma in
their primary medical practice. Fractures aredfrgliagnosed by radiologists and
treated by emergency departments and orthopedijesns. Other physician’s
experience with fracture may be limited. Muchade learned, but the CHAMP
physician can bring a unique thought process ailidssk to the table, which adds greatly
to the abilities of the other specialties. Itngortant not to lose sight of your value in
this unfamiliar territory.

A. History:

The injury event history has particular importamdeen assessing fractures. Because of
this we will re-iterate several points made earligis important to determine whether
the history provided is a report of a directly veitised event, a report inferred from
indirect evidence, or a second hand report of argibrson’s observations. With this in
mind, the actual observations, not the inferenaethe historian must be gathered. If no
trauma is reported, a suitable period of time pragpresentation must be reviewed. Give
the historian an opportunity to identify overlookeguma, or to specifically deny that
trauma has occurred. A general question aboutni@ashould be used for this. Offering
plausible histories to be rejected piecemeal ippnapriate. When a trauma event is
reported, it must be reviewed in detail. The posiand actions of the child, and other
involved person’s before the trauma event mustdseribed. The trauma event should
include body positions; contact with surfaces, otsi@nd other persons; sounds heard;
the child’s response; how the child fell, and timalf position of the child. At best, the
CHAMP physician should have a movie like feel fdratitranspired during the event.
For indirectly observed events, what was heard se&nown prior to the trauma event;
any distant or indirect observations, such as setmedrd during the trauma event; and
the next direct observation of the child, includamotional response, location, position,
verbalizations, symptoms and signs; help creaiengression of what might have
happened.

The complete past medical and family history isetak The family history must probe for
evidence of brittle bone diseases. It is not ehdogsk if someone in the family has
brittle bones or osteogenesis imperfecta. The CIRAMysician should identify how
many fractures each biological parent and sibliagl fad, and how those fractures were
sustained. Dental conditions and hearing loskerparents should be evaluated. Look at
the parents’ sclerae, and ask about unusuallyduleeae in their childhood. Evaluate
their height relative to population norms and tti@mily trend. Then ask about relatives
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suffering unusually short stature, blue scleradtipie ill explained fractures, dental
fragility, and early adult hearing loss.

Osteogenesis imperfecta is not the only conditemustg fragile bones. Premature birth,
particularly when accompanied by parenteral notmitisteroid use, diuretic use, and
bronchopulmonary dysplacia, may cause fragile bo@ser-reliance on human milk,
when combined with dark skin, limited sun exposare] lack of vitamin D
supplementation can result in rickets. Renal disgeertain immunosuppressive drugs,
chronic medical conditions, and prolonged immogpitian each contribute to skeletal
fragility. These possibilities must be probedhe medical history.

B. Physical Examination:

The physical examination is once again a comphedéiation, not problem focused.
Bruising may be sought at the fracture site, bi# far from unusual to see no evidence
of overlying cutaneous trauma. Of course othedewe of injury will be sought.
Specific observations related to osteogenesis if@ag@rare short stature, flat posterior
skull with frontal bossing, blue sclerae, and bowgttemities. Unusual skin is also
germane both for osteogenesis imperfecta, andttar&Danlos syndrome.

Radiological evaluation of the skeleton is suréottmw, but direct examination, by
observation and palpation will clarify if the chilttmonstrates pain or tenderness,
whether swelling, erythema or deformity is apparantl whether crepitance or other
audible evidence of injury is apparent.

C. Imaging and Laboratory Investigation:

Every child under age two will need to be evaluat#th a skeletal X-ray survey.
Children under five may benefit from a skeletal&+survey, when the index injury is
itself skeletal, though the return is less. A skadlX-ray survey is a series of films
specifically chosen, aligned and exposed to vidwhalbones of the body. Twenty one
films are recommended in the initial series, asdidelow.

AP and lateral skull

Lateral C-spine

AP, lateral and bilateral oblique ribs
Lateral LS-spine

AP abdomen and pelvis

AP humerus right and left

AP radius and ulna right and left
AP femur right and left

AP tibia and fibula right and left
Oblique hands right and left

AP feet right and left

In many institutions it may be necessary to ortlese films individually, as simply
ordering a skeletal X-ray survey will result intzabygram” with the whole child, or
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large segments of the child, exposed on a single plA babygram is NOT adequate to
rule out possible trauma.

In addition to identifying the presence, and natfrthe index and other occult injuries,
X-ray provides some evidence of the age of eaahrynjThe absence of visible healing
in ribs and long bones suggests that less thare& teeten days has transpired since
injury. Beyond that, cues to fracture age exist,rieed significant experience to
interpret. In general, broad ranges, rather tip@cific dates should be expected. The
presence of fractures in multiple states of healwlicates multiple events; a single
episode of non-inlicted trauma is an unlikely cause

Given the limited ability to precisely age a fraeuit is generally very difficult to
pinpoint a narrow window of time. Thus, dependamgwho had access to the child
during that period, the age of each fracture iskehl to specifically identify an assailant.

