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Ten-year National Trends in Patient Characteristics
and 30-day Outcomes of Distal Radius Fracture
Open Reduction and Internal Fixation

ABSTRACT

Introduction: Despite increased utilization, recent temporal trends in

patient comorbidities and episode-of-care outcomes for distal radius

fracture open reduction and internal fixation (ORIF) have not been

studied. The objective of this study was to assess 10-year national

trends in (1) patient characteristics and comorbidities and (2) 30-day

postoperative adverse outcomes for patients who underwent distal

radius fracture ORIF using a large patient database.

Methods: A retrospective study was conducted using the National

Surgical Quality Improvement Program database by querying the

procedural codes for distal radius fracture ORIF from January 1, 2011,

to December 31, 2020. A cohort of 28,616 adult patients who

underwent distal radius fracture ORIF during the study period was

included. Baseline patient characteristics and 30-day postoperative

outcome data were collected for each year of the study. Temporal

trends from2011 to 2020 for all variableswere assessed using the two-

tailed Mann-Kendall trend test.

Results: Of the 28,616 patients in the study cohort, themean age was

56.4 years and 73.1% were female. Demographically, there was a

trend toward higher body mass index, higher American Society of

Anesthesiologists classification, and lower proportions of active

smokers; functionally dependent patients; and patients with

hypertension, chronic obstructive pulmonary disease, and bleeding

disorder. There was a trend toward worse sepsis physiology and

wound classification on presentation. There was a trend toward fewer

blood transfusions, hospital readmissions, and revision surgeries;

however, there was an increasing trend for the development of a

superficial surgical site infection.

Discussion: Ten-year national trends in distal radius fracture ORIF

demonstrated improvements in several important patient

comorbidities and the rates of readmission and revision surgery.
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However, overall patient comorbidities, sepsis physiology, andwound classification haveworsened, and the rate

of superficial surgical site infections has increased. Trends in patient comorbidities and episode-of-care

outcomes should be considered when transitioning toward value-based care models.

D istal radius fractures are themost commonupper
extremity fractures and occur with a frequency
of 16.2 per 10,000 people.1 The incidence of

distal radius fractures is increasing across all age groups
globally as is the utilization of open reduction and
internal fixation (ORIF) for the treatment of this frac-
ture.1-6 The increasing rate of distal radius fracture
ORIF has been largely propelled by the advent of volar
locking plate technology, which enables angular stable
control of articular fragments, allowing for early
mobilization.7

Although the injury and treatment are common,
distal radius fractures are associated with notable
patient morbidity and mortality. Patients with a distal
radius fracture have a 14% higher rate of mortality at 7
years after injury compared with the general pop-
ulation, which likely reflects underlying patient co-
morbidities and frailty.8 With surgical treatment of
distal radius fractures, the 90-day complication rate is
estimated at 4% and the 1-year complication rate is
estimated at more than 30%.9 Distal radius fracture
treatment and its associated complications continue to
be a source of economic burden on the healthcare
system.10,11 This is of growing importance as in-
stitutions transition toward value-based care initiatives
that balance quality and outcomes against costs
of care.12

Understanding temporal trends in patient comorbid-
ities and risk factors and episode-of-care outcomes can
offer insights into the value of treatments rendered to
patients, informpatient counseling, and identify areas for
future improvement. The objective of this study was to
assess 10-year national trends in patients who undergo
distal radius fracture ORIF using a large patient data-
base. Specifically, we aimed to assess temporal trends in
(1) patient characteristics and comorbidities and (2) 30-
day postoperative adverse outcomes for patients who
underwent distal radius fracture ORIF from 2011 to
2020.

