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ABSTRACT

Background Mastery in performing carpal tunnel release (CTR) and hand fracture procedures is an essential component of
orthopaedic residency training.

Objective To assess orthopaedic resident case log data for temporal trends in CTR and hand fracture cases and to determine the
degree of variability in case volume among residents.

Methods Accreditation Council for Graduate Medical Education orthopaedic surgery resident case logs were reviewed for
graduation years 2007 through 2014. Annual data regarding the mean number of CTR and hand fracture/dislocation procedures
were recorded, as well as the median number of procedures reported by the top and bottom 10% of residents (by case volume).
Temporal trends were assessed using linear regression modeling.

Results There was no change in the mean number of CTRs performed per resident. Over the 8-year period, the top 10% of
residents performed a significantly greater number of CTRs than the bottom 10% (62.1 versus 9.3, P < .001). Similarly, no change
was noted in the mean number of total hand fracture/dislocation cases performed, with the top 10% of residents performing
significantly more hand fracture cases than the bottom 10% (47.1 versus 9.3, P < .001).

Conclusions Our results indicate no change in CTR and hand fracture caseload for orthopaedic residents. However, as resident

experience performing both procedures varies significantly, this variability likely has important educational implications.

Introduction

Carpal tunnel release (CTR) is the most common
upper-extremity procedure submitted for Part II of the
American Board of Orthopaedic Surgery (ABOS)
certification examination." CTR is also 1 of 15
procedures with a minimum caseload required by
the Accreditation Council for Graduate Medical
Education (ACGME) for graduating orthopaedic
surgery residents.” Furthermore, CTR is a required
educational topic in the Orthopaedic Surgery Mile-
stone Project, a joint venture between the ACGME
and ABOS for the evaluation of educational progress
in orthopaedic surgery residents.’

Similarly, hand fracture cases have been identified
as important components of orthopaedic surgery
residents’ education in trauma care.* Management
of these injuries, which account for up to 10% of
axial skeleton fractures, is a key component of hand
surgery education during orthopaedic residency.’*®
Despite both being educational foci of orthopaedic
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training, no analyses of CTR or hand fracture case
volume have been published.

The objective of this study was to assess orthopaedic
resident case log data for temporal trends in perform-
ing CTR and hand fracture cases, and to assess case
volumes for variability among residents. This study is
of interest because procedural case volume is a topic of
importance for resident education in several special-
ties.”” Additionally, the methodology of our study
may serve as a blueprint for assessments of resident
caseload in other surgical specialties.

Methods

We reviewed national orthopaedic surgery resident
ACGME case logs for graduation years 2007 through
2014. ACGME case logs are based on primary role
procedures logged via current procedural terminology
codes by residents.'® Primary role procedures were
defined by the ACGME as Level I (primary or
supervising resident surgeon) or Level II (assisting
resident surgeon).'' The ACGME publishes annual
reports of orthopaedic surgery resident case log data
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from the graduating residents, representing the
number of cases performed during a trainee’s entire
residency. These reports are publicly available and
provide information regarding the numbers and types
of orthopaedic cases performed by residents during
training.

Hand fracture and CTR cases were examined
because they are essential hand surgery procedures
that should be mastered by all graduating orthopaedic
surgery residents,’ and the ACGME requires that
orthopaedic residents perform at least 10 CTRs
during residency.? For this study, we reviewed annual
data on the mean numbers of adult and pediatric
cases involving CTR and hand fracture and disloca-
tion procedures. The ACGME case logs classified
carpometacarpal joint, metacarpal, metacarpophalan-
geal joint, phalangeal, and interphalangeal joint
fracture cases as hand fracture procedures, and they
also reported the total annual number of graduating
orthopaedic residents and the total annual number of
orthopaedic residency programs. The median number
of procedures reported by the top 10% and bottom
10% of residents (by case volume) was also noted.

Statistical analysis was performed with JMP Pro 10
software (SAS Institute Inc, Cary, NC). Temporal
trends were assessed using linear regression modeling.
The median number of procedures reported by the
top 10% and bottom 10% of residents from 2007
through 2014 was compared using Student ¢ tests.
The level of significance for all tests was P < .05.