Additional imaging is often necessary. Nuclear ti@eé bone scans have been
recommended as more sensitive to rib fracture.oktmhately this enhanced sensitivity
comes with limited ability to detect skull fractuaad difficulties in evaluating
metaphyses of long bones. Combining a nuclearcimedscan with a skeletal X-ray
survey will increase sensitivity, and is one wagtaluate a child more thoroughly when
time is of the essence. If two weeks is availdbtesvaluation, however, an alternative
has some benefits. Repeating a limited skeletayXsurvey in two weeks adds
significantly to the sensitivity and specificity thfe evaluation. The skull films may be
eliminated, and sometimes the series can be lingtéolur views of the ribs, and single
views of the shoulders, elbows, wrists, hips, kreees ankles, evaluating the metaphyses
of the long bones. Any questionable areas fronfiteesurvey should be re-examined.

Routine laboratory tests are not generally recontieéno evaluate skeletal fragility.
Where renal, hepatic, or endocrine function, orihahal sufficiency are questioned,
they may be evaluated. BUN, creatinine, calciuhmgphorus, parathyroid hormone, 25
and 1-25 hydroxy vitamin D levels, may each coniiétto the evaluation. The skeletal
X-ray survey may also contribute to evaluatingffagile bones. Poor apparent mineral
density, thin cortices, and the presence of exsessiian bones of the skull, may
contribute to concerns. The absence of concerskeletal survey, however, does not
eliminate the possibility of skeletal fragility. nfbrtunately DEXA and other radiological
bone mineral studies are not yet highly reliabléhim evaluation of infants.

Where the only basis for abuse concerns is fractnder questionable circumstances,
there is some new evidence to suggest that labgregsting for osteogenesis imperfecta
will detect some Ol misdiagnosed as abuse, evem Wiege is limited clinical suspicion.
This is a new concept, and not universally pradtick seems as if skin biopsy and
phenotypic testing of collagen secreting cellheslest first test, though some opt for
gene sequence testing since it may be performedbdmod sample. These tests are
expensive, and take significant time, so last naneasting before a court appearance
must be avoided. Finally, a negative test doepadectly exclude Ol, though it is able
to detect about 90% of cases.
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D. Assessment and Diagnosis:

Evaluating fractures requires specific knowledgéhefepidemiology of fractures, a
biomechanical understanding of how they occur,resicteration of the history, and of
course knowledge of other injuries that may begmes the child. As with other abuse
injuries, the crux of the matter involves evalugtwhether the history reasonably
explains the physical findings. The presence dtipie unexplained injuries in a child,
for example, raises significant concern for chiddige. But even this relatively strong
case has been challenged as an example of ostatgenperfecta, or more mysterious
“temporary brittle bone disease.” The most comnama most difficult case to evaluate
is that of a child with a single fracture of a ldmgne, and a minor trauma history. If such
a situation can be mastered, other circumstandébeveasily overcome by the same
methods.

Epidemiology, as we will use the term here, includes bothsiadil observations
formulated from the observation of large populaticand individual observations that are
instructive. An epidemiological consideration dfacture may offer a probabilistic
answer, rather than a firm conclusion. For ingtafemur fractures in infants have been
the subject of significant research. Frequenciedase have varied widely, from 30%
to 80% but are all high. If the group is defingdifrdependent ambulation, rather than
age, it appears as close to 50% of femur fraciarasn-walking children, are due to
abuse. Knowing nothing else, if you are approachi#it a seven month old suffering
femur fracture, you would then opine that thera sgnificant likelihood of abuse,
approaching the preponderance of the evidencemadl sase series of femur fractures
sustained when non-ambulatory infants were platoogvigorously in exersaucers has
been published. The fractures were buckle or ingabirtansverse fractures of the distal-
posterio-medial metaphysis. Similar fractures Hasen described following short falls
off of a bed, but this fracture has also occurredases of abuse. With this in mind, if
the case before you now had an accompanying Xsreyying this form of fracture, your
assessment would have to change. You would needléat that while all femur
fractures taken together have a strong associafithnabuse, this particular fracture has a
history of occurring following relatively minor wana, some of which might not appear
traumatic at all to an adult observer. Let's say pow had the opportunity to take a
history from the parents, and they absolutely daigy trauma. They insist that they put
their baby to bed well on the prior day, and fotimel baby upset, and unable to bear
weight the next morning. The absence of explagdtmtory, and development of
symptoms in a protected environment again raisegtlestion of abuse, because it
suggests that the parents are hiding somethingth©ather hand, our experience with
this fracture morphology indicates that what they/l@ding may not be serious injury.
Might they have taken a crying baby from an exezsaand put him to bed in

frustration. Might someone have dropped the baiolytee afraid to admit it to the other
parent or a system that could judge them. Ortaeg hiding a willful violent act that
injured their baby? A well considered opinion webnked to consider all possibilities.
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Several fractures have been noted to be assowsdtedbuse. As mentioned before,
femur fracture has been frequently studied. Inamtulatory children it had been found
to be abusive about 50% of the time. Humeral tnaxt are also fairly well studied.
Supracondylar fractures are a fairly common acdalenjury in the broader age ranges
these studies included, but in children under 18t non-supracondylar humeral
fractures were significantly associated with abusk humeral fractures, taken together,
are found to be abusive about one third of the. tilieideotaped exception occurred
when a three year old rolled her infant siblingrira prone position, with the arms in a
forward prop, over to the infant’s back. This maotresulted in a spiral fracture of the
humeral mid shaft. Several studies of infant rdcfures have yielded a convergent
result, 80% association with abuse. The remai@b#g sustained their fracture during a
motor vehicle crash, when an adult fell while hotglthe infant, during an uncommon
birthing injury, or due to an underlying bone dd@r. The classic metaphyseal lesion
(CML) is the proper name for a fracture of the rpbiseal-physeal junction giving the
corner chip or bucket handle appearance. Thiseisddiological finding most suggestive
of abuse. Despite this there are no epidemiolbgicaies. There are a few published
exceptions. Children have sustained similar appgadesions during cephalic version for
breech presentation, and during serial castingltdr-foot deformity. One study
reported similar lesions in children with osteogge@émperfecta, but only when their
disease was advanced and radiologically obviousinfportant caveat is that a child can
both have an underlying medical condition and hesad.

