
Trends in the United States in the Treatment of
Distal Radial Fractures in the Elderly

By Kevin C. Chung, MD, MS, Melissa J. Shauver, MPH, and John D. Birkmeyer, MD

Investigation performed at the University of Michigan, Ann Arbor, Michigan

Background: Traditionally, distal radial fractures in the elderly have been treated nonoperatively with casting.
However, since the introduction of the volar locking plating system in 2000, there has been an interest in the use of
more aggressive treatment methods. The purpose of the present study was to assess changing trends in the treatment
of distal radial fractures in elderly patients in the United States.

Methods: We evaluated a 5% sample of Medicare data from 1996 to 1997 and a 20% sample from 1998 to 2005.
Information on four treatment methods (closed treatment, percutaneous pin fixation, internal fixation, and external
fixation) was extracted from the dataset. Other available data were diagnosis, physician specialty, and patient age, sex,
and race. We calculated frequencies and rates to compare the utilization of different treatments over time.

Results: Over the ten-year time period examined, the rate of internal fixation of distal radial fractures in the elderly
increased fivefold, from 3% in 1996 to 16% in 2005. Closed treatment, however, remained the predominant method
(used for 82% of the fractures in 1996 and 70% in 2005). Fractures in patients with an age of eighty-five years or more
were significantly more likely to be treated in a closed fashion (p < 0.0001). There was a large variation among
physician specialties with regard to the fixation methods that were used. Orthopaedic surgeons were significantly more
likely to use closed treatment than hand surgeons were, whereas hand surgeons were significantly more likely to use
internal fixation than orthopaedic surgeons were.

Conclusions: Since 2000, although the majority of distal radial fractures are still treated nonoperatively, there has
been an increase in the use of internal fixation and a concurrent decrease in the rate of closed treatment of distal radial
fractures in the elderly in the United States.

D
istal radial fracture is a public health concern, particu-
larly among the elderly, who often experience fragility
fractures. Approximately 10% of sixty-five-year-old

white women in the United States will sustain a distal radial
fracture during the remainder of their lifetime1. Traditionally,
these fractures in the elderly have been treated nonoperatively
with use of casting alone2. The use of nonoperative treatment
has been based on the perceived low functional demands in the
elderly population; however, it has been shown that casting
alone for the treatment of unstable osteoporotic distal radial
fractures can result in collapse of the fracture fragments and
the development of a malunion3,4. Interestingly, despite the
development of a malunion, many elderly patients function

relatively well, but the majority of studies showing acceptable
function involved elderly patients who were frail or had low
functional demands5-9.

Recently, there has been an interest in more aggressive
fracture fixation in the elderly in the hopes of speeding the rate
of recovery in order to preserve the ability of patients to live
independently 2,10-12. The introduction of the volar locking plat-
ing system in 2000 has spurred this interest. A recent prospec-
tive study evaluating the rate of functional improvement after
treatment with the volar locking plating system demonstrated
similar rates of recovery between patients in two age groups
(twenty to forty years and more than sixty years)13. The volar
locking plating system imparts sufficiently stable fixation to
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maintain good anatomic reduction, even in the elderly 14. This
stability makes it easier for elderly patients to resume activities
of daily living earlier than is the case after treatment with use of
the traditional, more conservative approaches that require a
longer period of immobilization14.

Despite their high prevalence, the epidemiology of distal
radial fractures is not well-characterized and the treatment of
these fractures in the elderly population remains ill-defined.

The specific purpose of the present investigation was to study
a random sample of United States Medicare claims from a
ten-year period (1996 to 2005) in order (1) to examine the
changing trend in the treatment of distal radial fractures in the
Medicare population and (2) to evaluate physician specialty
experiences in the treatment of these fractures.