Methods
Study Design and Patient Identification
A retrospective study was conducted to assess temporal
trends in patient characteristics and 30-day postopera-
tive outcomes of distal radius fracture ORIF using the

American College of Surgeons (ACS) National Surgical
Quality Improvement Program (NSQIP) database.
NSQIP is a validated, risk-adjusted database of patients
18 years or older undergoing major surgery in over 700
US-based hospitals. The database collects preoperative
patient characteristics and 30-day postoperative out-
comes, such as complications, readmission, revision
surgery, andmortality. The data are acquired bymedical
chart review and confirmed by written or telephone
patient contact at the end of the 30-day postoperative
period; the accuracy of the data is ensured through ran-
dom audits and clinical reviews.13

The NSQIP database was used to identify patients
whounderwent distal radius fractureORIF from January
1, 2011, through December 31, 2020, by querying Cur-
rent Procedural Terminology codes 25607 (open treat-
ment of distal radial extra-articular fracture or
epiphyseal separation, with internal fixation), 25608
(open treatment of distal radial intra-articular fracture or
epiphyseal separation; with internal fixation of 2 frag-
ments), and 25609 (open treatment of distal radial intra-
articular fracture or epiphyseal separation; with internal
fixation of 3 or more fragments). The query resulted in
28,616 adult patients who underwent distal radius
fracture ORIF during the study period.

Study Variables
Baseline patient characteristics and 30-day postoperative
outcome data were collected for each year of the study,
from 2011 to 2020. The following patient-related vari-
ables were analyzed: age, sex, body mass index (BMI),
American Society of Anesthesiologists (ASA) classifica-
tion, diabetes mellitus, current smoking status, func-
tional status (independent, partial dependent, or totally
dependent), dyspnea (none, with moderate exertion, or
at rest), chronic obstructive pulmonary disease (COPD),
ascites, congestive heart failure (CHF), hypertension
requiring medication, renal failure requiring dialysis,
disseminated cancer, chronic steroid or immuno-
suppressive therapy, malnourishment, and bleeding dis-
order. ACS NSQIP provides detailed definitions for each
medical comorbidity, which may be referenced.13 The
following injury-related and treatment-related variables
were analyzed: surgical time (minutes), sepsis physiol-
ogy (none, systemic inflammatory response syn-
drome, sepsis, or septic shock), and surgical wound

2 Journal of the AAOS Global Research & Reviews® ---
-- September 2022, Vol 6, No 9 ---
-- © American Academy of Orthopaedic Surgeons

Distal Radius Fixation 10-year Trends



Table 1. Patient Characteristics of the Overall Study Cohort, Patients From Year 2011, and Patients From Year 2020

Factor Overall cohort 2011 2020 Kendall ta P Value Temporal trendb

No. of patients (n) 28,616 805 4,844 0.996 0.0001 Increasing

Mean (SD) Mean (SD) Mean (SD)

Age (yr) 56.4 (16.4) 56.1 (16.8) 56.2 (16.4) 20.003 0.5 No trend

Median (IQR) Median (IQR) Median (IQR)

BMI 27.1 (23.6-31.6) 23.2 (26.5-30.7) 27.2 (23.8-31.8) 0.014 0.0009 Increasing

Surgical time (min) 67 (50-92) 69 (52-95) 68 (50-93) 20.012 0.004 Decreasing

n (%) n (%) n (%)

Male sex 7,709 (26.9) 230 (28.6) 1,306 (27.0) 0.002 0.7 No trend

ASA classification 0.025 , 0.0001 Increasing

1 5,083 (17.8) 173 (21.5) 445 (1.4)

2 15,727 (55.0) 441 (54.8) 13,136 (41.4)

3 7,313 (25.6) 180 (22.4) 17,174 (54.3)

4 452 (1.6) 11 (1.4) 938 (3.0)

