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Disclosures	
  

•  Dr.	
  Chris3an	
  provides	
  medical-­‐legal	
  expert	
  work	
  in	
  
child	
  abuse	
  cases	
  

	
  

•  Dr.	
  Chris3an	
  is	
  NOT	
  a	
  gene3cist	
  nor	
  metabolic	
  
specialist.	
  	
  She	
  is	
  a	
  general	
  and	
  child	
  abuse	
  
pediatrician!	
  

Objec3ves	
  

•  Increase	
  awareness	
  of	
  the	
  differen3al	
  
diagnosis	
  of	
  child	
  abuse	
  
	
  

•  Provide	
  recommenda3ons	
  for	
  ini3al	
  screening	
  
tests	
  for	
  metabolic/	
  gene3c	
  diseases	
  in	
  cases	
  
of	
  suspected	
  abuse,	
  guided	
  by	
  presen3ng	
  
“injury”	
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We	
  see	
  what	
  we	
  look	
  for,	
  
we	
  look	
  for	
  what	
  we	
  know.	
  

Clinical	
  Clues	
  to	
  Differen3a3ng	
  	
  
Metabolic	
  and	
  Gene3c	
  Diseases	
  from	
  Abuse	
  

•  Infants	
  who	
  present	
  in	
  the	
  first	
  2	
  weeks	
  of	
  life	
  
•  History	
  of	
  chronic,	
  mul3system	
  disease	
  
•  Unusual	
  physical	
  exam	
  findings	
  
•  “Injuries”	
  that	
  are	
  atypical	
  for	
  abuse	
  
•  Abnormal	
  laboratory	
  results	
  out	
  of	
  propor3on	
  

– Liver	
  enzymes	
  that	
  don’t	
  return	
  to	
  normal	
  
– Coagula3on	
  abnormali3es	
  	
  

•  Clinical	
  course	
  that	
  deviates	
  from	
  expected	
  
•  In	
  some	
  cases,	
  parental	
  ‘dysfunc3on’	
  led	
  to	
  delay	
  
in	
  diagnosis	
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Metabolic	
  and	
  Gene3c	
  	
  
Mimickers	
  of	
  Child	
  Abuse	
  

•  Diseases	
  that	
  mimic	
  Abusive	
  Head	
  Trauma	
  (AHT)	
  
•  Diseases	
  that	
  mimic	
  cutaneous	
  injuries	
  

•  Diseases	
  that	
  mimic	
  inflicted	
  fractures	
  

•  Diseases	
  that	
  mimic	
  sexual	
  abuse	
  

•  Diseases	
  that	
  mimic	
  child	
  neglect	
  

•  Diseases	
  that	
  mimic	
  “medical	
  child	
  abuse”	
  (MSBP)	
  

Diseases	
  that	
  mimic	
  AHT	
  

•  Disease	
  that	
  predispose	
  to	
  intracranial	
  
hemorrhage	
  
– Coagulopathy	
  
–  Integrity	
  of	
  vasculature	
  
–  Influences	
  of	
  cerebral	
  atrophy	
  

•  Glutaric	
  aciduria,	
  Osteogenesis	
  imperfecta,	
  Ehlers	
  
Danlos	
  syndrome,	
  Menkes	
  kinky	
  hair	
  syndrome,	
  liver	
  
disease,	
  primary	
  coagulopathies	
  

•  Diseases	
  that	
  predispose	
  to	
  ALTE/	
  SIDS	
  

Coagulopathy 
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Coagulopathy	
  and	
  ICH	
  

•  Hemophilia	
  (Factor	
  VIII	
  &	
  IX	
  deficiency)	
  
– Severe	
  and	
  Moderate	
  deficiency	
  
–  Including	
  SDH	
  

•  Liver	
  Disease	
  with	
  associated	
  Vit	
  K	
  deficiency	
  
–  Including	
  SDH	
  

•  Other	
  Factor	
  deficiencies	
  
– Factor	
  XIII	
  deficiency	
  

	
  
	
  

CT	
  findings	
  in	
  Spontaneous	
  ICH	
  
Due	
  to	
  Coagulopathy	
  in	
  Children	
  

Disorder (n) Location of Bleed Other findings 
Hemophilia A (2) SDH, SAH, ICH Midline shift, edema 

Hemophilia B (3) SDH, SAH, ICH Midline shift 
VWD (1)     [1y/o] SDH, SAH 
Thrombocytopenia 
(2) 

Thalamic, ICH Focal edema 

Platelet Dysfunction 
(2)       [5mo, 10 y/o] 

SDH, Cerebellar Old hemorrhage 

Vitamin K def. (3) SDH, SAH, ICH Midline shift, edema 

Shih,	
  et	
  al.	
  	