Materials and Methods

For the present study, we used a 5% sample of claims data
from 1996 and 1997 and a 20% sample of claims data from

1998 to 2005 from the United States Centers for Medicare and
Medicaid Services, obtained by means of a formal request. We
obtained this dataset from The Dartmouth Institute for Health
Policy and Clinical Practice; investigators at that institution
have previously used this particular dataset to track practice
variations for a variety of diseases. The dataset has undergone
extensive ‘‘cleaning’’ to allow ease of analysis and is most rel-
evant for studying distal radial fractures. The United States
Centers for Medicare and Medicaid Services draws the samples
from the claims data for fee-for-service Medicare patients who
are sixty-five to ninety-nine years of age. Both samples were of
Medicare Part B claims, which cover physicians’ services and
were randomly selected on the basis of the last two digits of the
Health Insurance Claim number15. From this sample, we first
extracted claims including an ICD-9-CM (International
Classification of Diseases, Ninth Revision, Clinical Modifica-
tion) code indicating a closed distal radial fracture. Using this
smaller group of claims, we then filtered for claims with
Current Procedural Terminology codes for closed treatment
(with or without manipulation), percutaneous pin fixation,
external fixation (uniplane or multiplane), and open treatment
(Table I). Because of the coding terminology, we were unable
to determine if fixation took place during open treatment.

TABLE I ICD-9-CM and CPT Codes Used for Filtering

Medicare Datasets*

ICD-9-CM code

813.41 Closed Colles fracture

813.42 Other closed fracture of the distal part of the
radius, alone

CPT code

20690 Application of a uniplane unilateral external
fixation system

20692 Application of a multiplane unilateral external
fixation system

25600 Closed treatment of distal radial fracture,
without manipulation

25605 Closed treatment of distal radial fracture,
with manipulation

25611 Percutaneous skeletal fixation of distal
radial fracture

25620 Open treatment of distal radial fracture

*ICD-9-CM = International Classification of Diseases, Ninth
Revision, Clinical Modification, and CPT = Current Procedural
Terminology.

TABLE II Estimated Frequency and Percentage of Fractures Treated Each Year According to Physician Specialty*

Frequency in
Dataset Estimated Frequency† Orthopaedic Surgery‡ Hand Surgery‡ Other Surgery‡§ Other Specialty‡#

1996 4074 81,480 70,540 (86.6%) 640 (0.8%) 1520 (1.9%) 8780 (10.8%)

1997 3804 76,080 66,340 (87.2%) 1100 (1.4%) 1220 (1.6%) 7420 (9.8%)

1998 15,286 76,430 66,255 (86.7%) 895 (1.2%) 695 (0.9%) 8585 (11.2%)

1999 15,510 77,550 66,735 (86.1%) 1050 (1.4%) 700 (0.9%) 9065 (11.7%)

2000 15,648 78,215 66,675 (85.2%) 1070 (1.4%) 505 (0.6%) 9965 (12.7%)

2001 16,102 80,510 66,470 (82.6%) 1460 (1.8%) 565 (0.7%) 12,015 (14.9%)

2002 15,996 79,980 66,625 (83.3%) 1745 (2.2%) 660 (0.8%) 10,950 (13.7%)

2003 17,127 85,635 71,465 (83.5%) 2165 (2.5%) 630 (0.7%) 11,375 (13.3%)

2004 17,463 87,315 71,565 (82.0%) 2670 (3.1%) 615 (0.7%) 12,465 (14.3%)

2005 17,377 86,885 70,185 (80.8%) 3415 (3.9%) 585 (0.7%) 12,700 (14.6%)

*1996 and 1997 are 5% sample Medicare data; 1998 to 2005 are 20% sample Medicare data. †Frequencies were calculated for 1996 to 1997
by multiplying the 5% sample by 20. Frequencies for 1998 to 2005 were calculated by multiplying the 20% sample by 5. ‡The percentages are
based on the values shown in the ‘‘Estimated Frequency’’ column for each year. §Other Surgery includes General Surgery and Plastic and
Reconstructive Surgery. #Other Specialty includes Emergency Medicine, Family Practice, General Practice, and Internal Medicine.
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However, it is rare that open treatment is pursued without
internal fixation. For these reasons, we will refer to open
treatment as internal fixation throughout the present report.

