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Sir,
I am concerned that the clinical and radiologic details
reported by Drs. Kathy Keller and Patrick Barnes [1] in
their discussion of “congenital rickets” ignore important
clinical and radiologic findings of the cases, while reporting
radiologic findings that none of the radiologists I have
consulted can see.

I have personal knowledge of three of the article’s cases.
In case 1, I provided the clinical child abuse evaluation and
subsequently was called to testify in the child’s dependency
case. In case 4, I was consulted by the attorney general who
was handling the child’s dependency and subsequently by
the prosecutor pursuing the criminal matter. I also assisted
our neurosurgeons in the clinical management of this child,
after she was referred to our institution for follow-up care.
In case 2, both Dr. Keller and I were hired by the family’s
defense attorney to evaluate and possibly testify in the
dependency. Because of my relationship with this case,
through the family’s defense attorney, I am not at liberty to
share the case material. However, Dr. Keller and I disagreed
about that child’s injuries and only she was used by the
attorney in court. I was personally paid for my legal
consultations in case 4. I was partially paid through an
initial retainer in case 2 and my hospital’s practice group
was paid in case 1. I do not have personal knowledge about
case 3, but the physicians at Cincinnati Children’s Hospital
who cared for that child have informed me that that child’s
findings were also misrepresented.

Some specifics of their omissions and commissions
include case 1. This child was born in mid-July to a
Caucasian mother who had been taking prenatal vitamins.
The child sustained abusive fractures at 3 months of age.
They reported that the child’s mother’s vitamin D level was
8.7 ng/ml. However, they failed to disclose that the
mother’s vitamin D level was not determined until late
November. Dr. Keller extensively used a paper by Bodnar
et al. [2] at this child’s dependency trial to support the
existence of vitamin D deficiency as a common problem in
mothers at term. Intrapartum vitamin D deficiency is a well-
established condition, as documented by such current
literature. Dr. Keller, however, did not disclose either in
court or in the paper that this same article points out that
mothers’ vitamin D levels in the summer are on the average
significantly greater than mid-winter levels (23.2 nmol/ml
higher on average for Caucasian mothers), which would
have put this mother’s vitamin D level at the time of her
infant’s birth in the normal range (roughly 50 nmol/l). Also
not mentioned is that Bodner et al. report that vitamin D
levels in Caucasian mothers delivering during the summer,
after taking prenatal vitamins, are rarely deficient (none
<37.5 nmol/l) but are fairly often insufficient (40% between
37.5 and 80 nmol/l). More commonly, 30 nmol/l is used as
the threshold for vitamin D deficiency.

Infant 1 had been evaluated for a swollen right lower leg.
She had been primarily breast-fed and was growing
subnormally. Her physical examination was notable for
multiple palpable healing fractures, but no bruises. Father
had noted her right shoulder popped when he had picked
her up 1 month previously; she had subsequently favored
that arm. Her calcium (10.1 mg/dl) and phosphate (6.3 mg/dl)
were normal, but her alkaline phosphatase was mildly
elevated at 483 U/l. Her cranial CT scan and eye examination
were normal.
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This child had multiple fractures, including: a healing
right spiral/comminuted midshaft tibia fracture, healing right
transverse distal radius and ulna diaphyseal fractures,
periosteal layering of the distal right humerus (indicating a
healing supracondylar injury), a sclerotic band of the distal
left radius (reflecting a more remote fracture), possible
proximal and distal left femur metaphyseal fractures, a
proximal right first metacarpal fracture, a transverse fracture
of the proximal right second phalanx, a fracture of the right
proximal third phalanx, a fracture of the base of the proximal
phalanx of the left third and fifth fingers, sclerosis of the
mid-portion of the proximal phalanx of the left second toe,
classic metaphyseal fractures (CMLs) of the proximal right
tibia and distal left tibia, posterior rib fractures of the left
ninth and tenth and right tenth ribs, anterior-lateral right fifth
and sixth rib fractures, a heavily callused proximal right
clavicle fracture and anterior wedging of the vertebral body
of T8. The child’s mineralization looked normal, as did her
metaphyseal mineralization, although her bones seemed
somewhat denser on a follow-up skeletal series. Other
abnormalities Barnes and Keller describe in the figures
including abnormal sutures and costochondral junctions were
considered normal on review by the radiologists I consulted.
The distal forearm changes they describe simply reflected
fractures in various stages of healing. They were correct in
stating that the child’s injuries were “interpreted as …
suspicious for inflicted injury.” In fact, we thought they were
diagnostic of abuse.

The child was subsequently evaluated in our metabolic
and genetic bone disease programs, and it was thought there
was no indication of osteogenesis imperfecta or metabolic
bone disease. Her skin biopsy for osteogenesis imperfecta
was normal.

Mother’s bone mineral density that November was 2.3
standard deviations below normal. Her 1,25-dihydroxyvitamin
D was normal (25.7 nmol/l) in the end of November. Her
calcium was normal (9.9 mg/dl).

In case 4, their statement that the child presented without
evidence of increased intracranial pressure is true but
ignores other significant cranial clinical and imaging
findings. The child’s presenting symptoms included a single
reported low-grade fever at home (not confirmed or
repeated), decreased feeding and activity, decreased use of
her arms, sleepiness and congested/grunting respiration.
There was a history of a fall 3 days before off father’s chest,
when he was resting on a couch, to the adjacent floor. She
was initially thought to have a respiratory infection or
sepsis, but after healing rib fractures were noted on chest
radiographs, a CT, MRI and skeletal survey were done. Her
lethargy and respiratory abnormalities were then recognized
to be symptoms of an acute brain injury and she was found
to have arm paralysis from a cervical spinal cord injury
(central cord syndrome).

