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Abstract

Purpose—The management of distal radius fractures differs based on the nature of the fracture
and the experience of the surgeon. We hypothesized that patients requiring surgical intervention
would undergo different procedures when in the care of a surgeon with subspecialty training in
hand surgery as compared to surgeons with no subspecialty training in hand surgery. The null
hypothesis was that intervention, as measured in the American Board of Orthopaedic Surgery
(ABOS) database, would be the same, independent of subspecialty training.

Methods—We queried the ABOS database for case log information submitted for part Il of the
ABOS Examination. Queries for all codes involved with distal radius fractures management were
combined with associated codes for management of median nerve neropathy, triangular
fibrocartilage complex tears, ulnar shaft and styloid fractures. Hand fellowship trained orthopaedic
surgeons were compared to those completing other fellowships and non-fellowship trained
orthopaedic surgeons during their board collection period.

Results—During the study period, 2317 Orthopedic surgeons reported treatment of 15,433 distal
radius fractures. Of these surgeons, 411 had hand fellowship training. On a per surgeon basis,
fellowship trained hand surgeons operatively treated more multi-fragment intra-articular distal
radius fractures than their non-hand fellowship trained counterparts (5.3 vs 1.2). Additional
procedures associated with the management of distal radius fractures were also associated with the
fellowship training of the treating surgeon.

Conclusions—Among orthopaedic surgeons taking part 1l of the American Board of
Orthopaedic Surgery certifying examination, differences exist in the type, management and
reporting of distal radius fractures among surgeons with different areas of fellowship training.
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Clinical Relevance—This study describes the association of hand surgery fellowship training
on the choice of intervention for distal radius fractures and associated conditions.
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INTRODUCTION

Fractures of the distal radius are common injuries and account for roughly 1/6 of all
fractures [1]. Prior to about 1995 most distal radius fractures (DRF), independent of fracture
type, were treated without surgery [2]. Since that time there has been considerable change in
the treatment of these injuries with a trend towards increased operative management. Today,
a wide variety of surgical and non-surgical options are available for the treatment of DRF.
These include percutaneous pinning, external fixation, volar or dorsal plating, fragment
specific fixation and spanning internal fixation or some combination of these techniques [3-
6].

The clinical practice guideline, published by the American Academy of Orthopaedic
Surgeons (AAQS) [7], highlights the dearth of high quality evidence to guide the
management of distal radius fractures. Some surgeons believe that recommendations
regarding treatment are based primarily on level 1V evidence, fostering debate with regards
to the optimal management of these fractures as well as their associated conditions. With
this in mind, the AAOS work group was unable to recommend for or against surgical
treatment of associated median nerve neuropathy or ulnar styloid fractures. However, based
on a single level Il study by Varitimidis et al. they did recommend repair of ligamentous
injuries such as triangular fibrocartilage complex (TFCC) tears [8].

The management of conditions associated with DRF can also affect patient outcomes,
however the treatment of these conditions is also not well defined in the current literature

[9].

A previous study by Chung et al. [10] demonstrated regional differences in the treatment of
DRF among Medicare beneficiaries. Further work by Chung et al. [11] revealed that
members of the American Society for Surgery of the Hand (ASSH) are more likely than
non-members to treat DRF with internal fixation. Ward et al. [12] found that increasing
surgeon experience was correlated with a decrease in early complication rates in patients
with DRF treated with volar plating.

The purpose of this study was to assess the management and reporting of DRF and
concurrent conditions in relation to the fellowship training of ABOS candidates in order to
determine if any association exists between fellowship training, complexity of fracture, and
method of treatment. We hypothesized that surgeons within their board collection period
would perform different surgical procedures in the setting of DRF and that these differences
would be related to the nature of the surgeons’ subspecialty training in hand surgery among
other subspecialties.
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MATERIALS AND METHODS

In the United States, the American Board of Orthopaedic Surgery (ABOS) confers board
certification on orthopaedic surgeons. To be eligible to take the board examination, a
surgeon must have graduated from an accredited orthopaedic surgery residency program and
take a two-part examination. Successful completion of part I, a computerized multiple-
choice examination, is a prerequisite to take part 1. Part 11 is a practice-based oral exam
taken after 20 months of practice. Surgical cases performed during a predetermined six-
month period are submitted for review. The data submitted for each case includes
International Classification of Diseases (ICD-9) codes, Current Procedural Terminology
(CPT) codes, patient age and gender, geographical region of the surgeon’s practice, surgical
complications, fellowship training of the surgeon and a brief verbal description of the
procedure and indications. These cases are entered into a secure database [13]. Cases where
the surgeon neither manipulates nor operates can be under-reported in this database,
resulting in certain codes being under-represented. Prior to submitting their cases to the
ABOS, surgeons are informed that the data that they submit may be used for research
purposes. This de-identified data is the subject of our study.