  Neuroradiology	
  1993;35:629-­‐21	
  

7-­‐week-­‐old	
  born	
  by	
  forceps	
  
Vomi3ng,	
  irritability,	
  seizures	
  
Bleeding	
  from	
  nose	
  
	
  
CT-­‐	
  Acute	
  occipital	
  SDH	
  
RH	
  in	
  right	
  eye	
  
Normal	
  SS	
  
	
  
Nl	
  PT,	
  PTT	
  
Prolonged	
  Bleeding	
  Time	
  

	
  (>	
  15	
  minutes)	
  
	
  
Further	
  evalua3on	
  revealed…	
  
	
  
	
  
	
  
	
  



2/7/14	
  

5	
  

•  Autosomal	
  recessive	
  disorder	
  	
  
•  Characterized	
  by:	
  	
  

– Oculocutaneous	
  albinism	
  
– Bleeding	
  diathesis	
  due	
  to	
  platelet	
  abnormality	
  and	
  
impaired	
  aggrega3on	
  

•  Usually	
  a	
  mild	
  bleeding	
  disorder	
  
	
  

	
  

Hermansky-­‐Pudlak	
  Syndrome	
  	
  

•  Case	
  report	
  of	
  a	
  5-­‐week-­‐old	
  infant	
  with	
  
encephalopathy	
  and	
  ‘HUS’	
  picture	
  
–  Sibling	
  had	
  died	
  a	
  4	
  mo	
  with	
  ?propionic	
  acidemia	
  
–  	
  SDH,	
  IVH,	
  RH	
  with	
  vitreous	
  heme	
  

•  methylmalonic	
  aciduria	
  and	
  homocys3nuria	
  
•  Inc	
  	
  plasma	
  homocysteine,	
  MMA	
  

–  Fibroblast	
  complementa3on	
  study:	
  Cobalamine	
  defect	
  
•  Elevated	
  homocys3ne	
  may	
  predispose	
  to	
  spontaneous	
  
intracranial	
  hemorrhage	
  
–  Vascular	
  endothelial	
  damage	
  
–  Baby	
  also	
  had	
  coagulopathy,	
  thrombocytopenia	
  

Cobalamine	
  C	
  Defect	
  (Vit	
  B12	
  enzyme)	
  

Frances	
  PJ,	
  et	
  al.	
  	
  Eur	
  J	
  Pediatr	
  2004;163:420-­‐1	
  



2/7/14	
  

6	
  

Hendrickson	
  DJ,	
  et	
  al.	
  	
  An	
  inborn	
  error	
  of	
  bile	
  salt	
  
transport	
  with	
  features	
  mimicking	
  AHT.	
  	
  

Child	
  Abuse	
  Negl	
  2010;34:472-­‐6.	
  

•  8-­‐mo-­‐old	
  girl	
  limp,	
  unresponsive,	
  ear	
  bleed	
  
•  Sclera	
  mildly	
  icteric,	
  mild	
  hepatomegaly	
  
•  Acute	
  SDH	
  and	
  re3nal	
  hemorrhages	
  
•  PMHx-­‐	
  	
  

–  Vit	
  D	
  def	
  &	
  hypocalcemia	
  at	
  5	
  mo	
  
–  FTT	
  

•  PTT	
  >	
  150	
  	
  INR	
  >	
  test	
  limit;	
  improved	
  with	
  Vit	
  K	
  
•  LFTs	
  mildly	
  elevated,	
  inc.	
  Bili,	
  nl	
  GGT	
  
•  Extensive	
  eval	
  revealed	
  Progressive	
  familial	
  
intrahepa3c	
  cholestasis	
  Type	
  2	
  

•  Infant	
  had	
  liver	
  transplant	
  

Hendrikson	
  DJ.	
  	