Fracture Population Abuse Published Exceptions
Likelihood
Femur Non-ambulatory 50% Exersaucer and short fall
infants fracture of the distal
metaphysis
Humerus (not | Children under 18 | 30% Child rolled over from prone
supracondylar) months by someone
Rib Infants under 12 80% Motor vehicle crash
months Osteogenesis imperfecta
Fall in the arms of a falling
parent
Birth fracture
Classic Infants under 12 Near Serial casting for club-foot
Metaphyseal | months pathognomonic| External version for breech
Lesion ? others ? Radiologically apparent Ol

Additional fractures that have been reported asaated with abuse have not been
studied much but should be known. Sternal frastuseapular fractures, and fractures of
the spinous process of the vertebra are believed girong indicators of abuse.
Fractures of the small bones of the hands andrfeefants, and fractures of the distal or
medial clavicle, rather than the common mid-claldacdracture, are felt to be concerning
for abuse as well.
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Biomechanics may be useful in assessing a given history, thabighmust be done with
care and humility. Transverse and some obliqueidras absorb the most energy.
Energy absorption increases as fractures go framplsiplastic deformity, to greenstick,
to complete, to displaced, to comminuted. As saatgpmpletely displaced transverse
fracture is a very high energy fracture, whereameomplete, non-displaced spiral
fracture may occur with a lower energy event. Has been shown in the lab, and
through clinical correlation. Clinically this meathat “high energy” fractures call for a
history where the child fell further, or was movifagter, prior to any impact.
Unfortunately, there are no numerical energy thotshthat are clinically useful, so it
remains speculative to determine which events gesseough energy to cause which
fractures. Still, the general concept will helpmp@ut where the CHAMP physician
should raise suspicion, and where caution is advi§gansverse and shallow oblique
fractures occur from blows and bending, while lobgque and particularly spiral
fractures indicate torsion or twisting of the boreis not always possible to identify the
presence or absence of twisting or bending in@tyisbut apparently inconsistent
mechanics will form a basis to increase suspiciompacted fractures, such as buckling,
indicate forces directed axially up or down the édogain the possible presence of such
forces must be identified in the given history aodrelated with the clinical fracture.

While we are evaluating the history, some studaseHooked at histories more in depth.
The absence of a history of any trauma is alwag@naern for abuse, when a child is

very young. As the child becomes more independedtmobile, historical absence
begins to lose its specificity for abuse, thougbleet remains as something to be
considered. Some authors have looked at the coemgies of a reported observed event.
The child’s initial condition, the nature of a fadind their landing posture were requested.
As historians were less able to provide all thrempgonents, the likelihood of abuse
increased.

Differential diagnosis must be carefully considered in these cases.

1. The occurrence of brittle bones from any cabseparticularly from osteogenesis
imperfecta, must be excluded. Until recently, #@swecommended that a good clinical
assessment, with an open mind, was enough to exolstéogenesis imperfecta in a child
abuse case. Recently this recommendation wasrkviSome authors are
recommending that when an abuse case rests exalusiv fracture following limited
trauma, screening tests for Ol will identify a vemall number of cases in which Ol is
mistaken for child abuse. While rickets, premayuiand chronic medical illnesses have
not received as much scrutiny, clinical assessna@stmpanied by a low threshold for
progressing to laboratory assessment, remainddhdard.

2. Another cause for confusion is radiologicaliamats. Variations of the acromion
process, pelvis, and metaphyses of the long bomes lbeen mistaken for fractures.
These concerns can be evaluated by comparing atrelpaletal x-ray survey to acute
films for evidence of healing. Perhaps the mostimon source of confusion is
physiologic sub-periosteal new bone formation. sMariant looks like a healing
response to skeletal injury, though no fracturgeisn. It is common in infants under six
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months of age. It is usually symmetrical, but rhayasymmetric. Pediatric radiologists
are very familiar with this entity, though generadliologists may not be.

A high energy fracture or a fracture with high mknce of abuse, such as rib or CML,
and an absent or clearly inconsistent history eqadte basis to diagnose abuse, so long
as additional non-skeletal injuries are presenQIldnad been clinically excluded. When
a fracture is a lower energy type and less epidegiically associated with abuse, trauma
is reported, but its consistency is uncertain, abbuay be suspected but not ultimately
diagnosed. Still the CHAMP physician may be abl&y out the likelihood of abuse,

and describe what abusive or accidental acts waellekpected.

