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Discussion 

• Our study suggests that for children ≤1 year with isolated 
minor head injury, screened per protocol with overall low 
suspicion for abuse, FUSS rarely provides any additional 
information.

• Patients are generally compliant with obtaining FUSS 
when recommended - over the past 2 years, 32/36 
(89%) were compliant with FUSS, and none that were 
non-compliant returned within 6 months for new injury 
evaluation.

• Only one FUSS study patient returned within 6 months 
for evaluation of a new injury – this was a minor 
witnessed injury requiring no intervention. 

Background 

• The American Academy of Pediatrics (AAP) 
recommends that a skeletal survey (SS) be 
performed in all cases of suspected physical abuse 
for children under the age of 2 years. 1

• The AAP also recommends a follow-up skeletal 
survey (FUSS) be obtained approximately two 
weeks after an initial survey when the initial 
revealed abnormal or equivocal findings and abuse 
is clinically suspected.1

• It is our institution’s protocol to initiate a work-up for 
suspected physical abuse when a child under the 
age of 1 year presents with an unwitnessed head 
injury (Figure 1). 

• The FUSS has been shown to identify additional 
injury, clarify indeterminate findings, and assist in 
determining the timing of injury. 2-4

• We sought to examine our own practice and 
evaluate the utility of the FUSS for patients < 1 year
who present with an isolated minor head injury.

Objective

To examine the utility of the follow-up skeletal survey
(FUSS) for children <1 year with isolated minor head 
injuries and low suspicion for physical abuse.
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Head Injury Characteristics Patients with FUSS 
(N=55)

Skull Fracture 51 (92.7%)

Type of Skull Fracture
Simple     

Complex
36 (65.5%)
15 (27.3%)

Intracranial Hemorrhage 42 (76.4%)

Type of Intracranial Hemorrhage

Subdural 
Subarachnoid

Epidural
Extra-Axial

Combination
Parenchymal

6 (14.3%)
10 (23.8%)
12 (28.6%)
7 (16.7%)
7 (16.7%)
0 (0.0%)

Mean Initial GCS 14.87

Mean Injury Severity Score 7.9

Results

Patient Characteristics:

• 55 patients met FUSS inclusion criteria
• The mean age of this cohort was 4.2 months,  

predominantly female (56%), white (79%), and with 
public insurance (54%).

Abuse Assessment:

• All patients in our cohort had a psychosocial
assessment completed by hospital Social Worker 
per protocol.

• The hospital Child Advocacy Team was formally 
consulted for 24 (43.6%) patients. 

• A report was made to Child Protective Services for 
20 (40%) patients.

Utility of FUSS:

• For almost all patients, the follow-up skeletal 
revealed no additional findings (Figure 2).

• Indeterminate findings included:
o Patient 1: Multiple metacarpal metaphyses

abnormalities determined to not be injury on 
further repeat imaging. 

o Patient 2: Tibial diaphyses perisoteal formation 
unable to be clarified on further repeat imaging.

Figure 2. Results of Follow-Up Skeletal Surveys
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Table 1. Head Injury Characteristics

Conclusions

• FUSS may not be indicated in children ≤1 year with 
isolated minor head injury screened per protocol with no 
concerning findings for abuse.

• This study highlights the need for a more standardized 
protocol for obtaining a FUSS.

• The clinician should continue to follow the AAP 
recommendations regarding evaluation of suspected 
physical abuse when determining clinical suspicion -
including a complete skin assessment, laboratory 
screenings, radiographic images, and psychosocial 
assessment. 

Methods

We conducted a retrospective review of all children < 1 
year, admitted to our Level 1 Pediatric Trauma Center 
over a 4-year period (2016-2020), who had an initial SS 
as a part of our infant head injury guidelines (N = 348).
We then sought to identify those with isolated minor head 
injury, low suspicion for abuse, and completion of FUSS 
to complete our study cohort. 

FUSS Inclusion Criteria:

• CT-evidence of head injury: defined as skull fracture 
and/or intracranial hemorrhage (Table 1)

• Initial Glasgow Coma Score 13-15
• Injury Severity Score ≤16
• No occult injury on initial SS (other than skull fracture)
• No examination findings concerning for abuse 

including cutaneous findings, frenulum injury, 
subconjunctival hemorrhage, or retinal hemorrhage

• Completion of FUSS ~ 2 weeks after initial SS

Figure 1. CCHMC Infant (<1 yr) Head Injury Guideline
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