  Child	
  Abuse	
  Negl	
  2010;34:472-­‐6	
  

•  Mul3ple	
  inherited	
  defects	
  are	
  known	
  in	
  bile	
  
acid	
  synthesis,	
  conjuga3on,	
  and	
  transport	
  	
  

•  In	
  this	
  pa3ent	
  a	
  muta3on	
  (ABCB11)	
  eradicated	
  
bile	
  salt	
  export	
  protein	
  expression	
  
–  Impaired	
  transport	
  of	
  bile	
  salts	
  into	
  bile	
  
– Prevented	
  absorp3on	
  of	
  fat-­‐soluble	
  vitamins	
  

•  Coagulopathy	
  was	
  iden3fied	
  as	
  the	
  cause	
  for	
  
subdural	
  and	
  re3nal	
  hemorrhage	
  
– Re3nal	
  detachment	
  related	
  to	
  hypoalbuminemia	
  	
  

Bile	
  Salt	
  Transport	
  Defect	
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Glutaric	
  aciduria	
  Type	
  I	
  

•  Deficiency	
  of	
  glutaryl-­‐CoA	
  dehydrogenase	
  
– Metabolism	
  of	
  lysine,	
  tryptophan	
  

•  Autosomal	
  recessive	
  disorder	
  
•  Encephalopathy	
  in	
  late	
  infancy,	
  childhood	
  

–  Acute	
  dystonic-­‐dyskene3c	
  syndrome	
  
•  Diagnosis	
  	
  

–  Glutarate,	
  3-­‐OH	
  glutarate	
  &	
  glutaconate	
  in	
  urine	
  
–  Deficiency	
  of	
  glutaric	
  dehydrogenase	
  in	
  leukocytes	
  or	
  
fibroblasts	
  

–  Assess	
  carni3ne	
  levels	
  
•  Newborn	
  screens	
  done	
  with	
  Tandem	
  MS	
  

GAI-­‐	
  	
  Imaging	
  

•  FRONTOTEMPORAL	
  ATROPHY	
  
–  Widened	
  insular	
  cisterns	
  

•  Changes	
  in	
  basal	
  ganglia	
  
•  White	
  marer	
  hypodensi3es	
  
•  Subdural	
  effusions	
  

–  SDH	
  occur	
  in	
  conjunc3on	
  with	
  
significant	
  frontotemporal	
  atrophy	
  

–  Generally	
  appear	
  as	
  chronic	
  SDH	
  
•  RH	
  are	
  described	
  

Morris, et al. Glutaric aciduria and suspected child abuse. 
 Archives of Disease in Childhood 1999;80:404-405	
  

Disorders	
  of	
  Collagen	
  

•  Osteogenesis	
  Imperfecta	
  
– Acute	
  and	
  chronic	
  SDH	
  have	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  been	
  
described	
  

– Reports	
  of	
  SDH	
  with	
  trauma…	
  
•  In	
  severe	
  OI,	
  without	
  trauma	
  

•  Ehlers	
  Danlos	
  Syndrome	
  
– Report	
  of	
  recurrent	
  SDH	
  a	
  presenta3on	
  
–  Infant	
  with	
  acute	
  and	
  chronic	
  SDH,	
  RH	
  and	
  
prolonged	
  bleeding	
  3me	
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11	
  mo	
  new	
  seizure	
  
Blue	
  Sclera,	
  hypotonia	
  
Large	
  SDHs	
  
Wormian	
  Bones	
  
Osteopenia	
  

Groninger,	
  et	
  al.	
  	
  SDH	
  as	
  a	
  presenta3on	
  of	
  OI.	
  	
  
Pediatr	
  neurol	
  2005.	
  

Menkes	
  Kinky	
  Hair	
  Syndrome	
  
•  X-­‐linked	
  recessive	
  disorder	
  of	
  copper	
  metabolism	
  
•  Clinical	
  triad:	
  

– Developmental	
  delay	
  
– Progressive	
  neurologic	
  degenera3on	
  
– Hair	
  abnormali3es	
  

•  Decreased	
  serum	
  ceruloplasm	
  
•  Decreased	
  serum	
  copper	
  
•  Subdural	
  Collec3ons	
  due	
  to:	
  

– Brain	
  atrophy	
  	
  
– Failure	
  in	
  elas3n	
  and	
  collagen	
  cross-­‐linking	
  

	
  

Arita,	
  et	
  al.	
  Menkes	
  disease	
  as	
  a	
  differen3al	
  diagnosis	
  of	
  child	
  abuse.	
  
