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Abstract: Osteogenesis imperfecta can be commonly mistaken for child abuse because of 

similar pattern of injuries. AA is a 3-week-old baby who presented to our emergency department 

with excessive crying. Skeletal survey revealed subacute spiral fracture of the right humerus, 

right posterior eighth and ninth ribs, acute fracture of the left femur, bowing of tibia and femur, 

and osteopenia. Subsequent geneticist examination and genetic testing noted blue sclera and 

heterozygosity for a variant of COL1A gene.
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Introduction
Osteogenesis imperfecta (OI) can be commonly mistaken for child abuse because of 

similar pattern of injuries. Most cases are autosomal dominant mutations of type 1 

collagen genes.1–4 It is important to acknowledge physical finding and order genetic 

testing early to prevent hardship to families and decrease medical expenditure.

Patient and observation
AA is a 3-week-old baby who presented to our emergency department (ED) with 

excessive crying. Parents noticed decreased movement of the left leg and right arm 

preceding the onset of AA’s sudden irritability. Parents denied recent fall, direct 

trauma, or shaking AA who lived with parents and two older siblings in a rented 

apartment in the city while visiting from Africa. There was no family history of 

easy bruising or fractures, domestic violence, drug/alcohol use, or involvement in 

social services. ED examination showed growth parameters at 10th percentile; AA 

was irritable and inconsolable with limited contralateral extremity movement; no 

bruising, pattern marks, or oral injuries were identified. Skeletal survey revealed 

subacute spiral fracture of the right humerus, right posterior eighth and ninth ribs, 

acute fracture of the left femur (Figure 1), bowing of tibia and femur, and osteopenia. 

Computed tomography scan was normal. MRI/MRA brain revealed left subacute 

subdural hemorrhage and right parieto-occipital calvarial flattening. Vital signs were 

normal, other screening laboratory tests were normal; eye examination was negative 

retinal hemorrhage. Department of Children and Family Services (DCFS) was noti-

fied for concern of nonaccidental trauma (NAT); siblings were taken into temporary 

DCFS custody. Subsequent geneticist examination and genetic testing noted blue 

sclera and heterozygosity for a variant of COL1A gene. Genes evaluated included 

BMP1, COL1A1, COL1A2, CRTAP, FKBP10, IFITM5, P3H(LEPRE1), PLOD2, 
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PLS3, PP1B, SERPINF1, SERPINH1, SP7, TMEM38B, and 

WNT1  (Figure 2). Result was positive for COL1A coding 

DNA: C.371 G>T variant: pGly224Val (G224V) zygosity: 

heterozygous classification: pathogenic variant; no other 

reportable variants were detected by sequencing of the genes 

included on this panel. A written informed consent has been 

provided by the patient’s parents to have the case details and 

any accompanying images published for this study.

Discussion
As visitors to USA, parents were unfamiliar with DCFS 

operations; subtle cultural differences may have led to 

communication barrier as parents needed time to process 

the sequence of events cascading from the diagnosis of frac-

tures and NAT. This was confounded by the emotional stress 

and uncertainty about safety of their children who were 

taken into custody with strangers. After AA’s diagnosis 

was confirmed, parents reappeared in front of a judge who 

cleared AA for discharge and travel to country of parent’s 

origin for continuation of care. AA is heterozygous for the 

G224V pathogenic variant in the COL1A1 gene, consistent 

with a molecular diagnosis of autosomal dominant OI. 

Targeted array comparative genomic hybridization analy-

sis with exon-level resolution of the genes on this panel 

yielded uninterpretable results due to suboptimal quality 

of the DNA obtained from the submitted specimen. Most 

pathogenic variants in COL1A1 are sporadic.5,6 Because 

of the potential for mosaicism in an unaffected parent, 

variant-specific testing of the parents of AA was made 

available to help determine if the variant was inherited or 

arose de novo; in addition, this will provide information 

required for accurate genetic counseling for this family. 

Parents did not complete testing as of time of writing; if 

neither parent is found to carry the G224V variant in the 

COL1A1 gene, the possibility of mosaicism cannot be 

excluded, and offspring of either parent may be at risk of 

carrying this variant. Molecular prenatal diagnosis is avail-

able in future pregnancies, if desired; genetic counseling 

is recommended to discuss the implications of this test 

report. This multifaceted clinical investigation involved the 

use of resources; for analysis, cost was stratified into four 

categories: 1) hospital, 2) social, 3) legal, and 4) family. For 

hospital services, intensity of service included nine inpa-

tient admission days, 14 specialty consultations (with five 

services), 23 laboratories, and seven radiological encoun-

ters. Laboratory panel testing and services accounted for 

47% of AA’s encounters (Figure 3). Social worker, legal 

services including family court appearances, and DCFS 

investigative services all contributed to the overall cost. 

The estimated cost of investigating AA’s fractures using 

medical consumer price index easily surpassed $500,000 

when all the cost factors and drivers are considered.7

Figure 1 Fractures at initial presentation.
Abbreviations: r, right; L, left.
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Clinical suspicion

History, PE, and radiologic evaluation suggestive of OI

Collagen biochemical assay

OR

Autosomal recessive inheritance
or ethnicity or clinical features

Molecular diagnostic testing

–

–

–

–

–

+
+

+
–

–

COLL1A1/ COLL1A2 sequencing

Molecular diagnostic testing

OI with unknown mutation (clinical diagnosis) or consider other bone fragility conditions

COLL1A1/ COLL1A2 sequencing

Consider CRTAP and LEPRE1 sequencing

Molecular confirmation

Rickets, juvenile idiopathic osteoporosis, thick skull syndrome, adrenal cortex disease, blood cancer,
bone cancer, brittle bone syndrome, bruck syndrome, hodgkin’s disease, infantile hypophosphatasia,
certain metabolic disorders, progeria, osteopetrosis congenital, fetal hypokinesia, achondrogenesis

OR

Figure 2 algorithm for evaluation of osteogenesis imperfecta.
Abbreviations: oI, osteogenesis imperfecta; Pe, physical examination.

Pareto chart showing distribution of investigative
producers and consultation
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Figure 3 services and consultation.
Abbreviations: CT, computed tomography; PT, physical therapy.
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Conclusion
It is important in the initial investigative phases of unex-

plained fractures, families should be promptly provided 

social and psychological resources to help them cope with the 

unfortunate circumstances.8 The extent of such investigations 

when signs suggestive of confounding systemic diseases and 

consistent history should be balanced to ensure child safety 

as well as limit unnecessary expenditure.

Disclosure
The authors report no conflicts of interest in this work.
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