E. Diagnostic and Treatment Plan:

We have talked about making a diagnosis of abuaa ataluation. Often, however, we
must offer an opinion on the likelihood of abuséjle/further evaluation is still pending.
This is a particularly common situation in suspiusdractures. If the history is
inconsistent, the epidemiology suggests likely abasd there are no clinical signs of
osteogenesis imperfecta, the CHAMP physician vkélly make a preliminary diagnosis
of abuse, though a genetics consult or skin bigpsgy is pending. This should be
explained clearly to consulting agencies. All ntadidiagnoses are subject to revision.
In two weeks a repeat skeletal survey may remdwdoabt about abuse, or identify a
suspected fracture as a normal variant. An ostexgie imperfecta evaluation may take
weeks to arrange, and more than 6 months to retyimen these tests are complete, the
diagnosis may change, but until that time the csilduld be treated as if abuse is the
case, not as if the answer is unknown. In mangaites where abuse is probable albeit
not definite, the need to protect the child shdaddseriously considered. If future
evidence changes the initial evaluation findings, intervention should be modified.

Treatment of the fracture will require working wih orthopedic surgeon. Cultivating
this relationship may be particularly importantrtt@pedists are quite often dismissive
of abuse concerns. They forget their referral,kaasl see injuries as common, when in
fact they are not. Because of their great expeéeeamith skeletal injury, their opinion
may seem to have greater weight than that of thaMIPI physician. Working in
partnership is the best resolution of this situati©@ompeting for influence over the child
protection system may be necessary in some cases, d poor substitute for true
partnership.

F. Conclusion:

The consideration of fractures is often complexs idjuries occur within the body, they
become less intuitively obvious to both physiciand the protection systems that we
must enlist in treating our patients. This chap&s only scratched the surface. Further
and continued study of the literature, and perserpérience will reward the CHAMP
physician with a greater sense of certainty.
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Chapter 8: Evaluating Head and Other Internal Injuries
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It is not anticipated that the CHAMP physician viaé consulting much on patients with
head and other internal injuries. Though thesesase life threatening, and often
controversial, they are infrequent. Many times¢hehildren are ill enough to be shipped
far from their home, and far from the CHAMP prowidét will take significant time for
the CHAMP physician to gain enough experience ttheegrimary consultant on such a
case. Still, there is an important role for theAB#HP physician when one of these
children is admitted to the regional trauma centevestigating agencies will be co-
located with the CHAMP physician, sometimes fanfrthe child. Communication with
the treating facility can be significantly improvédhe CHAMP physician is available to
interpret reports, make phone calls, and coordicatsultation with other child abuse
specialists. With that in mind, this chapter wiéipart from the organizational scheme of
the other chapters. Let’s discuss some issuesntipaict the assessment of cases with
injury to the brain and other internal organs.

1. Imaging Studies:

We have already discussed imaging of the skelgsaémn. Virtually all children with

head and visceral injuries will require a skeletahy survey. The average age of these
children is quite young, the nature of their inpggrindicates severe trauma, and they often
suffer from pain, shock or neurological compronilsg make them a poor reporter of
their own injuries. Additional study by repeat lgtal X-ray survey, may be overlooked,
particularly if a child is discharged prior to twmaeks following injury. The CHAMP
physician will need to explain the reason for répe@ging, and encourage parents, the
PMD as well as CPS and perhaps law enforcemerittorothe follow up studies

Head injured children virtually always receive aitial CT scan of the head. This is the
quickest way to detect injury and bleeding, aralldws ready access to unstable patients
in the crucial early hours of care. CT scan igegsensitive for acute subdural bleeding,
the commonest finding in inflicted head traumam#y not be able to distinguish
between very small acute epidural, subdural andraghnoid hemorrhages. Similarly,
chronic subdural hemorrhages and expansion ofubarachnoid space may not be well
distinguished. A recently realized shortcominthat distinguishing new collections,

from old collections, and collections of mixed agefraught with more difficulty than
once imagined. A radiologist’s report that intetgrbright collections as acute subdural
hemorrhage, isodense collections as ten to foudags old, and dark collections as 21
or more days old, does not adequately reflect atidata on the appearance of SDH over
time. Mixed density collections may be of a singémeration in both the acute and
chronic phases.

MRI scanning has been recommended for ALL childwih suspected inflicted head
trauma by the Society of Pediatric Radiology andhgyAmerican Academy of

Pediatrics. Despite this, it is sometimes difficolget an MRI because physicians caring
for the child do not find it clinically necessany, because the patient is unstable. MRI
will better distinguish subdural and subarachnailiections, is more sensitive to brain
parenchymal injury, helps to evaluate vascular@ngtand anomalies, and provides
additional data to consider when evaluating theadd#ood collections. Just as CT
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scanning is going through a reappraisal as anuim&nt to date intracranial blood
collections, MRI is going through the same proceBse concordance of MRl and CT
data, interpreted by an up-to-date pediatric radjsk or neuroradiologist is valuable.

Screening for abusive head injury has been recordetkmwhen children present with
other forms of child abuse. Two articles have kxbht the return on CT scanning of
asymptomatic patients. The return has been rebondien studies are confined to
children under six months with other convincingsi@f inflicted injury, and children
between six and twelve months with head or faaiaising, rib fracture, or classic
metaphyseal lesions. .

