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Experts you 
trust, caring for 

the children 
you love.

THE CHILDREN’S MEDICAL CENTER OF DAYTON

Pediatric Clips

JC is a 9-year-old boy with spastic 
cerebral palsy. He was admitted to 
the hospital for pain and surgical 
reduction of a dislocated hip. For the 
past two days JC was having signifi -
cant pain when lifted in and out of 
his wheelchair.  He has been unable 
to tolerate his physical therapy at 
school for the last two weeks. 

He is currently eating three meals 
orally each day, but these consist 
of only small amounts of food. He 
also has a gastrostomy tube through 
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which he receives two cans of Pedia-
sure, with fi ber and eight ounces of 
water, per a nighttime drip-feeding. JC 
takes Depakote sprinkles three times 
daily and has not had a seizure in over 
four months. JC uses a communica-
tion board and is able to verbalize fi ve 
to six single words such as “Hi, bye, 
mom, dad, go and no.” 

JC’s mother stays with him when he 
is hospitalized and performs much of 
his care. During a nighttime diaper 
change by the nurse, while mom was 

asleep, a “pop” was heard at his right 
leg and he let out a loud scream and 
started crying. His mother attempted 
to comfort him while the nurse called 
the doctor.  JC had tenderness and 
some swelling over his right femur. 
An x-ray was ordered and the nurse 
gave him pain medication.

The x-ray was read as a hairline 
fracture of his right femoral head 
with signifi cant osteopenia present.

Continued

CASE DISCUSSION
In 2000 the National Institutes 
of Health Consensus Conference 
revised their defi nition of osteoporo-
sis to read, ”a skeletal disorder with 
compromised bone strength that pre-
disposes a person to an increased risk 
of fracture.” Children with low bone 
mass are classifi ed as osteopenic, and 
those who do not bear weight and 
walk are at risk of fractures due to 
osteopenia. Unlike adults, children 
do not achieve peak bone mass until 
around 18 years of age. Whether am-
bulatory or not, children who have 
family members with osteoporosis 
are at increased risk for fractures. 
There are also several other factors 
that can increase the risk of osteope-
nia in children. (Table 1)

DIAGNOSIS

The indications that osteopenia is 
present remain elusive. The child 
may complain of limited range of 
motion or discomfort when mov-
ing, but this is not always the case. 
Many children who develop fractures 
are only diagnosed with osteopenia 
after an injury occurs and an x-ray is 
taken. The best treatment that can be 

what may appear to be “better” 
positions. Always support the trunk 
and buttocks with any lifting, tak-
ing time to not force or overextend 
an extremity. In transferring and 
moving children who are lying on 
carts or in beds, utilize good body 
mechanics and log roll the patient. 
Ask for additional assistance from 
staff or family when moving or 
changing positions on a child who 
has abnormal body alignments. 
If range-of-motion exercises are 
needed, it is best to do these moves 
slowly and not too vigorously. Have 
a physical therapist demonstrate the 
appropriate technique if there is a 
question.

There is no standardized treatment 
protocol for children who develop 
osteopenia and subsequent frac-
tures. However, there are studies on-
going in using oral bisphosphonates 
to treat this condition. Even with 
the best preventive measures, some 
children will develop fractures sec-
ondary to osteopenia. As health care 
professionals we need to be aware of 
the risks and take preventive steps 
to minimize this complication. 

instituted is a preventive approach to 
care of all at-risk children. 

PREVENTATIVE MEASURES

It is important to keep children 
eating a nutritionally balanced and 
wholesome diet that offers them 
foods rich in calcium and protein. A 
24-hour dietary history and consul-
tation of a dietitian are recommend-
ed if the child does not seem to be 
getting appropriate meals or snacks. 
The National Institutes of Health 
Consensus Conference on Osteo-
porosis recommends weight-bearing 
exercises for all children. Adequate 
amounts of sleep also improves 
metabolism and helps the body build 
strong bone mass. 