Diabetes mellitus 2,385 (8.3) 63 (7.8) 386 (8.0) 20.005 0.3 No trend

Current smoker 5,140 (18.0) 156 (19.4) 819 (16.9) 20.018 0.0006 Decreasing

COPD 964 (3.4) 28 (3.5) 138 (2.9) 20.013 0.01 Decreasing

Ascites 9 (0.0) 0 (0.0) 0 (0.0) 20.007 0.2 No trend

CHF 88 (0.3) 1 (0.1) 12 (0.3) 0.002 0.7 No trend

Hypertension 9,129 (31.9) 279 (34.7) 1,441 (29.8) 20.021 , 0.0001 Decreasing

Dialysis 70 (0.2) 0 (0.0) 12 (0.3) 0.00002 0.9 No trend

Disseminated cancer 64 (0.2) 5 (0.6) 8 (0.2) 20.004 0.5 No trend

Steroids/
immunosuppression

621 (2.2) 13 (1.6) 107 (2.2) 0.009 0.09 No trend

Malnourishment 50 (0.2) 1 (0.1) 12 (0.3) 0.004 0.4 No trend

Bleeding disorder 653 (2.3) 25 (3.1) 89 (1.8) 20.021 , 0.0001 Decreasing

Dyspnea 20.009 0.08 No trend

None 27,847 (97.3) 773 (96.0) 4,714 (97.3)

Moderate exertion 702 (2.5) 31 (3.9) 122 (2.5)

At rest 67 (0.2) 1 (0.1) 8 (0.2)

Functional dependency 20.018 0.0003 Decreasing

Independent 27,722 (98.4) 773 (96.9) 4,707 (97.3)

Partially dependent 419 (1.5) 23 (2.9) 56 (1.2)

Totally dependent 32 (0.1) 2 (0.3) 9 (0.2)

Sepsis physiology 0.012 0.02 Increasing

None 28,289 (98.9) 798 (99.1) 4,777 (98.6)

SIRS 320 (1.1) 7 (0.9) 66 (1.4)

Sepsis 6 (0.0) 0 (0.0) 1 (0.0)

Wound classification 0.015 0.004 Increasing

Clean 27,603 (96.5) 783 (97.3) 4,635 (95.7)

Clean/contaminated 495 (1.7) 10 (1.2) 104 (2.2)

(continued )
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classification (clean, clean/contaminated, contaminated,
or dirty/infected).

The following 30-day postoperative outcomes were
analyzed: superficial surgical site infection, deep surgical
site infection, organ/space surgical site infection, wound
dehiscence, pneumonia, unplanned reintubation, pul-
monary embolism, persistent ventilator requirement,
progressive renal insufficiency, urinary tract infection,
stroke, cardiac arrest, myocardial infarction, blood
transfusion, deep vein thrombosis, septic shock, hospital
readmission, revision surgery, and death. Superficial
surgical site infection, deep surgical site infection, and
organ/space surgical site infection are defined by ACS
NSQIP in accordance with the Centers for Disease
Control and Prevention (CDC).14 ACS NSQIP provides
detailed definitions for 30-day complications, which
may be referenced.13

Statistical Analysis
Descriptive statistics for the study cohort were calcu-
lated. Means and SDs for parametric continuous varia-
bles, medians and interquartile ranges for nonparametric
continuous variables, and percentages for categorical
variables were calculated. All variables had greater than
95% data completeness, and statistical analyses were
conducted using complete data sets only. Temporal
trends from 2011 to 2020 for all variables were assessed
using the 2-tailed Mann-Kendall trend test. Kendall t
coefficients and P values were calculated. Kendall t

coefficient is a measure of relationship between non-
parametric ranked data, such as a value of 1 represents a
perfect relationship, a value of 0 represents no rela-
tionship, and a value of 21 represents a perfect inverse
relationship. The standard significance criterion of a =
0.05 was used, and temporal trends were assigned as
increasing, no trend, or decreasing at the standard 95%
level of confidence. Data preparation and statistical
analysis were done using R and SAS.

Results
A final cohort of 28,616 patients who underwent distal
radius fracture ORIF from 2011 to 2020 was identified
using theNSQIP database and included in this study. The
baseline characteristics of the study cohort are summa-
rized in Table 1.

