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Abusive head trauma: report of 3 cases

Istismara bagl kafa travmasi: 3 olgu sunumu

Nilgiin DEMIRLI CAYLAN,' Gonca YILMAZ,? Resmiye ORAL,’
Can Demir KARACAN,! Pelin ZORLU!

Abusive head trauma (AHT) is perpetrated when an infant
or young child is shaken violently by an abuser, result-
ing in injuries to various intracranial structures, histori-
cally called “shaken baby syndrome” (SBS). Three cases
of AHT with different constellations of clinical symptoms
are presented here. Case I- Three-month-old female in-
fant was admitted with recurrent seizures, drowsiness, and
low grade fever. Ophthalmologic examination revealed
retinal hemorrhages (RH) in the left eye. Computed to-
mography of cranium showed left frontal intra-parenchy-
mal subdural hematoma (SDH). Case 2- Twelve-month-
old male infant was admitted with a history of favoring
left leg. Ophthalmologic examination revealed RH in the
right eye. Cranial magnetic resonance imaging (MRI) re-
vealed subacute SDH in the right frontoparietal region.
Case 3- Three-month-old male infant was admitted with
irritability and seizures. Ophthalmologic examination
revealed bilateral disseminated RH. Cranial MRI scan
showed bilateral frontoparietal subacute SDH. All cases
were reported to Child Protective Services, who decided
not to remove children from homes, but evaluated psycho-
social risks and developed a safety plan, including home
visits and family education. Physicians must be aware of
possibility of AHT in infants presenting both subtle and
overt neurologic symptoms. It is important to provide
training on AHT to staff involved in the management of
these cases.
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Istismara bagl kafa travmasimin bir formu, siit gocugu
veya kiiciik bir ¢ocugun istismarci tarafindan siddetle
sarsilmasi ile ortaya cikan, cesitli intrakraniyal yapilarin
zedelenmesi ile sonuglanan, tarihi adiyla “sarsilmig bebek
sendromu”dur (SBS). Burada farkli klinik 6zellikleri olan
3 istismara bagl kafa travmas1 olgusu sunuldu. Olgu - Ug
aylik kiz bebek tekrarlayan nobetler, uyuklama ve diistik
derecede ates yakinmalar ile kabul edildi. Oftalmolojik
incelemede sol gozde retinal hemoraji (RH) saptandi. Kra-
niyal bilgisayarli tomografi ile sol frontal bdlgede intra-
parankimal subakut subdural hematom (SDH) gosterildi.
Olgu 2- On iki aylik erkek bebek sol bacaginin iizerine
basamama yakinmasi ile kabul edildi. Oftalmolojik incele-
mede sag gézde RH saptandi. Kraniyal manyetik rezonans
gorlintiileme (MRGQ) ile sag frontoparyetal bdlgede suba-
kut SDH gbsterildi. Olgu 3- Ug aylik erkek bebek irritabil-
te ve ndbet gegirme yakinmalari ile kabul edildi. Oftalmo-
lojik incelemede iki tarafli yaygin RH saptandi. Kraniyal
MRG ile iki tarafli frontoparyetal bolgede subakut SDH
gosterildi. Olgularin tiimii, Cocuk Koruma Servisi’ne bil-
dirildi ki bu servis psikososyal riskleri degerlendirerek ev
ziyaretleri ve aile egitimini i¢eren giivenli bir plan yaparak
cocuklart ailelerinden ayirmamaya karar verdi. Hekim-
ler sinsi veya asikar norolojik semptomlarla bagvuran siit
¢ocuklarinda istismara bagli kafa travmasi olasigmin far-
kinda olmalidirlar. Bu olgularin yonetiminde rol alan tim
personele istismara bagl kafa travmasi konusunda egitim
verilmesi 6nemlidir.

Anahtar Sozciikler: Istismara bagh kafa travmasi; ¢ocukluk cagr;
retinal hemoraji; sarsilmis bebek sendromu; subdural hematom.
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Abusive head trauma (AHT) is perpetrated when
an abuser violently shakes an infant, creating a whip-
lash motion and rotational acceleration/deceleration
forces resulting in injuries to various intracranial
structures, historically called “shaken baby syndrome”
(SBS). Shaking may or may not be associated with
impact; when it is, the trauma is called shaken im-
pact syndrome, another form of AHT. The American
Academy of Pediatrics published a position paper stat-
ing that although the terminology “shaken baby syn-
drome” should be used in prevention-focused projects
and research efforts, diagnostic terminology should be
replaced with “abusive head trauma,” since shaking is
not the only mechanism for inflicted traumatic brain
injury.l"* Incidence of AHT is based on limited studies
and hospital records. It is believed to be much higher
than reported because milder forms of AHT may not
require a hospital visit.®?) Extrapolation of the data
from the few epidemiological studies revealed that
SBS incidence may be as high as 15-30 per 100.000
children under the age of one year.**! The estimation
of fatality from this type of injury is 15-17% in affect-
ed children and morbidity in the form of serious neu-
rological consequences may affect more than half of
the survivors.!® Professional awareness of AHT is still
poor in Turkey,!”! leading to rare diagnosis at hospital
settings. Few cases have been reported previously.® In
this study, three cases of AHT with different constella-
tions of clinical symptoms are presented to emphasize
vital points.
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CASE REPORTS