	
  Arq	
  Neuropsiquiatr	
  2009;67:507-­‐9.	
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Bacopoulou, F et al. Menkes Dz mimicking non-accidental 
injury. Arch Dis Child 2006;91:919 

Copyright	
  ©2006	
  BMJ	
  Publishing	
  Group	
  Ltd.	
  

Bacopoulou, F et al. Arch Dis Child 2006;91:919 
 

Figure 2 metaphyseal irregularity and spurring. 

Case 2: Bilateral knees show severe osteoporosis, poor mineralization, and femoral 
metaphyseal spurs reminiscent of Menke kinky hair syndrome (arrows).  

Marquardt M L et al. Pediatrics 2012;130:e695-e698 ©2012 by American Academy of Pediatrics 
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Clinical	
  Evalua3on	
  for	
  Diseases	
  	
  
that	
  mimic	
  AHT	
  

•  History	
  
– “We	
  don’t	
  know	
  what	
  happened”	
  

•  Physical	
  Examina3on	
  
– Head	
  circumference	
  abnormali3es	
  
– Ectodermal	
  examina3on	
  

•  Hair,	
  teeth,	
  skin	
  
– Eye	
  examina3on,	
  including	
  sclera	
  
– Feel	
  the	
  abdomen	
  

•  Neurologic	
  examina3on	
  
	
  

Ini3al	
  Screening	
  Labs:	
  AHT	
  

•  Screening	
  for	
  coagulopathy	
  
–  CBC	
  with	
  platelet	
  count	
  
–  PT/ac3vated	
  PTT/	
  INR	
  
–  Factor	
  VIII,	
  Factor	
  IX	
  levels	
  
–  DIC	
  panel	
  (D-­‐dimer	
  and	
  fibrinogen)	
  

•  Complete	
  chemistry	
  panel,	
  including	
  LFTs,	
  electrolytes	
  
•  Plasma	
  amino	
  acids,	
  urine	
  organic	
  acids	
  
•  Acylcarni3ne	
  profile	
  
•  Review	
  newborn	
  screen	
  
•  Follow	
  up	
  on	
  abnormal	
  laboratory	
  values	
  
•  Consult	
  your	
  local	
  hematologist,	
  gene3cist	
  

	
  
Diseases	
  that	
  predispose	
  to	
  	
  

CUTANEOUS	
  BLEEDING…scars,	
  etc	
  	
  
	
  •  Disease	
  that	
  predispose	
  to	
  bleeding	
  

– Abnormali3es	
  of	
  Coagula3on	
  
•  Both	
  primary	
  coagulopathies	
  
•  Diseases	
  with	
  secondary	
  coagulopathy	
  

–  Integrity	
  of	
  vasculature	
  
•  Diseases	
  with	
  skin	
  findings	
  that	
  mimic	
  
bruising,	
  burns	
  or	
  scarring	
  
– Vasculopathies	
  
–  Inherited	
  dermatologic	
  diseases	
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Owen	
  SM,	
  Durst	
  RD.	
  	
  Ehlers-­‐Danlos	
  syndrome	
  simula3ng	
  child	
  abuse.	
  	
  
Arch	
  Dermatol	
  1984;120:97-­‐101.	
  

Ehlers-­‐Danlos	
  Syndrome	
  	
  

•  6-­‐year-­‐old	
  child	
  with	
  4	
  ED	
  visits	
  in	
  2	
  months	
  
for	
  lacera3ons	
  requiring	
  sutures	
  
– Report	
  made	
  to	
  child	
  welfare	
  
– Family	
  “ignored”	
  inves3ga3on;	
  brought	
  to	
  court	
  
– Medical	
  and	
  psychological	
  evalua3on	
  ordered	
  

•  Mult	
  scars,	
  bruises,	
  skin	
  shiny,	
  paper	
  thin	
  
•  Scars	
  healed	
  by	
  secondary	
  inten3on	
  
•  Slightly	
  dysmorphic	
  
•  Hyperextensible	
  joints	
  and	
  hyperelas3c	
  skin	
  

Fig 1.—Typical wide, paper-thin scars and bruising are seen on
patient's knees and legs.

Fig 2.—Hyperelastic skin is demonstrated on patient's elbow
with "cigarette paper" scar present on forearm.