Trends in Patient Characteristics
Among patients who underwent distal radius fracture
ORIF from 2011 to 2020, there was an increasing tem-
poral trend toward higher BMI (t = 0.014, P = 0.0009)
and higher ASA classification (t = 0.025, P , 0.0001)
(Figure 1). An increasing temporal trend was observed
toward presentation with more severe sepsis physiology
(t = 0.012, P = 0.02) and with worse surgical wound
classification (t = 0.015, P = 0.004). There was a
decreasing temporal trend in the proportion of patients
with an active smoking history (t =20.018, P = 0.0006),
COPD (t = 20.013, P = 0.001), hypertension
(t = 20.021, P , 0.0001), and bleeding disorder
(t = 20.021, P , 0.0001). There was a decreasing tem-
poral trend in the proportion of patients who were more
functionally dependent (t = 20.018, P = 0.0003). The
median surgical time showed a decreasing trend from
2011 to 2020 (t = 20.012, P = 0.004). There was no
significant temporal trend in age; sex; or proportion of
patients with dyspnea, diabetes mellitus, ascites, CHF,
renal failure on dialysis, disseminated cancer, chronic
steroid or immunosuppressive use, or malnourishment
(Table 1).

Trends in 30-Day Postoperative Outcomes
Among patients who underwent distal radius fracture
ORIF from 2011 to 2020, there was a decreasing tem-
poral trend for the proportion of patients who under-
went blood transfusion (t = 20.015, P = 0.003),
hospital readmission (t = 20.016, P = 0.001), and
revision surgery (t =20.011, P = 0.02). However, there

Table 1. (continued )

Factor Overall cohort 2011 2020 Kendall ta P Value Temporal trendb

Contaminated 373 (1.3) 10 (1.2) 73 (1.5)

Dirty/infected 145 (0.5) 2 (0.3) 32 (0.7)

ASA = American Society of Anesthesiologists, BMI = body mass index, CHF, congestive heart failure, COPD = chronic obstructive pulmonary
disease, SIRS = systemic inflammatory response syndrome
Kendall t coefficients, P values, and temporal trends are shown.
aKendall t and associated P values are calculated for the 10-year time frame from 2011 to 2020 to assess for monotonic temporal trends
across the years of the study period.
bTemporal trends are assigned at the 95% level of confidence.
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was an increasing temporal trend for the proportion of
patients who developed a superficial surgical site
infection (t = 0.013, P = 0.01) (Figure 2). No significant
temporal trend was observed in the proportion of pa-
tients with deep surgical site infection, organ/space
surgical site infection, wound dehiscence, pneumonia,
unplanned reintubation, pulmonary embolism, persis-
tent ventilator requirement, renal insufficiency, urinary
tract infection, stroke, cardiac arrest, myocardial
infarction, deep vein thrombosis, septic shock, or death
(Table 2).

Discussion
We have demonstrated notable temporal trends in co-
morbidities and episode-of-care outcomes in patients
who underwent distal radius fractureORIF from2011 to
2020 using the NSQIP database. Trends in patient co-
morbidities were mixed. Although the proportions of

specific comorbidities, such as COPD, hypertension,
bleeding disorders, and smoking, have improved over the
10-year study period, patients seem to havemoremedical
comorbidities overall, have higher BMI, present with
more severe sepsis physiology, and present with worse
surgical wound classification. Trends in a number of
episode-of-care metrics showed improvement during the
10-year study period, including shorter surgical times,
fewer blood transfusions, fewer hospital readmissions,
and fewer revision surgeries. However, our findings
showed an increasing trend of superficial surgical site
infections.

The improvements in episode-of-care outcomes after
distal radius fracture ORIF that we observed likely re-
sulted from a combination of factors. First, we observed
improvements in important baseline patient character-
istics during the 10-year study period, including co-
morbid hypertension, COPD, and smoking, which likely
translated to improved outcomes. Data from the CDC