Keller and Barnes did not mention the child’s acute
cervical cord hemorrhage/injury on MRI, which caused the
arm paralysis. They inferred that the child had an isolated
cervical vertebral body compression fracture, secondary to
a weak vertebral body sustaining normal forces. They failed
to report that this vertebral compression fracture was
associated with retrolithiasis of C4 on C5 and acute central
cervical cord hemorrhage, extending well up into the
cerebellar peduncle. These findings indicate significant
trauma, not simple vertebral collapse. The child’s old
subdural hemorrhage, which they minimize by noting its
size was small, was clinically and diagnostically significant
for prior inflicted head injury. They did not report the
child’s acute subdural hemorrhage. Though they reported
that she had skull and cervical spine fractures, they did not
point out that the skull fractures were independent,
involving both parietal bones. One had and one lacked
soft-tissue swelling, strongly suggesting recent and older
skull trauma. The child’s skeletal injuries were also highly
indicative of abuse. Included were CMLs of the left tibia,
distal right radius, proximal right humerus, distal right
acromion, distal right and left femurs, and distal left tibia.
There were posterior rib neck fractures of the right second
and left third and left eighth ribs, postaxillary line fractures
of the left sixth and seventh ribs, and possibly a left fifth
costochondral fracture. All rib fractures showed evidence of
healing. The distal third to fifth right metatarsals were
irregular compared to the left; although, in the end our
radiologists thought these had not been fractured. This child
has been reported elsewhere in detail (as case 1) [3].

In cases 1, 3 and 4 they reported metaphyseal changes
they considered significant for rickets, “Looser zones,”
frayed distal radial metaphysis and indistinct distal ulnar
metaphyses. I have submitted films of children 1 and 4 to
several pediatric radiologists, who confirmed the absence of
such changes. In fact, the editors of Pediatric Radiology, in
an accompanying editorial, opined, “The fractures are
mainly that – fractures. The areas in which one expects to
see signs of rickets in this age group are normal” [4].
Likewise, Barnes and Keller report metabolic skull changes
that are not confirmed by other pediatric radiologists. They
failed to note that classical metaphyseal lesions are the
result of traction and torque forces, atypical of forces that
normal infants experience, and that these fractures are not
of the character that occur with weak bones, when failing to
resist normal forces. They failed to note the high reported
specificity for abuse of CMLs and fractures of the posterior
rib neck, acromion, proximal humerus, proximal clavicle
and digits in infants [5].

Neither Dr. Keller nor Dr. Barnes provided clinical care
to these children. All the cases came to them as defense
witnesses in the legal system. It is a serious breach of
research bias for them to not disclose the source of their
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case material in their article. Likewise, both physicians are
active as defense witnesses in child abuse cases. It is a
serious breach of conflict of interest to not disclose in their
article that they profit personally from promoting the
existence of congenital rickets as legitimate disease and as
an explanation for multiple fractures in young infants.

In case 2 the dependency judge ruled that the child had
been abused and opined that there was sufficient evidence
for a criminal conviction. In case 4 the child was ruled in
dependency court to have suffered abuse and in criminal
court the child’s father was convicted of the abuse. Case 3
was placed in a relative’s care under court-ordered depen-
dency. In case 1 the dependency judge ruled in favor of the
parents, largely on the basis of Dr. Keller’s testimony and
quirks of how the trial proceeded. A different judge heard the
defense’s case about a half-year after the state’s case was
presented. There was no opportunity to present rebuttal of
Dr. Keller’s testimony. In any case, it is a serious breech of
ethical disclosure, even if Keller and Barnes disagreed with
those outcomes, to assert in their article that these cases
prove the existence of congenital rickets as a cause of infant
fractures, without disclosing that bodies as significant as the
trial courts deemed their opinions to be incorrect.

I am concerned that Drs. Keller and Barnes’ congenital
rickets paper, if used in court without rebuttal, promotes a

rare condition as a cause of multiple fractures in early
infancy. In order for maternal vitamin D deficiency to
really explain infant injuries, there must be an unbroken
chain of causation from their vitamin D-deficient mothers
to vitamin D deficiency explaining all of the child’s
injuries. In the cases Keller and Barnes reported, this chain
of evidence was clearly lacking. Use of their unsupported
theory in court is likely to put many children in harm’s
way.

References

1. Keller KA, Barnes PD (2008) Rickets vs. abuse: a national and
international epidemic. Pediatr Radiol 38:1210–1216

2. Bodnar LM, Simhan HN, Powers RW et al (2007) High prevalence
of vitamin D insufficiency in black and white pregnant women
residing in northern United States and their neonates. J Nutr
137:447–452

3. Feldman KW, Avellino AM, Sugar NF et al (2008) Cervical spinal
cord injury in abused children. Pediatr Emerg Care 24:222–227

4. Slovis TL, Chapman S (2008) Evaluating the data concerning
vitamin D insufficiency/deficiency and child abuse. Pediatr Radiol
38:1221–1224

5. Kleinman P (1998) Skeletal trauma: general considerations. In:
Kleinman PK (ed) Diagnostic imaging of child abuse, 2nd edn.
Mosby, St. Louis, pp 8–25

Pediatr Radiol (2009) 39:1127–1129 1129


	Commentary on “congenital rickets” article
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