This database was queried for cases of DRF treated by orthopaedic surgeons using the CPT
codes 25600 (closed treatment of distal radius fracture or epiphyseal separation, with or
without fracture of ulnar styloid; without manipulation) and 25605(closed treatment of distal
radial fracture or epiphyseal separation), 25606 (percutaneous skeletal fixation of distal
radial fracture or epiphyseal separation), 25607 (open treatment of distal radial extra-
articular fracture or epiphyseal separation, with internal fixation), 25608 (open reduction of
distal radial intra-articular fracture or epiphyseal separation; with internal fixation of 2
fragments), 25609 (open reduction of distal radial intra-articular fracture or epiphyseal
separation; with internal fixation of 3 fragments) between the years 2007 to 2011. The
resulting data set was then examined to ascertain if any associated procedures were
performed. The following CPT codes were used; 64721 and 29848 (carpal tunnel release),
25107 (TFCC repair), 25651 and 25652 (ulnar styloid fixation) and 25545 (open reduction
and internal fixation of an ulnar shaft fracture). The reported complications for each case
were also gathered. The cases were then grouped based on whether or not the treating
surgeon reported fellowship training.

Statistical Analysis

The proportion of DRF treated with closed reduction, percutaneous fixation or open
reduction and internal fixation (ORIF) w determined. The ORIF group could then be further
subdivided into extra- or intra-articular fractures and whether or not there were multiple
intra-articular fracture fragments. The data was initially divided into three groups based on
whether the surgeon reported hand surgery fellowship, a fellowship other than hand surgery
or no fellowship. During our statistical analyses, surgeons who reported a fellowship other
than hand surgery and surgeons who did not complete a fellowship were combined. This was
done because some orthopedic residency programs include a mandatory PGY 6 trauma
fellowship year making it difficult to discern those who graduated from these programs from
those who participated in a separate trauma fellowship. The two-tailed Fisher’s exact test
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was then used to compare the proportions of cases for each fracture type between surgeons
who reported hand fellowship training and those who did not. Alpha was set to 0.05 for all
statistical tests.

Source of Funding

There was no external funding source for this study.

RESULTS

From 2007 to 2011, 2317 orthopaedic surgeons taking the ABOS part Il examination
submitted 15,433 cases of DRF. Of these surgeons, 367 (15.8%) had not undergone post
residency fellowship training. There were 411 (17.7%) fellowship trained hand surgeons and
1539 (66.4%) surgeons with fellowship training other than hand surgery included in the
study, Figure 1.

Of the cases submitted, 16.4% (2536) were for closed treatment, with or without
manipulation, leaving 83.6% (12897) operatively treated DRF. Of these cases, 14.9% (1922)
were treated with closed reduction and percutaneous pinning (CRPP). The remaining,
operatively treated fractures were; 28.1% (3617) extra-articular treated with open reduction
and internal fixation (ORIF), 22.3% (2881) simple intra-articular, corresponding to fixation
of 2 articular fragments and CPT code 25608, treated with ORIF and 34.7% (4477) complex
intra-articular, corresponding to fixation of 3 or more articular fragments and CPT code
25609, treated with ORIF. The breakdown of operatively treated DRF is shown in Figure 2.

ORIF was employed in 71.1% (10975) of surgical procedures, 59% of which were
performed by hand surgeons. In 41.9% (4601) of operatively treated fractures the treating
physician was a hand surgeon, Figure 3. On average, each hand surgeon performed 11.2
ORIF for DRF during their board collection period compared with 3.3 for the non-hand
surgeons. Hand surgeons also submitted more interventions for complex intra-articular DRF.
Of the submitted DRFs treated by ORIF among hand surgeons, almost half (47.1%) were
complex intra-articular fractures compared with 36.3% for the non-hand surgeons (p < 0.05).
The per surgeon ratio of complex intra-articular fracture was 5.3:1.2 for hand surgeons vs
non-hand surgeons, Figure 4.