Figure 1

Stacked bar graph illustrating the distribution of ASA classification among patients who underwent distal radius fracture open reduction
and internal fixation from 2011 to 2020. ASA = American Society of Anesthesiologists.
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have shown that the prevalence of smoking among the
general US population has decreased during the study
period, likely because of growing public awareness of the
harms of smoking, evidence for the rapid benefits of
smoking cessation, and financial incentives from
tobacco-related excise taxes.15 However, the prevalence
of COPD16 and hypertension17 has steadily increased in
the general US population during the study period, and
lower rates of these comorbidities in the distal radius
fracture ORIF population may represent injury-specific
demographic differences or patient selection for ORIF.
In a previous database study of distal radius fractures,
Mosenthal et al 18 showed that hypertension, COPD,
and smoking were independently associated with com-
plications after surgical treatment, with hypertension
having the strongest correlation. In a database study of
16,158 patients who underwent distal radius fracture
ORIF, Galivanche et al 19 showed that smoking was
independently associated with 30-day postoperative

complications among propensity score-matched co-
horts. Moreover, smoking has been associated with 30-
day hospital readmission after outpatient elective hand
and elbow surgery.20 Finally, there has been evidence
that patient frailty is associated with 30-day complica-
tions, readmission, and revision surgery after distal
radius fracture ORIF. Frailty is often measured by the 5-
item modified frailty index, which takes into account
hypertension, COPD, functional dependency, CHF, and
diabetes mellitus.21 Improvements in these key patient
comorbidities from 2011 to 2020 may have contributed
to improvements in readmissions and revision surgeries,
and fewer patients with baseline bleeding disorders may
have contributed to fewer blood transfusion require-
ments in our study. A second potential explanation for
the improving temporal trends in readmissions and
revision surgeries is that surgeon technique, experience,
and expertise may have evolved and improved with
time. This is reflected by a trend toward shorter surgical

Table 2. Thirty-Day Postoperative Outcomes of the Overall Study Cohort, Patients From Year 2011, and Patients
From Year 2020

Factor
Overall cohort

n (%)
2011
n (%)

2020
n (%) Kendall ta P Value Temporal trendb

Superficial surgical site infection 77 (0.27) 1 (0.12) 21 (0.43) 0.013 0.01 Increasing

Deep surgical site infection 13 (0.05) 0 (0.00) 2 (0.04) 20.002 0.7 No trend

Organ/space surgical site infection 12 (0.04) 1 (0.12) 2 (0.04) 0.001 0.9 No trend

Wound dehiscence 13 (0.05) 0 (0.00) 3 (0.06) 0.008 0.1 No trend

Pneumonia 41 (0.14) 1 (0.12) 7 (0.14) 20.0001 0.9 No trend

Unplanned reintubation 16 (0.06) 0 (0.00) 3 (0.06) 0.0009 0.9 No trend

Pulmonary embolism 14 (0.05) 0 (0.00) 1 (0.02) 0.006 0.2 No trend

Ventilator requirement 5 (0.02) 0 (0.00) 0 (0.00) 20.0003 0.9 No trend

Renal insufficiency 12 (0.04) 0 (0.00) 1 (0.02) 20.001 0.8 No trend

Urinary tract infection 92 (0.32) 1 (0.12) 18 (0.37) 0.002 0.7 No trend

Stroke 9 (0.03) 0 (0.00) 1 (0.02) 20.003 0.5 No trend

Cardiac arrest 9 (0.03) 0 (0.00) 4 (0.08) 0.007 0.2 No trend

Myocardial infarction 14 (0.05) 1 (0.12) 5 (0.10) 0.006 0.2 No trend

Blood transfusion 51 (0.18) 2 (0.25) 6 (0.12) 20.015 0.003 Decreasing

Deep vein thrombosis 16 (0.06) 0 (0.00) 3 (0.06) 0.002 0.7 No trend

Septic shock 8 (0.03) 0 (0.00) 1 (0.02) 20.002 0.6 No trend

Readmission 408 (1.43) 10 (1.47) 52 (1.07) 20.016 0.001 Decreasing

Revision surgery 266 (0.93) 12 (1.55) 42 (0.87) 20.011 0.02 Decreasing

Death 38 (0.13) 2 (0.25) 8 (0.17) 20.003 0.6 No trend

Kendall t coefficients, P values, and temporal trends are shown.
aKendall t and associated P values are calculated for the 10-year time frame from 2011 to 2020 to assess for monotonic temporal trends
across the years of the study period.
bTemporal trends are assigned at the 95% level of confidence.
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time, although not clinically significant. During the 10-
year study period, there has been a growing shift toward
volar locking plate fixation of these fractures,22 leading
to refinement of the surgical technique and technology
and awareness of potential pitfalls such as plate
prominence,23 all of which may have contributed to
improved outcomes.