Visceral injury is almost always assessed by Chrsicg. Ultrasound, plain
radiography, and contrast radiography may have gtace, which should be determined
by a radiologist. Imaging is usually guided byaal appearance. The chance of a
positive scan is higher when there are externgpagent abdominal injuries, or the
history includes focused compressing trauma t@abtomen. Unfortunately, the
majority of children with visceral injury have naternally apparent injuries, and abuse
cases often present without an accurate historien¢hild abuse is suspected, the index
of suspicion must be high for internal injurieshefe is, however, no current
recommendation for screening CT scan of the b&byreening for liver injury with
transaminases is supported by one clinical stuay tlaere is some support for screening
with a serum amylase and a urinalysis for panareatd kidney injury.

2. Laboratory Testing

All internal bleeding should prompt a bleeding asseent. While CBC, PT, and PTT
may suffice for a bruised child with a negative figrhistory, a more extensive
evaluation is called for here. Thrombin time, iifmgen, fibrin degradation products, D-
dimers, factor VIII, IX, and XIII levels, von-Willerand’s panel, and platelet function
studies have all been recommended. The role oKRIfér detecting vitamin K
deficiency has been debated. Not only may coagitihypcause intracranial bleeding, but
brain injury may cause coagulopathy. Follow ugasment with a hematologist may
help clarify this situations, though this may takene time. When head injury is
accompanied by stroke, or venous sinus thrombibsmnbophilia evaluation may be
recommended. Protein C, protein S, antithromlaiatdr V Leiden, Prothrombin
mutation, anti-phospholipid antibodies, MTHFR migat and others are sometimes
recommended. Again, a hematologist may best dstedt an assessment. The CHAMP
physician may need to be the person who suggestatbiogical evaluation of the

family, or in the follow up period.

Genetic diseases impact on internal injuries a& welutaric aciduria type 1 is rare, but
may present as subdural hemorrhages with limitedaldhemorrhage. These children
typically have large heads, and excess sub-aragiiail. In particular, they suffer from
front-temporal atrophy, which gives a particular @TMRI appearance. A family

history of mental retardation, cerebral palsy ovament disorder should prompt the
search for this or other metabolic disorders. ®fiatinjuries may be the consequence of
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Ehlers Danlos syndrome. Type four in the old nogp|] or vascular type in the new
system, may suffer large blood vessel or hollowewsscompromise following minor or
inapparent trauma, creating confusion with abu@steogenesis imperfecta has been
reported to present with limited retinal hemorrreaged with subdural hematoma, in rare
instances. The additional finding of fractures lddoe seen as confirming the abuse
diagnosis, but actually also supports the diagnafsisteogenesis imperfecta. The
CHAMP physician may need to explain these condstitmninvestigators, and suggest a
genetics assessment in the proper setting.

3. “Shaken Baby Syndrome” versus inflicted head trauma

While the CHAMP faculty believe in the existencelod Shaken Baby Syndrome, and
the injurious effects of violent shaking, a libeaald injudicious use of this concept will
result in misunderstanding and courtroom controuefiche scientific underpinning of

the shaken baby hypothesis have been attackedhiamechanical arguments on both
sides of the deliberation are both compelling, medmplete. Physicians have diagnosed
SBS in the face of scalp contusions and skull in&s, clear evidence of head impact.
Police investigators have over focused on shakind,taken reports of gentle shaking to
revive as a firm confession. The CHAMP physiciamsirhelp investigators understand
that shaking does not explain all head injurieat gubdural hematoma may result from
other causes besides shaking, that some, butlnmetiabl hemorrhages strongly suggest
shaking, and that injurious shaking is obviousiylemnt and will not be mistaken for a
normal or safe act. This education should takeeplksefore a case comes up, but will
need to be re-stressed when an investigation isrumdy. In general we recommend that
you use the term inflicted head trauma, and avsidgithe term “shaken baby
syndrome” while not rejecting the concept.

4. Delayed Care Seeking

Delayed care seeking is in the literature as asigild abuse. It appears in several
research articles on visceral injuries, and mamieres. This is a good example where
prior thinking was simplistic and has not borne tib&t of time and experience. There are
times when serious complications from obvioushpim@priate delay create the strong
impression of abuse. In general, however, delaare seeking is not a strong indicator
of abusive etiology. Itis not uncommon for a par® first think the problem is minor
and likely to improve. Often it does. Other timisnay worsen (eg a burn that becomes
infected) and the need for professional care isepgd. The “delay” in seeking such care
is understandable and reasonable.

There are many examples where the condition magridedte over time. Intra-abdominal
injuries, in particular, have been found to woraéier a period of time. Sub-capsular
hepatic hemorrhages may burst resulting in delayset of shock. Contused or
ischemic bowel may rupture, resulting in delayedeatrof peritonitis. While most of
these children are symptomatic from the time airyj prior to their delayed
deterioration, rare cases of relatively normal vedraand even food consumption, prior
to decay, have been reported. Similarly, seri@alhnjury usually results in immediate
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onset of neurological symptoms. Delayed deterimmnat found in a few percent of
severe head injury, but a larger proportion of riddd injury. Hyponatremia, seizure,
and expanding intracranial mass are the classiwesanf delayed deterioration. The
CHAMP physician should make sure that investigako®wv of and explore these
possibilities. Most investigators will presumettttee child was with the abuser when
they suddenly deteriorated. This is usually aexirpresumption, but the possibility of
exceptions should be explored.