Each claim contained the Current Procedural Terminology
code of the procedure (treatment method) performed, the year
in which the claim was filed, the sex of the patient, the age
group of the patient (sixty-five to sixty-nine years, seventy to
seventy-four years, seventy-five to seventy-nine years, eighty to
eighty-four years, and eighty-five years or more), and the racial
category of the patient (white or nonwhite). In addition, each
claim contained the self-designated primary specialty of the
treating physician. The United States Centers for Medicare and
Medicaid Services allows the physician to designate as many as
three specialties in the order that he or she chooses. For instance,
a surgeon may identify himself or herself as an orthopaedic
surgeon primarily and as a hand surgeon secondarily. Alterna-
tively, the same surgeon could identify himself or herself as a
hand surgeon primarily and as an orthopaedic surgeon second-
arily. The dataset that we obtained contained only the primary
specialty designation. It is quite possible that an orthopaedic
hand surgeon may identify himself or herself as an orthopaedic
surgeon primarily and as a hand surgeon secondarily.

Frequencies were calculated for 1996 to 1997 by multi-
plying the 5% sample by 20. Likewise, frequencies for 1998 to
2005 were calculated by multiplying the 20% sample by 5.
This is a standard and often-used method to determine overall
frequencies from small samples16-18. The significance of differ-
ences between groups was analyzed with use of the Student t
test and odds ratios.

Source of Funding
The present study was supported in part by a grant from the
American Foundation for Surgery of the Hand, the National
Institute of Arthritis and Musculoskeletal and Skin Diseases
Exploratory/Developmental Research Grant Award (R21
AG030526), a Clinical Trial Planning Grant (R34 AR055992-
01), and a Midcareer Investigator Award in Patient-Oriented
Research (K24 AR053120) to one of the authors (K.C.C.).
Funds were used to purchase the dataset and for salary support.

Results

The 5% dataset (1996 to 1997) and the 20% dataset (1998 to
2005) represented an average of 81,008 Medicare claims

(range, 76,080 to 87,315 claims) for distal radial fracture
treatment per year. The tabulation of this ten-year dataset is
presented in Table II. Closed treatment was the predominant
method of distal radial fracture fixation in these patients (Fig. 1).
In 2005, 70% of the Medicare claims were for closed treat-
ment. The rate of percutaneous pin fixation, the second-most-
frequently used method of treatment, remained flat before
decreasing slightly between 2004 and 2005. The rate of external
fixation use was very low, with little change occurring over the
study period. There was an increasing trend in the use of in-
ternal fixation (from 3% to 16%), which corresponded with a
decrease in the use of closed treatment (from 82% to 70%).

There was very little variation in fixation method
according to sex. Male patients were 1% more likely to be
managed with closed reduction, and female patients were 2%
more likely to be managed with percutaneous pinning. There
was no difference between the sexes with regard to the use of
internal or external fixation. There was also no notable dif-
ference in the utilization of fixation techniques according to
racial group. White patients were 1% more likely to be man-
aged with percutaneous pinning, whereas nonwhite patients
were 1% more likely to be managed with both closed reduction
and internal fixation. As with sex, there were no racial differ-
ences in terms of the percentage of patients who received ex-
ternal fixation. As patients aged, the rate of nonoperative
treatment increased (Table III). Overall, the rate of closed re-
duction increased from 70.9% of all patients who were sixty-
five to sixty-nine years of age to 87.0% in patients who were
more than eighty-five years of age (p < 0.0001). Likewise, the
rate of internal fixation decreased from 10.9% in the youngest
age group to 1.0% in the oldest age group.

