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INTRODUCTION:

Complex Regional Pain Syndrome (CRPS) type 1 is most commonly reported after distal radius fracture (DRF).
Numerous studies have identified factors such as female gender, higher BMI, older age, high-energy trauma, severe
comminuted fractures, psychiatric disorders, and fibromyalgia as significantly increasing the risk of CRPS, while
preventive measures like vitamin C supplementation have shown mixed results. Early fracture management and
educational interventions have proven effective in reducing CRPS incidence. The association between comorbid
compressive neuropathies or cervical radiculopathy and the development of CRPS after DRF has not been explored in
the contemporary literature.

METHODS:

The PearlDiver Mariner 165 (M165) database, a HIPAA-compliant national database covering 165 million patients with
private insurance and Medicare claims from 2010 to 2022, was queried for this study. Patients with distal radius fractures
(DRF) were identified using ICD-10 codes, and those diagnosed with CRPS after DRF fracture were identified similarly.
The control group comprised patients without a CRPS diagnosis after DRF, while the study group included patients
diagnosed with CRPS after DRF. Study and control groups were matched in a 1:10 ratio based on age, sex, and Charlson
Comorbidity Index (CCI) to minimize confounding.

We compared the following variables between our study and control groups using their ICD-10 and CPT codes: cervical
radiculopathy, brachial plexus injury, carpal tunnel syndrome, cubital tunnel syndrome, and radial, ulnar, and median
nerve injuries. Additionally, we compared the coincidence of de Quervain's tenosynovitis, tenosynovitis, tendinopathies of
the shoulder, arm, forearm, and hand, carpal tunnel surgeries, cubital tunnel surgeries, first dorsal compartment release,
trigger finger diagnosis, total number of emergency department (ED) visits, 90-day ED visits, history of drug use, history of
opioid use, and diagnosis of autoimmune diseases. All these variables were analyzed using chi-square tests for
categorical variables and student t-tests for continuous variables.

RESULTS:

The study identified several factors significantly associated with the development of CRPS following DRF. Patients with
CRPS following DRF demonstrated significantly higher odds of having a history of cervical radiculopathy, brachial plexus
injury and radial nerve injury. Other significant histories associated with CRPS after DRF include carpal tunnel syndrome
and its surgical release, as well as cubital tunnel syndrome and its surgical release. The p-value for all the above factors
is < 0.001. Notably, the diagnosis of de Quervain's tenosynovitis was significant but first dorsal compartment release did
not reach significance. Other significant associations were also observed for tenosynovitis of the forearm (p = 0.012) and
hand (p = 0.009), whereas tenosynovitis of the arm and shoulder were not significant. We also found no significant
correlation between brachial plexus surgery and trigger finger surgery, despite their diagnoses being significantly
associated with CRPS diagnosis after DRF.

Table 1 present 12 variables we studied, depicted with their respective column graphs of odds ratios (OR). Our analysis
focused on the anatomical locations of the pathology and their historical implications as risk factors for CRPS following
distal radius fractures (DRF), based on ICD-10 codes.

Table 2 illustrate that the cohort of patients with CRPS following DRF exhibited higher odds of fibromyalgia, history of
autoimmune disease, drug abuse, depression, opioid abuse, overall emergency department (ED) visits, and 90-day ED
visits. The p-values for all these factors are less than 0.001. Additionally, female gender is a significant risk factor (p <
0.001).

The graph in Figure 1 illustrates the percentage of patients diagnosed with CRPS stratified by CPT codes. It reveals an
upward trend, with higher CPT codes indicating more complex fracture treatments, and a corresponding increase in
CRPS incidence. The linear trendline (R2 = 0.901) highlights a strong positive correlation between the complexity of
fracture management and the likelihood of developing CRPS.

DISCUSSION AND CONCLUSION:

This study highlights significant associations between the development of CRPS following DRF and a history of cervical
radiculopathy, brachial plexus injury, radial nerve injury, carpal and cubital tunnel syndromes and surgeries, and certain
compressive tendinopathies like de Quervain's tenosynovitis and trigger finger. Given the increased odds of drug and
opioid use, fibromyalgia, and elevated emergency department visits in patients with CRPS, it is crucial for clinicians to
identify high-risk patients early and consider comprehensive management strategies. Educating patients with a history of



cervical radiculopathy or upper limb compressive neuropathies about their increased risk is essential. Proactive
identification and targeted interventions can significantly reduce the impact of CRPS and enhance patient outcomes.
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