Case I- A three-month-old female infant was ad-
mitted with recurrent seizures, drowsiness, and fever.
After her parents noted irritability, she was diagnosed
to have abdominal colic by her primary physician. Six
hours later, she developed seizures localized to her
right arm and was referred to the hospital. On arrival,
she was lethargic, had a bulging anterior fontanel, and
Glasgow coma score (GCS) was 12. Ophthalmologic
examination revealed 5-6 small retinal hemorrhages
(RH) in zone 1 of posterior pole in the left eye. The
rest of the physical examination was within normal
limits. Complete blood count (CBC) including plate-
lets, coagulation profile, renal and liver function tests
were all within normal limits. The initial computed to-
mography (CT) of cranium showed left frontal intra-
parenchymal acute subdural hematoma (SDH) (Fig-
ure 1) and brain edema around the intra-parenchymal
bleeding. Cranial magnetic resonance imaging (MRI)
scan verified the CT findings. Lumbar puncture (LP)
revealed normal cerebrospinal findings. The parents
were interviewed and the possibility of vigorous shak-
ing was also explored. Although the mother reported
that her three-year-old daughter hit the infant’s head
with a toy from time to time, she admitted to shaking
the infant, which was triggered by inconsolable cry-
ing. She denied any inflicted impact. The neurosur-
geon opted for conservative treatment approach with
anti-edema and anti-seizure medication. The seizures
were controlled by day 2 of admission, followed by

Fig. 1. Left frontal intracerebral and acute subdural hemorrhage in cranial
computed tomography (Case 1).
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(a)

Fig. 2. (a, b) Bilateral disseminated intraretinal and preretinal hemorrhages (Right and left eye of Case 3).

(Color figures can be viewed in the online issue, which is available at www.tjtes.org).

mental status improvement and the patient’s neuro-
logic examination returning to normal. The infant was
discharged on day 21 of admission.

Case 2- A twelve-month-old male infant was ad-
mitted with complaint of favoring his left leg. He was
born at term gestation with unremarkable neonatal
and post-neonatal course. On physical examination,
his height, weight, and head circumference percentiles
were compatible with his age. His neurologic exami-
nation revealed normal findings except for develop-
mental delay. He could not sit without support. An

ophthalmologic examination revealed 7-8 small RH
in the right eye in zone 1 of posterior pole. Denver
developmental test revealed a delay in crude motor
activities. He was able to utter only two words (mom,
dad). His CBC including platelets, coagulation profile,
renal and liver function tests, and metabolic screening
were all within normal limits. Cranial MRI revealed
subacute SDH in the right frontoparietal region ap-
proximately 3-4 weeks old. His mother admitted to
shaking the infant frequently on a recurrent basis. The
last shaking was three weeks before the infant’s hos-

Fig. 3. Bilateral fronto-parietal subacute subdural hemorrhage in Ax
T2 Flair weighted cranial MRI (Case 3).
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Table 1. Demographic and clinical features of patients related to child abuse

Features Patient 1 Patient 2 Patient 3
Age (month) 3 12 3
Gender Female Male Male

History of overt head trauma Yes (admitted shaking
by mother 6 hours

prior to admission)

Seizures Yes

Intracranial bleeding ICH, aSDH
External evidence of injury No

Skeletal survey Normal

Ocular findings Unilateral RH
Perpetrator Mother (confessed)

Yes (recurrent shaking,
last shaking episode
3 weeks prior to admission)

Yes (trivial fall 6 hours
prior to admission,
speculated unwitnessed

shaking by brother

No Yes

saSDH saSDH

No No

Normal Normal

Unilateral RH Bilateral RH

Mother (confessed) Brother (questionable,
attributed by mother)

ICH: Intracerebral hemorrhage; aSDH: Acute subdural hemorrhage; saSDH: Subacute subdural hemorrhage; RH: Retinal hemorrhage.

pital admission, followed by vomiting and irritability
that had lasted one day. Medical care was not sought
at that time.

Case 3- A three-month-old male infant was admit-
ted with irritability and seizures. The irritability had
started suddenly, six hours before admission. The
mother reported that she had dropped the baby onto
the couch from her arms while she was standing. After
this fall, he became hypotonic for one hour. He was
referred to the university hospital by the local physi-
cian due to concern for intra-cranial injury. On arrival,
he was lethargic and GCS was 13. Ophthalmologic
examination revealed bilateral disseminated RH in the
posterior poles and zones 1 and 2 of mid-peripheral
areas extending to ora serrata (Figure 2a, b). CBC in-
cluding platelets, coagulation profile, and renal and
liver function tests were within normal limits. The
initial CT of cranium showed bilateral frontoparietal
SDH. MRI scan was performed and showed bilateral
frontoparietal subacute SDH (Figure 3). The mother
was re-interviewed after the findings were discov-
ered and spontaneously made the accusation that the
infant’s 10 year-old brother might have shaken him.
However, she did not report any specific dates because
she had not witnessed any shaking. Conservative
treatment approach was opted for with anti-seizure
medication. The infant was discharged on day 22 of
admission. Demographic and clinical features of the
patients are summarized in Table 1.