Figure 5 shows the rates of additional procedures performed at the time of DRF ORIF. Hand
surgeons performed concomitant CTR in 7.3% (334) of cases whereas non-hand surgeons
performed CTR in only 1.8% (116) (p <0.05). Ulnar styloid fixation was more often
performed by hand surgeons than non-hand surgeons, 4.5% vs. 2.0% (p <0.05). The rate of
concomitant ulnar shaft ORIF fixation for hand surgeons was 2.0% (168) vs. 1.2% (92) for
the non-hand surgeons (p < 0.05). Hand surgeons also performed more TFCC repairs than
did their non-hand surgeon colleagues, though there were too few cases to enable
meaningful statistical analysis.

Fellowship trained hand surgeons reported higher complication rates (figure 6) (12.5% vs
10.7, p < 0.05). In all five treatment groups (closed treatment, percutaneous fixation, extra-
articular fracture fixation, simple intra-articular fracture fixation and complex intra-articular
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fracture fixation), hand surgeons reported higher complication rates though the difference
was only statistically significant for extra-articular and complex intra-articular fractures
(figure 6).

DISCUSSION

Distal radius fractures are common injuries seen by many orthopaedic surgeons. Hand
fellowship trained surgeons operatively treated more DRFs than did non-hand surgeons. A
large number of these cases are the more complex, multi-fragment, intra-articular fractures,
which constitute almost half (47.1%) of those treated by hand surgeons. This may reflect the
increased experience and level of comfort with complex upper extremity injuries gained
from a year of post residency fellowship training, a greater availability of hand surgeons for
treatment, more perceived interest in treating these fractures among surgeons with hand
fellowship training or referral patterns within and outside of subspecialty group.

The literature on the rate of median nerve neuropathy (MNN) following operatively treated
DREF is varied. Hove et al. and Zoubos et al. both reported a 0% incidence of MNN
following ORIF of DRF[14,15]. Furthermore, not all cases of MNN following DRF surgery
require surgical treatment [19]. Thus, the number of patients undergoing ORIF for a DRF
that would benefit from a carpal tunnel release (CTR) is not clear. In this study, it is not
known whether there was a greater baseline incidence of MNN in the patients treated with
CTR, whether the hand surgeons may be more likely to diagnose this condition, or if CTR
was done prophylactically due to the nature of the injury, which was reportedly more severe
based on treatment chosen by hand surgeons.

Ulnar styloid fractures are commonly associated with DRF, but several studies have reported
that ulnar styloid fractures might not have an impact on the final outcome following DRFs
[20-22]. Other studies have found an association between fractures of the ulnar styloid and
decreased grip strength, distal radioulnar joint instability, and decreased range of motion
[23-27]. The role that a fracture of the ulnar styloid will play in the overall outcome of a
patient with a DRF likely depends on the size and location of the styloid fracture fragment
and whether there is associated disruption of the TFCC. In cases where the DRUJ is unstable
following DRF fixation, some surgeons consider fixing the ulnar styloid [28,29].

We found that fellowship trained hand surgeons performed ulnar styloid fixation at more
than twice the rate as those without fellowship training in hand surgery (4.5% vs. 2.0%; p
<0.05). Similarly, hand surgeons performed more repairs of the triangular fibrocartilage
complex. Although it may appear that these differences represent different propensities to
treat ulnar sided injuries, in fact they may simply suggest a different likelihood of these
injuries occurring in the practices of hand surgeons. Additionally, these differences are small
and may not represent true clinical differences.

The complication rate reported by hand surgeons treating DRF was higher than that reported
by non-hand surgeons. There are several possible explanations for this. More complex
injuries are more likely to result in complications and, as previously noted in our data,
fellowship trained hand surgeons may treat a higher proportion of complex DRF. Within
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each treatment group, more challenging cases may also be more likely to be referred to a
hand surgeon. This varying degree of complexity may not be amenable to the limited
categorization by treatment codes. While the differences in complication rates may;, in fact,
be small, we believe that it may represent some difference in the accuracy of which these
two cohorts report complications. Hand surgeons also performed associated procedures such
as CTR, ulnar styloid repair and ulnar shaft ORIF more frequently than did non-hand
surgeons and perhaps performing additional procedures increases the likelihood of
experiencing a complication. Odumala et al. reported higher rates of transient median nerve
dysfunction in patients with DRF where a prophylactic CTR was performed [16].