Department of Child Psychiatry at the University of
Kansas Medical Center in Kansas City, Kan. The SRS then
notified the child protection team in Kansas City, and an
evaluation team was appointed from the departments of
pediatrics and child psychiatry at the medical center. The
patient was then admitted to the hospital jointly by a
physician of the child psychiatry department and a physi¬
cian from the pediatrics department.
Physical examination of the patient on admission

revealed multiple scars and many bruises in different
stages of resolution on the patient's arms and legs (Fig 1).
The skin was paper thin and very shiny. Most scars
appeared to have closed by secondary intention, and rail¬
road tracking, scarring from entrance and exit points of
sutures perpendicular to the laceration, was evident in
many. They were present on the forehead, chin, forearms,
and, particularly, the knees and legs. Over the knees and
elbows, the patient's skin was unusually soft to the touch.
A raisinlike swelling over a bony prominence of the right
tibia just below the knee was also noted. The patient's head
showed irregular scars on the forehead and chin, lop ears,
epicanthic folds, and a slightly crooked nose. The remain¬
der of the results of the physical examination were initial¬
ly considered to be normal. On further physical examina¬
tion by the consulting dermatologist, the patient was found
to have hyperextensible joints and hyperelastic skin (Fig
2). A tentative diagnosis of EDS, type I, was made on the
basis of hyperextensibility of the joints and skin, easy
bruisability, soft skin with scarring, reflecting friability,
and a molluscoid pseudotumor near the right knee.
Results of laboratory tests, including a hématologie

screen, coagulation survey, and urinalysis, were normal.
Roentgenograms, including a skeletal survey, skull series,
and routine chest roentgenograms were also entirely nor¬
mal.
Initial interviews with the patient's mother and father

revealed that the patient had been a planned and wanted
baby. The pregnancy was uneventful and the mother had
had no difficulties while she was pregnant. The patient
was born uneventfully at term. There was no premature
rupture of the membranes and no abnormalities or jaun¬
dice at birth. The patient's mother believed that the
patient had been a relatively easy infant to care for and
was warm and responsive.

In the patient's medical history, the parents reported
that following very minor trauma she had had frequent
lacerations that were difficult to suture. Often the sutures
pulled through the tissue, reopening the wound and some¬
times necessitating reclosure. The lacerations required
longer than normal to heal. There was no history of joint
dislocations, broken bones, hernias, joint effusions, or
spontaneous hemorrhages. The patient's parents reported
that the patient had been hospitalized twice in her first six
years of life. The first hospitalization was at 15 months of
age after she had fallen from a sofa and became uncon¬
scious. She was diagnosed as having had a mild concussion
and early pneumonia. The patient was hospitalized a
second time at 2 years 3 months of age for a febrile
convulsion. She was diagnosed as having had an upper
respiratory tract infection, probably viral in origin, with
otitis media.
The parents said that what troubled them about their

child was that she had the same skin disorder that her
father had and was therefore very easily bruised or
lacerated when playing. The mother attempted to keep the
child from playing in situations that might lead to injuries.
She believed that this had been difficult to do and that she
was uncomfortable having to restrain her child from
playing freely. The parents stated that "India rubber skin"
ran in the father's family and that he himself had it. The
patient's father and the father's mother were subsequently
examined and found to have EDS. A photograph of the
patient's grandmother, illustrating the disease, had been
included in the textbook of Sutton," Diseases of the Skin.
Further history revealed that three other brothers on the
father's side had the disease as well as the paternal
grandmother's mother, three of her sisters, and her great
grandfather. It was possible to trace the disease back five
generations and to confirm that it followed a dominant
inheritance pattern.
To rule out finally the possibility of child abuse, records

were obtained from the patient's family physician, the
local emergency room and hospital, the local court and
SRS, and the local school. It was found that the patient had
been seen by a physician 25 times in her first six years of
life for emergency medical care. She had been treated for
20 lacerations, 15 requiring sutures and five requiring
plastic adhesive closures. The records confirmed details of

 at Thomas Jefferson University, on September 18, 2011 www.archdermatol.comDownloaded from 

•  Inherited	
  connec3ve	
  3ssue	
  disorder	
  
•  Characterized	
  by	
  joint	
  hypermobility	
  and	
  skin	
  
hyperelas3city	
  

•  Clinical	
  signs:	
  
– Extensive	
  cutaneous	
  injury	
  with	
  gaping	
  wounds	
  
auer	
  mild	
  trauma	
  

– “Cigarere	
  paper”	
  scars	
  
– Easy	
  bruising	
  
– Habitual	
  disloca3on	
  of	
  the	
  joints	
  

Ehlers-­‐Danlos	
  Syndrome	
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Degos	
  Syndrome	
  