5. Conclusion

This short sampling of the complexity of abusiveernal injuries hopes to serve two
purposes. First, we hope that CHAMP physiciansamihtact faculty to support them in
all cases of internal injury. Second, the CHAMRgbian will have the long term
relationship with the local investigating agencidhe CHAMP physician will be in the
best position to educate these investigators béfane, and to support them in their
investigation, when areas of difficulty, complexétgd controversy arise.
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Elements of a Child Abuse History

The default option is a comprehensive assessnignhcating the data base may
be necessary, such as when no adult informantitaéle, or permissible, such as
when a birth history has no relevance to sexuasalmjuries. If the full extent of
injuries has not be completely assessed, such as skeletal surveys and
intracranial imaging is pending, it is hard to knewvat information is necessary.

A. History of Present Concern
1. Child’s history

taken separately from adults in a forensicsdlgsitive manner

2. Adult informant’s history

taken from each observer separately
how was abuse concern arrived at
what was actually seen

what other data was gathered and how

B. Past Medical History

oahkwnE

0.

Birth history (gestation, delivery type, Apgacemplications)
Hospitalizations

Surgery

Chronic and recurrent illnesses

Significant physical traumas

Chronic and current medications

(prescription, non-prescription, herbals riignals)

7. Medication and latex allergies
8.
9
1

Recent and current acute illnesses
Dietary history
Review of systems

C. Behavioral and Developmental History

vCoNohRWNDNE

Developmental milestones
Temperament of child

Current developmental abilities
Toilet training history

Sleep history

School performance
Behavioral concerns

Behavior changes

Sexual behavior

From child, screening questions for depressioriety, suicidality
PTSD

10. From child, history of risk taking (sex, drug&cohol)

D. Social History
1. Residents of all occupied households
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2
3
4.
5

. Exposure to domestic violence

. Exposure to adult sexuality
Parenting and disciplinary practices
. Abuse history of involved adults

E. Family Medical History (as appropriate)

1.

2
3.
4

Coagulopathy

. Osteogenesis imperfecta
Sexually transmitted infections
. Others as appropriate
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Protocol for Forensically Sensitive History from aChild

Establish rapport:
Talk about school, television, play or recent atitg. Ask open-ended questions
that require the child to describe things in aausd narrative. Then ask them to
tell you more, what happened next, etc. get theed wo talking

Introduce your role:
Tell the child that you are their physician todagd need to talk to them so that
you can take care of them. Tell them you needgkosame hard questions, which
might be personal or embarrassing, but you neethfbemation to take care of
them. Ask them to help you by answering the qoastiruthfully. Some
researchers feel that eliciting a promise to tedltruth is helpful. Do not,
however, test the child’s ability to determine lrfitom lie.

Attempt to elicit a narrative of the abuse:
The cleanest history occurs when you provide normétion. You man begin by
asking, “what happened to you so that you neeéedlse doctor today”, or
similar question.

Many children will answer “I don’t know.” You maget the stage, providing
progressively more background information, untdytmespond.
“Has something happened to your body that wa®bl@m?”
Remind them of antecedent events. “did you telirymommy
something that made her want you to see the doetor”
Elaborate on your role. “I'm a special doctor, ¥dnen a
big person, or kid, touches or hurts another lkics
something like that happened to you?”
Situations will dictate whether you provide morénmmation, or ask more direct
guestions. Never ask a question that might betagegto suggest a correct or
preferred answer.

If a child begins a narrative, ask them to contituéPlease tell me all about
that.” “Tell me everything about the last timetthappened.”

A child may need help structuring the narrative|l“ine what happened first”,
“what happened next”, what happened before that.”

Who, what and where questions can help get mooenrdtion. When questions
are hard for children, up to age ten or so. Whgstjons are often difficult at all
ages. If asked, they must be prefaced so as id auggesting that the child is
culpable.
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Age of Who What Where  When # of Circumstance
Child times

11-12 |

Adapted from:_Walker-Perry, N. & Saywitz, K.

Special questions:
For ejaculation, “did anything get on you?” “didyéimng happen before
he stopped?”

For threats, “did he want you to tell? How do ymow?”

For pain and bleeding, “how did that feel? didatise any problems for
your body?”

For dysuria, pain on defecation, “did you have peots with your body
later? what made the problems come back? Whaitwks when you
peed or pooped”

For disrobing, “where were your clothes?” “did bbe¢h you on your
clothes or the skin? how did he get to the skin?
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Elements of a Child Abuse Physical Examination
(with notes of special attention)

A. Growth Parameters
B. General appearance and demeanor
C. HEENT
retinal hemorrhages
blue sclerae
petechiae of pinnae
swelling, or bruising or petechiae of scalp
broken hairs, alopecia
torn frenulae
contused oral mucosa
pharyngeal injury
dental condition (carries, dentinogenesis impeafect
D. Neck
E. Chest/ Lungs
rib masses, crepitance
Heart
. Abdomen
Extremities
tenderness, swelling, deformity, guarding
joint hypermobility
|. Cutaneous
bruises
scars
pigmentary marks
loose distensible skin
papyraceous scars
J. Genitals
structure by structure assessment farynj
description of anatomy
K. Anus
assessment for injury
tone and dilation
L. Mental Status
N. Neurological and developmental status

Tom
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PATTERNED BRUISES
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Slap marks are a fairly characteristic and

recognizable form of bruising.
Occasionally a full imprint of the hand
may be seen.