As with all database driven studies, the strengths and weaknesses of this study reflect the
quality of the database and its verifiers. The ABOS database is structured; its contents
monitored by the board through the review process. Surgeons are sanctioned when
complications are under-reported. It therefore provides a relatively accurate reflection of
management when intervention by the surgeon is undertaken. It contains detailed and
specific information about a large number of cases performed by a cohort of orthopaedic
surgeons early in their practices. The case lists contain all the surgical procedures performed
by those surgeons during a defined six month period each year and they are certified by
medical records personnel at each hospital as being complete and accurate. Although the
data is self-reported, we believe that the candidates for board certification take great care to
be complete and accurate in the data they enter, because they know that some cases will be
selected and examined in detail as part of a high-stakes exam process and because there are
adverse consequences (potential failure) associated with discovery of incorrect or
incomplete information. Information on the general medical condition of the specific patient,
signs and symptoms of the injury, or presence of other injuries are not included in the
database and we were therefore unable to account for these factors in our analysis. Another
limitation of the study is the lack of a more granular classification of the fractures included
in the study which may have allowed selection bias to occur with the more difficult distal
radius fractures in each category being treated by the hand surgeon, thereby allowing more
of an opportunity for the hand surgeons to recognize and treat more associated conditions.
Lastly, it should be noted that not every code associated with DRF management could be
included in our analysis. Codes specific for the closed treatment of the ulna as well as DRUJ
instability were not included as their use among data collected from the ABOS database was
so sporadic that statistical analysis with the inclusion of these codes was impossible. In the
end we cannot say if hand surgeons care for more complex fractures, suffer more
complications or both. In the absence of controlling for case mix, few comparisons can be
accepted at face value. We can say that hand surgeons report worse fractures, perform more
procedures and care for more distal radius fracture patients.

CPT terminology does not define the type of fixation method used. It only defines the type
of fracture fixed. As such, a key problem with the data used involves correlating the type of
fracture with method of fixation utilized by the surgeon. We do not believe that the hardware
fixation method is the most critical point in the decision making process, although it is
clearly important. Without reviewing the xrays from hundreds of surgeons, it would be
impossible to determine a surgeon’s predilection towards one type of hardware, despite the
type of fracture remaining the same.
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Lastly, the surgeons in this study are in the early stages in their career, as most have been in
practice for approximately two years. This allows comparison of surgeons with relatively
up-to-date training. Thus, these results may not be entirely reflective of all practicing
orthopaedic surgeons. Future studies will need to compare data from surgeons recertifying at
ten-year intervals, to investigate the practice patterns of surgeons further on in their surgical
career.

In summary, we found that DRF is a common injury managed by orthopaedic surgeons
taking part 11 of the ABOS certification exam. Within this population of surgeons, fellowship
trained hand surgeons operatively treat more DRF than their non-hand surgeon colleagues.
Hand surgeons report operative treatment for a greater number of complex, intra-articular
wrist fractures than non-hand surgeons. Lastly, hand surgeons are more likely to perform a
CTR, repair an ulnar styloid or ulnar shaft fracture than non-hand surgeons.
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Figure 1.
The fellowship training of the surgeons included in the study.
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Operatively Treated DRF

N CRPP
M ORIF extra-articular
M ORIF simp le intra-articular

ORIF complex intra-articular

Figure 2.
The majority, 84% of the DRF included in this study was treated with surgery. Of the

fractures treated operatively, 85% underwent an open reduction and internal fixation. Over
4 of the operatively treated injuries were multifragmented intra-articular DRF.
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All Openly Treated DRF

M Hand Surgeons

¥ Non-hand Surgeons

Figure 3.
Fellowship trained hand surgeons made up 18% of the surgeons, however, 42% of the open

reduction and internal fixation for DRF were performed by a hand surgeon in this study.
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Figure 4.

On average, each hand surgeon performed three times as many DRF ORIF as their
colleagues. They also treated over four times as many multifragmented intra-articular
injuries. Almost half, 47.1% of all DRF treated with ORIF by a hand surgeon were

multifragmented intra-articular injuries.
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Figure 5.

Fellowship trained hand surgeons performed more CTR, ulnar styloid and shaft repairs, in
association with ORIF of DRF, than did their colleagues. Hand surgeons also performed
more TFCC repairs but the number of cases was not numerous enough for analysis.
* statistically significant difference.
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Complications by Surgeon Subspecialty

M Hand Surgeons

Rate of Complicatio

¥ Non-hand Surgeons

Figure 6.
Fellowship trained hand surgeons reported higher rates of complications for all treatment

groups. This difference was statistically significant for all cases combined, ORIF of extra-
articular DRF and for ORIF of complex intra-articular fractures.
* statistically significant difference.
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