•  6-­‐month-­‐old	
  boy	
  with	
  skin	
  ulcers	
  and	
  focal	
  seizures	
  
– Mult	
  7-­‐10	
  mm	
  monomorphic	
  ulcers	
  	
  

•  red	
  margin,	
  white	
  atrophic	
  centers	
  
•  Trunk,	
  limbs,	
  scrotum	
  

•  CT	
  &	
  MRI	
  –	
  Bilateral	
  SDH,	
  no	
  intracerebral	
  lesions	
  
•  ?child	
  abuse	
  vs.	
  vasculi3s	
  
•  Child	
  developed	
  further	
  seizures,	
  	
  

– MRI	
  showed	
  mult	
  cerebral	
  infarc3ons	
  
•  Skin	
  biopsy	
  revealed	
  Degos	
  Syndrome	
  
•  Baby	
  ul3mately	
  died	
  

	
  Moss	
  C,	
  et	
  al.	
  Degos	
  disease:	
  a	
  new	
  simulator	
  of	
  non-­‐accidental	
  injury.	
  	
  
Developmental	
  Med	
  Child	
  Neurol	
  2009;51:647-­‐50.	
  

DS	
  

•  A	
  progressive,	
  small-­‐	
  and	
  medium-­‐size	
  
occlusive	
  arteriopathy	
  of	
  unknown	
  e3ology	
  

•  Autosomal	
  Dominant	
  inheritance	
  reported	
  
•  Clinical	
  manifesta3ons:	
  

– Pathognomonic	
  skin	
  lesions	
  with	
  porcelain	
  white	
  
atrophic	
  centers	
  and	
  a	
  peripheral	
  telangiecta3c	
  
rim	
  

– Gastrointes3nal	
  tract	
  involvement	
  in	
  50%	
  of	
  cases	
  
– CNS	
  involvement	
  in	
  20%	
  of	
  cases	
  

Degos	
  Disease	
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Incon3nen3a	
  Pigmen3-­‐	
  2	
  case	
  reports	
  

•  6-­‐day-­‐old	
  girl	
  with	
  seizures	
  
– Bilateral	
  RH	
  
– Hyperpigmented	
  macules	
  on	
  thorax	
  and	
  limbs	
  

– Ecchymoses	
  over	
  burocks	
  
– CT	
  with	
  diffuse	
  infarcts	
  and	
  edema	
  

•  Diagnosed	
  with	
  “SBS”	
  and	
  transferred	
  for	
  
further	
  care…	
  
– Dermatologist	
  to	
  the	
  rescue!!	
  

Ciarallo	
  L,	
  Paller	
  AS.	
  	
  Two	
  cases	
  of	
  incon3nen3a	
  	
  Pigmen3	
  simula3ng	
  child	
  abuse.	
  	
  
Pediatrics	
  1997;100:e6	
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•  X-­‐linked	
  dominant	
  
disorder	
  

•  Characterized	
  by	
  
dermatologic,	
  dental	
  and,	
  
less	
  frequently,	
  ocular	
  and	
  
neurologic	
  abnormali3es	
  	
  

•  	
  Cutaneous	
  findings	
  are	
  
diagnos3c:	
  
–  All	
  four	
  stages	
  show	
  
parerning	
  along	
  
Blaschko’s	
  lines	
  

Incon3nen3a	
  Pigmen3	
  

Ini3al	
  Screening	
  Labs:	
  Cutaneous	
  

•  Screening	
  for	
  coagulopathy	
  
– CBC	
  with	
  platelet	
  count	
  
– PT/	
  aPTT/INR	
  
– Factor	
  VIII	
  level	
  
– Factor	
  IX	
  level	
  
– VWF	
  an3gen	
  
– Ristoce3n	
  cofactor	
  

•  Consult	
  Gene3cs,	
  Dermatology,	
  Hematology	
  
as	
  needed	
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Diseases	
  that	
  Predispose	
  to	
  Fractures	
  

