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• 4,000 infants are diagnosed with a brachial plexus birth palsy (BPBP) annually in the 
United States (1).

• Shoulder dystocia is the strongest known risk factor for BPBP, increasing the risk by over 
100 fold (2).

• Impaction sustained during a shoulder dystocia is known to increase the risk of clavicle 
fracture at the time of birth (3, 4).

INTRODUCTION

The purpose of this study was to use a large, national database, to determine definitively if 
a clavicle fracture in the setting of shoulder dystocia is associated with an increased or 
decreased risk of BPBP. 

Objective

• The Kids’ Inpatient Database (KID) from 1997-2012 (7) was utilized for this study.
• A pediatric inpatient administrative database made available through the 

Healthcare Cost and Utilization Project (HCUP), which is sponsored by the 
Agency for Healthcare Research and Quality. 

• Provides a nationwide sampling of patient discharges from all community, and 
non-rehabilitation hospitals in states participating in HCUP. 

• BPBP was the primary outcome variable. Exposure variables included shoulder dystocia, 
clavicle fracture due to birth trauma, closed clavicle fracture, and open clavicle fracture. 
All variables were defined using ICD-9 codes. 

• Newborns with shoulder dystocia were stratified into two subgroups:
1. Dystocia without a clavicle fracture
2. Dystocia with a clavicle fracture

• Multivariate logistic regression was used to quantify the risk for BPBP. 

METHODS

CONCLUSION
• This population-level investigation suggests that, among newborns with shoulder dystocia, 

clavicle fracture is not associated with a significant change in the risk of BPBP. 
• Additional factors such as the timing of the fracture and severity of the dystocia need to be 

examined in a prospective fashion to determine if clavicle fracture during a shoulder 
dystocia may be protective. 
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RESULTS
• 5,564,628 sample births extrapolated to 23,385,597 live births in the population (95% CI 

22,780,168 - 23,991,026) were studied over the 16-year period.

• BPBP occurred at a rate of 1.2 per 1,000 births.

• Shoulder dystocia occurred in 0.23% (53,787/23,385,597) of all live births (Table 1). 
• 0.26% (60,803/23,385,597) sustained a clavicle fracture (Table 1). 
• Shoulder dystocia and clavicle fracture were more common among infants with BPBP as 

compared to all births (Table 2). Among cases of BPBP, 18.78% were associated with shoulder 
dystocia and 7.84% with clavicle fracture. 

• 1.26% of BPBP cases were associated with both shoulder dystocia and clavicle fracture. 

Clinical Significance
• A clavicle fracture increases the space in the thoracic outlet and could be protective against 

brachial plexus birth palsy. In contrast, the presence of a clavicle fracture may be a 
surrogate for birth trauma and thus be associated with an increased risk of BPBP.

Presence of a Newborn Clavicle 
Fracture

Increased spaced within thoracic outlet Indication of birth trauma

Decreased risk of BPBP Increased risk of BPBP

Table 4: Multivariate Analysis of brachial plexus birth palsy risk by shoulder dystocia subgroups

Table 1: Estimated prevalence of clavicle fracture and shoulder dystocia among all US births, 1997-2012

• In the setting of shoulder dystocia, BPBP occurred in 9.82% of births without clavicle fracture and 
11.77% of births with clavicle fracture (Table 3). 

Table 2: Estimated prevalence of clavicle fracture and shoulder dystocia among infants with BPBP, 1997-2012

• Wall et al. suggest that a concurrent clavicle fracture at birth may increase the odds of 
neurologic recovery (5). In contrast, Leshikar et al. suggest a clavicle fracture is neither 
protective against brachial plexus injury nor predictive of injury severity (6).

Table 3: Unadjusted comparison of BPBP by disease determinant, 1997-2012

• In the setting of shoulder dystocia, the presence of a clavicle fracture (OR 126.7 vs. 112.1, 
p=0.262) was not statistically associated with decreased or increased risk of BPBP (Table 
4). 
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