Our findings have identified areas for future
improvement. Although the proportions of specific key
comorbidities have improved, it seems that patients
treated with distal radius fracture ORIF have overall
more comorbidities, as evidenced by a rising ASA clas-
sification across the 10-year study period. Moreover,
patients are trending toward a higher BMI, which has
been associated with 30-day complications and revision
surgery after distal radius fracture ORIF.24 During the
same period, data from CDC show increasing average
BMI in the general US population, suggesting that we
are treating an increasing proportion of obese patients

over the past decade.25 We observed a trend toward
higher proportions of presentation with sepsis physiol-
ogy and more severe wound classifications among pa-
tients undergoing distal radius fracture ORIF. This
effect may be related to the growing utilization and
expanding indications of volar locking plate fixation.
Although it is outside the scope of this study, we spec-
ulate that in previous years, some of these patients
would have been treated closed or with external fixation
and, therefore, would not have been captured by the
procedural codes for distal radius fracture ORIF. In
addition, we speculate that patients presenting with less
severe wound classifications and in less physiologic
distress are increasingly preferentially treated in
ambulatory surgical settings rather than hospital set-
tings, funneling them out of the NSQIP database.
During the 10-year study period, we have found an
increasing trend for the development of a superficial
surgical site infection. This may be related to patient

Figure 2

Line graph illustrating the occurrence of superficial surgical site infection, blood transfusion, hospital readmission, and revision surgery
per 1,000 patients from 2011 to 2020.
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selection because ASA classification, wound classifica-
tion, and obesity have been clearly and independently
associated with the development of surgical site infec-
tion after surgery generally and orthopaedic trauma
surgery specifically.26-28 Awareness of this adverse
temporal trend may better inform patient selection and
prognostication and improve patient preoperative
counseling regarding the risks of surgery.

There are several limitations of this study, some of
which are inherent to the use of a large patient database
and to this database in particular. First, the findings of a
retrospective analysis of a large database lack granularity.
In the current treatment landscape, we estimate that more
than 80% of distal radius fractures are treated with volar
locking plate fixation alone22; however, the Current
Procedural Terminology codes used for this study are
unable to further differentiate between various ORIF
techniques, including dorsal plating, fragment-specific
fixation, or wrist-spanning bridge plating. We have been
unable to study surgeon technique, duration of immo-
bilization, or rehabilitation protocols. Because the
NSQIP database collects only specific comorbidities, we
assessed medical comorbidities individually rather in
aggregate with indices such as the Charlson Comorbidity
Index or the Elixhauser Comorbidity Index. Further-
more, the NSQIP database lacks the granularity neces-
sary to robustly identify cases of polytrauma, which may
be especially germane to the subset of patients who
presented with sepsis physiology. Second, the NSQIP
database collects postoperative outcome data up to
30 days after surgery. Adverse events outside this time
frame are outside the scope of this study. Third, the
NSQIP database includes hospitals but not ambulatory
surgery centers, where distal radius fracture ORIF are
commonly done. Our findings are vulnerable to selection
bias if patients with fewer comorbidities are preferen-
tially treated at ambulatory surgery centers rather than
hospitals over time; we would expect such a bias to
overestimate the true proportions of comorbidities and
30-day adverse events among distal radius fracture ORIF
patients. Fourth, our study focused only on distal radius
ORIF, and therefore, we are unable to comment on
trends in the prevalence, comorbidities, and outcomes of
patients who undergo other treatments for distal radius
fractures, such as casting or percutaneous fixation.