•  Gene3c	
  disorders	
  with	
  Osteopenia/	
  Osteoporosis	
  
– Osteogenesis	
  Imperfecta	
  
–  Job	
  syndrome	
  

– Menkes	
  Kinky	
  hair	
  syndrome	
  
– Biliary	
  atresia	
  with	
  vitamin	
  D	
  deficiency	
  
– Fanconi	
  syndrome	
  

•  Disorders	
  that	
  predispose	
  to	
  Trauma	
  
– Hereditary	
  Sensory	
  Neuropathy	
  

Job	
  Syndrome:	
  
Recurrent	
  fractures	
  in	
  an	
  infant	
  

•  2.8	
  kg	
  FT	
  newborn	
  with	
  mild	
  PS	
  
•  Developed	
  severe	
  eczema	
  by	
  2	
  months	
  
•  Hospitalized	
  at	
  4	
  mo	
  with	
  FTT,	
  eczema	
  

– Dysmorphic-­‐	
  nl	
  karyotype	
  and	
  FISH	
  for	
  22q11	
  

•  Hosp	
  at	
  6	
  mo	
  with	
  eczema,	
  wrist	
  lacera3on	
  
–  SS	
  fracture	
  of	
  3b/fib	
  with	
  callous,	
  rib	
  fractures	
  

•  Placed	
  in	
  Foster	
  care	
  
– Developed	
  S.	
  aureus	
  abscess	
  

•  Serum	
  IgE-­‐	
  >	
  1,600	
  
Walsh	
  J,	
  Reardon	
  W.	
  	
  Job	
  syndrome	
  masquerading	
  as	
  non-­‐accidental	
  trauma.	
  	
  	
  
Arch	
  Dis	
  Child	
  2008;93:65-­‐7	
  

Walsh	
  J,	
  Reardon	
  W.	
  	
  Job	
  syndrome	
  masquerading	
  as	
  non-­‐accidental	
  trauma.	
  	
  	
  
Arch	
  Dis	
  Child	
  2008;93:65-­‐7	
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•  A	
  rare	
  primary	
  immunologic	
  disorder	
  	
  
–  STAT3	
  gene	
  

•  Characterized	
  by	
  hyperimmunoglobulin	
  E	
  
•  Associated	
  with:	
  	
  	
  

–  Eczema	
  	
  
–  Craniosynostosis	
  
–  Skull	
  plas3city	
  
– Molluscum	
  contagiosum	
  
–  Recurrent	
  stapholococcal	
  skin	
  absesses	
  
–  Recurrent	
  fractures	
  

Job	
  Syndrome	
  

•  Osseous	
  abnormali3es	
  found	
  in	
  many	
  children	
  
with	
  biliary	
  atresia	
  
– Cor3cal	
  thinning	
  
– Trabecular	
  bone	
  loss	
  
– Changes	
  of	
  rickets	
  

•  Fractures	
  in	
  11%	
  of	
  pa3ents	
  with	
  biliary	
  atresia	
  
•  In	
  one	
  study,	
  4/10	
  children	
  with	
  biliary	
  atresia	
  
had	
  evidence	
  of	
  rickets	
  

Biliary	
  Atresia	
  



2/7/14	
  

17	
  

Ini3al	
  Screening	
  Labs:	
  fractures	
  

•  Careful	
  evalua3on	
  of	
  radiographs	
  
•  Screen	
  for	
  mineraliza3on	
  deficiency	
  

– Ca,	
  PO4,	
  Alk	
  Phos	
  
– 25-­‐OH	
  vitamin	
  D,	
  PTH	
  

– Urine	
  calcium,	
  phosphate	
  

•  Consider	
  gene3c	
  tes3ng	
  for	
  OI,	
  EDS,	
  Menkes	
  
– Can	
  also	
  consider	
  fibroblast	
  collagen	
  analysis	
  

Gene3c	
  diseases	
  that	
  mimic	
  	
  
Sexual	
  Abuse	
  

•  Crohn’s	
  Disease	
  
•  Myotonic	
  Dystrophy	
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Conclusions	
  

•  There	
  is	
  a	
  differen3al	
  diagnosis	
  for	
  everything	
  
•  Recognizing	
  rare	
  diseases	
  requires	
  	
  

– Considera3on	
  that	
  alterna3ves	
  exist	
  
– careful	
  observa3on	
  and	
  physical	
  examina3on	
  

– close	
  scru3ny	
  of	
  screening	
  labs	
  
– monitoring	
  of	
  the	
  pa3ent’s	
  clinical	
  course	
  	
  
– embracing	
  the	
  concept	
  of	
  consulta3on!	
  

	
  