DISCUSSION

Shaken baby syndrome, a form of AHT, presents
with a variety of symptoms which range from mild to
severe and nonspecific to diagnostic. Since signs and
symptoms at presentation may be non-specific and his-
tory of trauma is rarely reliable, health care providers
must have a high index of suspicion when infants and
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young children present with subtle neurological signs
such as lethargy, decreased level of consciousness,
vomiting without fever and diarrhea, or unexplained,
persistent irritability. If AHT is misdiagnosed, the
victims may later be admitted with more severe mor-
bidity or even mortality related to abuse.”! The cases
mentioned in this paper were seen by primary physi-
cians and referred with diagnoses other than AHT. All
infants applied to the hospital with a history of neuro-
logical deterioration, intracranial bleeding, and retinal
hemorrhages with no medical or plausible accidental
explanation to account for the constellation of findings.

History-taking in suspect AHT cases is important.
It is common that there will be no history of trauma to
explain the findings. When there is a history of trauma,
it may be a trivial trauma that does not fully explain
the constellation of findings.!'” It is also common to
accuse older sibling for the acts of trauma as in the
cases 1 and 3 in this series.!"!!

Risk factors of AHT include single parenthood,
mental health issues, domestic violence, substance
abuse, and increased stress level within the family as
well as child-related factors such as premature deliv-
ery, disability, poor parent-child bonding, etc.'! AHT
can occur in all social strata.l''* The families in these
three cases are from low socioeconomic status. The
perpetrators in two cases were the mothers with suspi-
cion that it could be the case in the third one as well.
In the literature, the perpetrator of AHT is a male care-
taker in 70% of the cases, fathers being responsible for
half the cases.”!% This discrepancy can be explained
by the fact that in Turkish families, males are rarely
the solitary caretaker of young infants.

Bilateral RH are an important component of espe-
cially severe AHT. However, they are neither neces-
sary nor sufficient for diagnosis.[') RH are observed
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in 50 to 100% of AHT cases depending on the sever-
ity of cases included in case series.>!'¥ RH in AHT are
typically bilateral, however, unilateral hemorrhages
occur in nearly 15% of cases.['! The first two cases
in this series involved mild/moderate injuries causing
mild and unilateral RH, which is consistent with the
literature. On the other hand, there were widespread
bilateral intraretinal and preretinal hemorrhages,
which were consistent with the more severe injury in
case 3.

The American Academy of Pediatrics recommends
cranial CT scan without contrast as the preferred initial
imaging study.!" If possible, MRI scan is advised 2-3
days later. MRI scan is helpful in demonstrating the
parenchymal injury and in estimating the approximate
age of the subdural hematoma.l' MRI scan should
include diffusion restriction images as well to reveal
subtle parenchymal brain damage.['”! Initial head CT
followed with an MRI scan were essential in establish-
ing the diagnosis in all three cases presented in this
report.

Differential diagnosis of AHT includes meningo-
encephalitis, aneurysm, arteriovenous malformation,
coagulopathies, metabolic disorders like galactosemia
and glutaric aciduria type 1, arachnoid cyst, osteogen-
esis imperfecta type 1 and 4, Terson’s syndrome, ac-
cidental cerebral trauma, and increased intrathoracic
pressure as in resuscitation, among others.["! The di-
agnosis of AHT in all three cases in this report was
established by excluding other possible diagnoses via
a comprehensive work-up.

All three cases in this study have been reported to
Child Protective Services (CPS) and prosecutor’s of-
fice. The children were not removed from their fami-
lies. CPS assessed the psychosocial risks involving the
index cases and siblings and developed a safety plan
to include frequent home visits and family education.
A forensic report was prepared and filed with District
Prosecutor’s Office. Trials are still ongoing.

In addition to challenges related to recognition of
AHT, interdisciplinary management involving medi-
cal, child protective, and legal professionals is rarely
available in Turkey. Although CPS protects children
by providing social support, family visits, and investi-
gation of siblings, limited resources for removed chil-
dren such as institutions working at full capacity and
limited foster care make it difficult for CPS to protect
every child at risk.

In order to prevent AHT, every hospital providing
delivery services should adopt a primary prevention
program targeting parents of newborn infants in ad-
dition to advocating for public education programs.
(19201 To protect abused infants, health care providers
must be aware of the possibility of AHT in children

Cilt - Vol. 19 Sayi - No. 3

especially under 2 years of age who are presented with
neurologic symptoms, retinal hemorrhages, subdural
hematoma, and brain damage that cannot be explained
by a credible accidental history or other medical con-
ditions.!"! It is very important to provide more profes-
sional training on AHT to all agencies and staff who
may potentially get involved in the management of
these cases, including child protective workers, law
enforcement, prosecutors, and judges.?"
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