This study of the 10-year national trends in distal
radius fracture ORIF demonstrated notable improve-
ments in several important patient comorbidities. From
2011 to 2020, there has been a decreasing temporal
trend for hospital readmission and revision surgery after
distal radius fracture ORIF. However, there has been a

worsening trend in the overall medical comorbidities,
physiologic distress, and surgical wound classification
of distal radius fracture ORIF patients during this
period, and the rate of superficial surgical site infections
has worsened. Knowledge of this trend in patient
selection and associated adverse events may influence
patient selection for surgery and inform preoperative
counseling about the risks of surgery. Moreover, as in-
stitutions transition toward value-based care models
that weigh quality and outcomes against costs of care, it
is important to consider changes in patient character-
istics insofar because they directly affect episode-of-care
outcomes and costs.

References
1. Jupiter J, Chammas M, Buijze GA, editors. Distal Radius Fractures:
Evidence-Based Management, ed 1. Amsterdam, Netherlands,
Elsevier, 2021.

2. Azad A, Kang HP, Alluri RK, Vakhshori V, Kay HF, Ghiassi A:
Epidemiological and treatment trends of distal radius fractures across
multiple age groups. J Wrist Surg 2019;8:305-311.

3. Chung KC, Shauver MJ, Birkmeyer JD: Trends in the United States in the

treatment of distal radial fractures in the elderly. J Bone Joint Surg Am

2009;91:1868-1873.

4. Fanuele J, Koval KJ, Lurie J, Zhou W, Tosteson A, Ring D: Distal radial

fracture treatment: What you get may depend on your age and address. J

Bone Joint Surg Am 2009;91:1313-1319.

5. Nellans KW, Kowalski E, Chung KC: The epidemiology of distal radius

fractures. Hand Clin 2012;28:113-125.

6. Stirling ERB, Johnson NA, Dias JJ: Epidemiology of distal radius
fractures in a geographically defined adult population. J Hand Surg

Eur Vol 2018;43:974-982.

7. Del Piñal F, Jupiter JB, Rozental TD, Arora R, Nakamura T, Bain GI:
Distal radius fractures. J Hand Surg Eur Vol 2022;47:12-23.

8. Rozental TD, Branas CC, Bozentka DJ, Beredjiklian PK: Survival among

elderly patients after fractures of the distal radius. J Hand Surg Am 2002;

27:948-952.

9. DeGeorge BR Jr, Van Houten HK, Mwangi R, et al: Outcomes and
complications in the management of distal radial fractures in the
elderly. J Bone Joint Surg Am 2020;102:37-44.

10. Shauver MJ, Clapham PJ, Chung KC: An economic analysis of

outcomes and complications of treating distal radius fractures in the

elderly. J Hand Surg Am 2011;36:1912-1918.e1-3.

11. Yoon AP, Shauver MJ, Hutton DW, Chung KC; WRIST Group:
Cost-effectiveness of treatments after closed extraarticular distal
radius fractures in older adults from the WRIST clinical trial. Plast
Reconstr Surg 2021;147:240e-252e.

12. Huetteman HE, Shauver MJ, Malay S, Chung TT, Chung KC:
Variation in the treatment of distal radius fractures in the United
States: 2010 to 2015. Plast Reconstr Surg 2019;143:159-157.

13. American College of Surgeons: ACS National Surgical Quality

Improvement Program. https://www.facs.org/quality-programs/acs-

nsqip. Accessed January 15, 2022.

14. Centers for Disease Control and Prevention: Surgical Site Infection

Event (SSI). https://www.cdc.gov/nhsn/pdfs/pscmanual/9pscssicurrent.

pdf. Accessed January 19, 2022.