If children have a chronic health 
condition such as spastic cerebral 
palsy, and require a wheelchair for 
mobility, they should be encouraged 
to be as active as possible. When 
lifting or transferring a child who 
requires assistance to get into and 
out of his chair, the caretakers should 
always move the child utilizing his 
or her existing physiologic position-
ing. Do not force extremities into 
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For further information about 
The Children’s Medical Center of Dayton or its 
nursing program contact the nursing recruiter 

at 937-641-3666 or 
marketing@childrensdayton.org.

FEATURED NURSE SPECIALIST

CANDACE 
ZICKLER 
RN, MSN, 
CPNP is 
a certifi ed 
pediatric nurse 
practitioner in 
the developmen-
tal pediatrics 

department at The Children’s Medical 
Center of Dayton. Candace earned her 

bachelor’s degree, master’s degree and 
pediatric nurse practitioner certifi cate at 
Indiana University School of Nursing 
in Indianapolis. She has over 15 years of 
experience working with children with 
special health care needs, specifi cally 
cerebral palsy. 

DEVELOPMENTAL PEDIATRICS 
AT DAYTON CHILDREN’S
The developmental pediatrics department 
provides diagnosis, treatment and family 

education for children with special health 
care needs such as cerebral palsy, myelo-
meningocele, cleft lip and palate, autism 
and attention defi cit disorder. To reach the 
department of developmental pediatrics, 
call 937-641-4073.

Table 1. FACTORS THAT PUT CHILDREN AT RISK FOR OSTEOPENIA 

Extreme prematurity with very low 
birth weight Lack of sunlight, aging in adult years

Dietary defi ciencies of calcium, vitamin D, 
vitamin C (scurvy)

Prolonged bed-rest following injury 
or burns

Eating disorders such as bulimia or anorexia, 
obesity or children on total parenteral 
nutrition

Crohn’s, irritable bowel syndrome, chronic 
liver disease, malabsorption syndromes

High dose steroids IV, or over prolonged 
periods of time 

Seizure medications such as Depakote, 
Dilantin, Phenobarbital

End stage kidney disease Thyroid dysfunction, diabetes, 
juvenile arthritis

Genetic syndromes such as Lowe’s, 
osteogenesis imperfecta and phenylketonuria

Embryonic malformations such 
as myelodysplasia or caudal regression 

Muscular dystrophy or spinal muscular atrophy Smoking, alcoholism

Cerebral palsy, spastic and fl accid types Too little or too much exercise, nonweight 
bearing or sedentary life styles

Cancers, radiation or chemotherapy Caucasian, Asian, Mexican ancestry

COMING IN FEBRUARY 2008 - DAYTON CHILDREN’S SPECIALTY CARE CENTER — WARREN COUNTY

 The Specialty Care Center will bring Dayton Children’s pediatric subspecialists, 
laboratory and medical imaging services to the children of Warren and Butler counties.

 The Specialty Care Center will be located at 100 Campus Loop Road, Suite A, Franklin, Ohio, 45005, 
 on the Premier Health campus near the new Atrium Medical Center.

REFERENCES
Chad KE, McKay HA, Zello GA, Baily DA,
 Faulkner RA, Snyder RE. Body composition 
 in nutritionally adequate ambulatory and 
 non-ambulatory children with cerebral
 palsy and a healthy reference group. 
 Developmental Medicine and Child 
 Neurology. 2000; 42: 334-339.

Klein G. Osteoporosis. Available at: 
 http://www.emedicine.com/ped/
 topic1683.htm. May 4, 2006.

Sholas MG, Tann B, Gaebleer-Spira D. Oral 
 bisphosphonates to treat disuse osteopenia 
 in children with disabilities: a case series. 
 Journal of Pediatric Orthopedics 2005; 
 May-June; 25(3): 326-331.

Simmons J, Zeitler P. Osteopenia in pediatric 
 patients: when and how to intervene. 
 Current Opinion in Endocrinology and 
 Diabetes. 2006; 13 (1): 21-25.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /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 1200
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