There was a considerable difference among physician
specialties with regard to the fixation methods used (Fig. 2).
Orthopaedic surgeons were significantly more likely to use
closed reduction than hand surgeons were; specifically, closed
reduction was used for 78.2% of fractures treated by ortho-

TABLE III Estimated Frequency* and Percentage of Fractures by Age Group† and Fixation Method

Frequency
in Dataset

Estimated
Frequency <70 Years‡

70 to 74
Years‡

75 to 79
Years‡

80 to 84
Years‡ ‡85 Years‡

Closed
treatment

106,755 632,985 93,105
(70.9%)

121,250
(73.6%)

139,655
(76.6%)

132,675
(81.0%)

146,300
(87.0%)

Percutaneous
pinning

18,348 104,985 20,805
(15.8%)

25,020
(15.2%)

25,315
(13.9%)

19,415
(11.9%)

14,430
(8.6%)

Internal fixation 10,788 58,050 14,340 (10.9%) 15,175 (9.2%) 13,865 (7.6%) 8965 (5.5%) 5705 (3.4%)

External fixation 2491 14,060 3040 (2.3%) 3195 (1.9%) 3375 (1.9%) 2685 (1.6%) 1765 (1.0%)

*Frequencies were calculated for 1996 to 1997 by multiplying the 5% sample by 20. Frequencies for 1998 to 2005 were calculated by multiplying
the 20% sample by 5. †Age groups are as reported in the sample datasets. ‡The values are given as the number of fractures treated with each
method in each age group; the percentages are based on the total number of fractures in each age group.
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paedic surgeons, compared with 56.5% of fractures treated by
hand surgeons (p < 0.0001). Similarly, hand surgeons were
significantly more likely to use internal fixation than ortho-
paedic surgeons were; specifically, internal fixation was used
for 27.1% of fractures treated by hand surgeons, compared
with 6.3% of fractures treated by orthopaedic surgeons (p <
0.0001). The odds of performing closed treatment as opposed
to internal fixation were 5.7 times greater for an orthopaedic
surgeon as compared with a hand surgeon (95% confidence
interval, 5.3 to 6.1; p < 0.0001). There was no difference be-
tween the specialties with regard to the rate of use of percu-

taneous pinning, and both specialties seldom used external
fixation.

Ten percent of distal radial fractures were treated by
nonsurgeons (Fig. 2); this finding was unexpected. Most com-
monly, these individuals were physicians with the primary
designation of emergency medicine and family practice. How-
ever, the treatment provided by these individuals was limited
almost exclusively to closed reduction. It is probable that phy-
sicians in these two specialties are treating distal radial fractures
in the emergency department or in outpatient clinics in the
acute setting.

Fig. 2

Bar graph illustrating the use of each fixation method according to primary self-designated physician specialty.

Fig. 1

Line graph illustrating the rate of each fixation method according to year.
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Discussion

Changing trends in the treatment of distal radial fractures in
elderly patients in the United States are evident in this ten-

year review of Medicare data. It is well known that closed
reduction may not adequately restore anatomic alignment11,12;
at least 50% of the fractures that are treated in this manner lead
to malunion3,4. Furthermore, closed reduction requires four to
six weeks of wrist immobilization, which can lead to stiffness.
Disuse of the hand and wrist can result in osteopenia that may
result in fracture collapse7. However, through 2005, closed
reduction remained the predominant method of treatment of
distal radial fractures in the elderly in the United States. The
present study also demonstrates that despite the common use
of closed treatment, distal radial fractures in the Medicare
population are increasingly treated with internal fixation
methods. Because of the general nature of the Current Pro-
cedural Terminology coding, we are unable to ascertain exactly
which internal fixation technique was used. However, the rapid
increase in the use of internal fixation corresponded with the
earliest report on the volar locking plating system, which was
published in 200019. Before the introduction of the volar
locking plating system, internal fixation was accomplished
with a variety of methods, including dorsal plating, which
today is viewed less favorably because of complications related
to implant loosening, tendon rupture, and wrist stiffness20-24.