More typically a series of diverging rays
making a fan shape, will be seen.

At first, the rays are composed of lines ¢
confluent pettechia. With time,
underlying ecchymosis may be seen, arn
the petechiae will become less discreet
making a more solid line.

Petechia form at the edges of contact,
outlining the hand, while deeper
ecchymoses may form under prominenc
of the hand.
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Strap marks are a form of “railroad track
or “tram track” mark. Lines of petechiag
form at the edges of contact. Because
strap is flexiple, it will wrap around body
contours, and form a curved mark. The
edge or tip of the strap may cut or abrac
the skin.

\
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A board mark resembles a strap, but is
straighter, and does not conform to bod
contours. Dips in the body may be
skipped producing a break in the

continuity of the mark.
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Loop marks are highly characteristic of
abusive injury. A narrow spaced “tram
track” or “railroad track” mark doubles
over on itself forming a loop. Typically,
this mark is the result of beating with a
doubled over loop of extension cord.
Sometimes a doubled over belt, striking
on edge, will make this mark. Itis

common for the tip of the loop to cut, tear

or abrade the skin.

Bite marks require excellent
documentation. The shape of a bite ma
allow a forensic odontologist to identify
the biter. Excellent pictures, with a size
standard in two axes, are critical. Swab
of a fresh bite may collect DNA that can
be used to identify the biter as well. As
crude measure, childrens bites have les

S

a
S

than 3cm between the upper canines, and

adult bites have greater than 3cm betwe
the upper canines. Adult dentition to thg
canines occurs at about 12-years-old.

ren

11%

(

)

Pinch marks may be very distinct, or
somewhat non-specific. Two, adjacent,
oval bruises, the size of a knuckle or
finger tip, may represent a pinch, or
chance opposition. Finger nail marks
outlining a clam shell arrangement of
bruising is much more specific for
pinching.

Grip marks are comprised of oval bruise
of the size, and in the distribution of
finger tips. Care must be taken to be s
other factors do not account for this
distribution. For instance, if a slender
child’s chest is injured on a hard edge,
multiple oval bruises may develop over
the rib prominences, while the intercost:
space is un-injured. This has produced

S,

=

marks that resemble gripping.
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Ancillary Studies in Physical Abuse

Indicator Standard

Child under age two with possible Skeletal X-ray Survey
physical abuse that is not excluded on
history and physical

Child two to five-years-old AND Skeletal X-ray Survey
Serious internal injury OR fracture as
the index injury due to suspected
physical abuse

Continued suspicion of abuse at two | Repeat Skeletal X-ray Survey OR Nuclear

weeks post presentation bone-scan in addition to initial X-ray
survey
Child under six-months-old OR Head CT or MRI

6-12-months-old AND head or face
injury, rib fx, mult fx, or CML

Child under six-months-old OR Ophthalmology exam
6-12-months-old AND head or face
injury, rib fx, mult fx, or CML

Bruising or internal bleeding from CBC, Platelets, PT, INR, PTT, vWD
suspected abuse panel

Infant with possible and toddler with | ALT, AST, There is limited evidence
probable physical abuse evaluated lesstrongly supporting this form of screening
than 48 hours post trauma

Infant with possible and toddler with | Amylase, Lipase, Urinalysig his form of
probable physical abuse evaluated lesscreening has less evidence, but seems

than 48 hours post trauma prudent
Extensive soft tissue injury AND Urinalysis, CPKThis looks for a rare
Evaluated less than 24 hours post complication of myoglobinuria. There ig
trauma no research behind this recommendation
Fracture is only indicator of abuse Genetics cdrmuDl lab test
Fracture is only indicator of abuse Ca, P, Alk RIEH,
25-OH and 1,25-0OH Vitamin D
Urinalysis

Elevated abdominal organ enzymes | Abdominal CT scan
two times normal
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Indications for Sexually Transmitted Infection Tesing

Postpubertal child reporting contact sexual abussler sexual activity
Pre-pubertal child with history or signs of inseetsexual abuse
Child with signs or symptoms of an STI
Perpetrator with suspected STI
Perpetrator with high risk for STI
Men who have sex with men
IV Drug abusers
Professional sex workers
Men who frequent prostitutes
Family member with STI
Other victim with STI
High community incidence of STI
Family or patient request for testing
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Fracture

lllutration

Biomechanics

Notes

Rib, Posterior

Squeezing with back
unsopported

Rib, Lateral or Anterior

Squeezing or direct impac

Rib fractures in infancy
are from abuse 80% of
the time. Accidental rib
fx result from motor
vehicle crashes, adults
falling onto children,
conditions causing bone
fragility, and
occasionally the birth
process.

Classic Metaphyseal
Lesion

-

Shearing across bone end

The strongest
radiological sign of
abuse. A rare birth or
accidental injury, occurs
in advanced Ol, and
during casting for club-
foot

Transverse

Bend or Blow

Shallow Oblique

Bend or Blow

These fractures absorb
the most energy, and

require the greatest force.