8 Journal of the AAOS Global Research & Reviews® ---
-- September 2022, Vol 6, No 9 ---
-- © American Academy of Orthopaedic Surgeons

Distal Radius Fixation 10-year Trends

https://www.facs.org/quality-programs/acs-nsqip
https://www.facs.org/quality-programs/acs-nsqip
https://www.cdc.gov/nhsn/pdfs/pscmanual/9pscssicurrent.pdf
https://www.cdc.gov/nhsn/pdfs/pscmanual/9pscssicurrent.pdf


15. Cornelius ME, Wang TW, Jamal A, Loretan CG, Neff LJ: Tobacco
product use among adults—United States, 2019.MMWRMorbMortal

Wkly Rep 2020;69:1736-1742.

16. Syamlal G, Doney B, Hendricks S, Mazurek JM: Chronic
obstructive pulmonary disease and U.S. workers: Prevalence, trends,
and attributable cases associated with work. Am J Prev Med 2021;61:
e127-e137.

17. Centers for Disease Control and Prevention: Division of Heart Disease

and Stroke Prevention: Data Trends & Maps. https://www.cdc.gov/dhdsp/

maps/dtm/index.html. Accessed January 29, 2022.

18. Mosenthal WP, Boyajian HH, Ham SA, Conti Mica MA: Treatment
trends, complications, and effects of comorbidities on distal radius
fractures. Hand (N Y) 2019;14:534-539.

19. Galivanche AR, FitzPatrick S, Dussik C, et al: A matched
comparison of postoperative complications between smokers and
nonsmokers following open reduction internal fixation of distal radius
fractures. J Hand Surg Am 2021;46:1-9.e4.

20. Noureldin M, Habermann EB, Ubl DS, Kakar S: Unplanned

readmissions following outpatient hand and elbow surgery. J Bone Joint

Surg Am 2017;99:541-549.

21. Wilson JM, Holzgrefe RE, Staley CA, Schenker ML, Meals CG: Use
of a 5-item modified frailty index for risk stratification in patients
undergoing surgical management of distal radius fractures. J Hand

Surg Am 2018;43:701-709.

22. Lans J, Westenberg RF, Verhiel SHWL, Garg R, Jupiter JB, Chen
NC: An economic analysis of direct costs of distal radius fixation and
the implications of a disposable distal radius kit. J Orthop Trauma

2021;35:e346-e351.

23. Soong M, Earp BE, Bishop G, Leung A, Blazar P: Volar locking plate

implant prominence and flexor tendon rupture. J Bone Joint Surg Am

2011;93:328-335.

24. Goodloe JB, Traven SA, Herzog LN, Richardson CM, Daley DN,
Slone HS: Elevated BMI is associated with intra-articular
comminution, prolonged operative time, and postoperative
complications in distal radius fractures. Injury 2020;51:2612-2616.

25. Centers for Disease Control and Prevention: Nutrition, Physical Activity,

and Obesity: Data, Trends and Maps. https://www.cdc.gov/nccdphp/

dnpao/data-trends-maps/index.html. Accessed January 29, 2022.

26. Li X, Nylander W, Smith T, Han S, Gunnar W: Risk factors and
predictive model development of thirty-day post-operative surgical
site infection in the Veterans Administration Surgical Population. Surg
Infect (Larchmt) 2018;19:278-285.

27. Wise BT, Connelly D, Rocca M, et al: A predictive score for
determining risk of surgical site infection after orthopaedic trauma
surgery. J Orthop Trauma 2019;33:506-513.

28. Woodfield JC, Beshay NM, Pettigrew RA, Plank LD, van Rij AM:

American Society of Anesthesiologists classification of physical status as a

predictor of wound infection. ANZ J Surg 2007;77:738-741.

Journal of the AAOS Global Research & Reviews® ---
-- September 2022, Vol 6, No 9 ---
-- © American Academy of Orthopaedic Surgeons 9

R
esearch

A
rticle

Dafang Zhang, MD, et al

https://www.cdc.gov/dhdsp/maps/dtm/index.html
https://www.cdc.gov/dhdsp/maps/dtm/index.html
https://www.cdc.gov/nccdphp/dnpao/data-trends-maps/index.html
https://www.cdc.gov/nccdphp/dnpao/data-trends-maps/index.html