These results are corroborated by an examination of
American Board of Orthopaedic Surgery Part II oral exami-
nation data from 1999 to 2007. Koval et al. found that internal
fixation of distal radial fractures increased dramatically over
this eight-year period, and they postulated that this increase
may have been due to the introduction of the volar locking
plating system25,26. With internal fixation, elderly patients re-
quire less immobilization time and may be able to return to
normal activities sooner. However, one study that compared
two weeks of wrist immobilization with six weeks of immo-
bilization following fixation with the volar locking plating
system demonstrated no significant difference between the two
groups with regard to the final range of wrist motion27. Internal
fixation techniques require more operative dissection and may
be technically challenging. The invasiveness of the operation
also may be associated with more complications. Nevertheless,
a randomized controlled trial by Leung et al.24 demonstrated
that patients managed with plate fixation had significantly
better outcomes than patients managed with external fixation
and pin fixation. Furthermore, three retrospective studies
supported the use of internal fixation for the treatment of
distal radial fractures in the elderly; two studies supported
its use in general2,12, and one supported the use of the volar
locking plating system specifically11. The present study con-
firms the increasing popularity of this fixation method. How-
ever, because our data provided no information on outcomes,
the popularity of this mode of treatment does not necessarily
indicate its superiority.

The present study revealed that most physicians with
the primary designation of orthopaedic surgeon still predomi-
nantly employed closed methods for the treatment of distal

radial fractures. Conversely, physicians with the primary des-
ignation of hand surgeon were much more inclined to apply
internal fixation methods. This finding was observed in the
study by Koval et al. as well, in which hand-fellowship-trained
surgeons employed open treatment 84% of the time, whereas
those without hand-fellowship training used open treatment
only 57% of the time25.

The present study has several limitations. The most
obvious limitations are the generality of coding for internal
fixation and the imprecision of coding for the medical specialty
of the treating physician. A single code for all internal fixation
techniques cannot discern the type of fixation procedures used.
It would be interesting to know if the rapid increase in internal
fixation from 2002 to 2005 mainly comprised fixation with the
volar locking plating system. The dataset that we obtained
included only the primary identifier for specialty, although
physicians are allowed to designate both a primary and a
secondary specialty. This means that the accuracy of the spe-
cialty designations was very dependent on how the providing
physician entered the data. Physicians who identified them-
selves as orthopaedic surgeons primarily and hand surgeons
secondarily would be coded as orthopaedic surgeons in this
dataset, whereas physicians who reported hand surgery first
and orthopaedic surgery second would be coded as hand
surgeons. It is possible that some hand surgeons identified
themselves as orthopaedic surgeons primarily and that the
information that their practices are predominantly composed
of hand surgery was not available to us. However, the large
difference in the rate of utilization of the surgical procedures
between the self-designated orthopaedic surgeons and the self-
designated hand surgeons cannot be accounted for by the
specialty coding issue alone. Finally, because there were no
patient identifiers in our dataset, some patients may have been
counted more than once. This may have occurred if a patient
received closed treatment in an emergency department and
was later referred for surgical intervention. We believe that
although this is possible, it is not especially likely. As noted,
emergency medicine physicians accounted for only 6% of the
closed treatment cases.

The Dartmouth Atlas of Musculoskeletal Health Care ex-
plored geographic variations in the incidence and surgical
treatment of various musculoskeletal injuries (including distal
radial fractures) in the United States by examining the Medi-
care database from 1996 to 199728. The investigators reported
evidence of marked geographic variations and found that
surgical intervention rates varied as much as tenfold. However,
the investigators did not examine the change in rates over time.
We examined changes in the treatment of distal radial fractures
in the elderly population in the United States over time. The
elderly population is growing at an ever-increasing rate29, and
elderly individuals are now more active than ever30. They often
prefer medical treatments that do not hamper their activities.
These factors all point to a shift toward the increased use of
more aggressive treatments of distal radial fractures in elderly
patients, including internal fixation, which had previously
been reserved for younger patients. n
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