Oblique

Bend plus torsion

Often confused with a
spiral. Probably requires

greater energy and force.

Spiral

Torsion

Spirals absorb limited
energy and may not
require great force.
Toddler's fracture of the
tibia, is a well known
spiral.

Impacted

Angulation with axial load

Impacted Fx of the dist
posterior femur is know
to occur from simple bed
falls. Principally occurs
at the dia-metaphyseal
junction

a

Buckle

Angulation with axial load

Differentiate from
impacted Fx by no break
in the cortex. Otherwise
similar

Torus

Axial load

Term is often used moreg
broadly. True torus
requires buckling 360
around the bone.
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Films in a Skeletal X-ray Survey

AP and lateral skull

Lateral C-spine

AP, lateral and bilateral oblique ribs
Lateral LS-spine

AP abdomen and pelvis

AP humerus right and left

AP radius and ulna right and left
AP femur right and left

AP tibia and fibula right and left
Oblique hands right and left

AP feet right and left

Each film must be appropriately aligned and expdsethe focal region. Combining
humerus with radius and ulna, or femur with tila dibula will decrease sensitivity to
metaphyseal injury
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FRACTURES (Suspicious for abuse given context)

HIGH SPECIFICITY
FOR ABUSE

MODERATE SPECIFICITY
FOR ABUSE

LOW SPECIFICITY
FOR ABUSE

Classic metaphyseal
lesions (CML)

Multiple fractures, especially
bilateral

Subperiosteal new bone

Rib fractures

Fractures of different ages

Clavicketures

Scapula fracture

Epiphyseal separation

Long boat sh

Spinous process

Vertebral body

Linear skull fresstu

Sternum fracture

Finger, toe fractures

Complex skull fracture
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Distinguishing Spill/Splash Burns from Immersion Buns

SPILL / SPLASH BURN

IMMERSION BURN

Varying depth of burn
Deeper burns in area of first contact

Uniform depth burn

May see inverted triangle shape

Stocking or glasgidution
Buttocks, lower back & perineum with sp
of flexor creases

Multiple areas of burn

Unvaried appearance

Indistinct borders

Distinct borders with sharplyided water
lines

Splash marks

No splash marks

May be inflicted or non-inflicted

Usually inflicted

Time to Full Thickness Burn

1 min 5min dbn 1hr
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Important differential diagnoses of child physicalabuse

Condition Clinical Clues Work-Up
Hemophilias Family history For cutaneous bruising
“hemophilia” “bleeding disease” PT, INR, PTT
bleeding or oozing post surgery or Von Willebrand’s Panel
dental procedure
long, heavy menses For serious internal bleeding
hemarthralgia PT, INR, PTT
Thrombin Time
Child’s history Fibrinogen
umbilical bleeding Factor Xl
circumcision bleeding
“easy bruising” If coagulopathy detected
bleeding gums from dental hygiene Factor VI, IX
Fibrin degradation products
Exam PIVKA
many or more severe bruising in | Hematology Consult
common areas (shins, forehead,
forearms)
Other Preceding viral iliness Platelet aggregation studies
Coagulopathy Aspirin or NSAID use PFA-100
Osteogenesis Family History Skeletal X-ray survey
Imperfecta “brittle bone disease” demineralized bones

ask for a parental history fracture
by fracture

dental fragility, implants, dentureg
early hearing loss

blue sclerae in infancy
atypical short stature for family

Child’s history
birth fractures
fracture by fracture history
easy bruising
infant head deformity
blue sclerae in infancy
short stature
dental abnormality

Exam
blue sclerae
head shape
dental condition
bowed extremities

thin cortices
bowed long bones
beaded ribs
wormian bones of the skull

Lab tests
synthesized collagen diges
electropheresis from skin
biopsy sample.

—+

gene sequencing

short stature
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Other Bone
Fragility

Rickets
dietary history of child
vitamin supplementation

Osteopenia of prematurity
premature birth
TPN
steroids
furosemide use
bonchopulmonary dysplacia

Renal disease
family history of renal disease
kidney stones
nephrotoxic drugs

If suspicious
P, Ca, PTH, 25 OH vitamin
D, 1-25 OH vitamin D
Urinalysis for pH
Urine Ca, P

Nephrology or
Endocrinology consult
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Child Abuse Diagnostic Assessment

Guidelines for making a final diagnosis of childltreatment. Evidence not meeting
these requirements may still support significamtaswn for abuse.

Physical Abuse
ICD-IX 995.54 child physical abuse
ICD-1X 995.55 shaken baby syndrome

Injuries are inadequately explained by given histor
AND
Underlying fragility or medical conditions clinidglexcluded
AND
[Injuries indicate a mechanism that must be irdlict
OR
Injuries reflect multiple injury times, events oeahanisms]

Sexual Abuse
ICD-1X 995.53 child sexual abuse

Child makes clear detailed disclosure
AND
[Circumstantial observations support disclosuraitket
OR
Physical exam demonstrates consistent genitalyinjur
OR
Sexually transmitted infection
OR
pregnancy]

[Sexually transmitted infection

OR
Penetrating sexual injury]
AND
No innocent historical explanation
AND

Pre-pubertal child
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