Results

From 2007 through 2014, the total number of annual
graduating orthopaedic residents significantly in-
creased from 616 to 684 (P <.001). Concurrently,
there was no change in the total number of
orthopaedic residency programs during the study
period (149 to 151, P =.09; TaBLE 1).

There was no significant change in the mean number
of CTRs per resident between 2007 and 2014 (32.8 to
28.9, P =.79; TaBLE 2). The number of adult (32.4 to
28.7, P =.77) and pediatric (0.3 to 0.2, P =.80) CTR
cases remained unchanged. The median number of
CTRs performed by residents in the top 10% by case
volume did not change (62 to 55, P =.88), although
CTR case volumes for the bottom 10% of residents
increased from 6 to 10 (P =.01; FIGURE 1). Over the 8-
year study period, the top 10% of residents performed
a significantly greater number of CTRs than the
bottom 10% (62.1 versus 9.3, P < .001).

There was no change in the mean number of hand
fracture cases per resident from 2007 through 2014
(25.8 to 21.3, P =.93), and the number of adult cases
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What was known and gap

All orthopaedic surgery residents must gain competence in
carpal tunnel release (CTR) and hand fracture procedures.

What is new

Over the past 8 years, average CTR and hand fracture surgery
experience has been stable.

Limitations

Reliance on resident self-reporting of case logs; inability to
differentiate among levels of case involvement and different
CTR procedures.

Bottom line

Despite stable average case volume, resident experience in
both procedures is variable, which likely has educational
implications.

also remained unchanged (22.6 to 17.6, P =.68; TABLE
2). The number of pediatric cases per resident
increased significantly from 3.1 in 2007 to 3.7 in
2014 (P =.003). The median number of hand fracture
procedures performed by the top 10% of residents did
not change over this time period (47 to 39, P =.79),
and the bottom 10% of residents also experienced no
change in median case volume (8 to 9, P =.08; FIGURE
2). The top 10% of residents performed significantly
more hand fracture cases than the bottom 10% (47.1
versus 9.3, P <.001).

Discussion

Our study showed differences in case volume for the
top 10% and the bottom 10% of residents for CTR

TABLE 1

Total Annual Number of Graduating Orthopaedic Resi-
dents and Total Annual Number of Orthopaedic Residency
Programs (2007-2014)

Total No. of Total No. of
Graduating Year | Orthopaedic Orthopaedic
Residents Residency Programs
2007 616 149
2008 621 148
2009 635 148
2010 653 147
2011 650 148
2012 675 149
2013 678 150
2014 684 151
P value < .001 .09

Note: The statistical results of linear regression analysis are presented in
the bottom row.
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Mean Number of Adult and Pediatric Carpal Tunnel Releases (CTRs) and Hand Fracture Cases Performed per Resident

(2007-2014)

i ey Adult Pediatric All Adult Hand Pediatric Hand All Hand
CTR CTR CTR Fractures Fractures Fractures
2007 324 0.3 328 22.6 3.1 258
2008 322 0.3 325 21.6 3.0 24.6
2009 314 0.3 31.7 22.6 34 26.0
2010 313 0.3 31.6 225 34 259
2011 337 0.3 34.0 237 3.7 274
2012 36.1 0.3 36.4 248 3.9 28.6
2013 36.2 0.4 36.7 244 4.0 284
2014 28.7 0.2 28.9 17.6 3.7 213
P value 77 .80 .79 .68 .003 93

Note: The statistical results of linear regression analysis are presented in the bottom row.

(62.1 versus 9.3) and hand fracture procedures (47.1
versus 9.3). We also found no significant changes in
the mean number of CTR and hand fracture cases for
residents over the 8-year study period. The litera-
ture'?™'* shows that the incidence of hand fractures is
decreasing, while the rates of carpal tunnel syndrome
and CTR are increasing. A recent study'” of the
incidence of CTR in the United States found a decline
in CTR in hospital-based surgical centers and a nearly
5-fold increase in CTR performed in freestanding
ambulatory surgical centers. Stagnant resident CTR
case volume in our study may be due to an increase in
CTRs performed in surgical centers where resident
training may not occur.'

In our study, orthopaedic residents performed an
average of 3.5 pediatric hand fracture cases during
their training, accounting for approximately 14% of
all resident hand fracture cases. Children aged 5 to 14
have a hand fracture incidence of 546 per 100 000,

and comprise a reported 2.3% of all emergency room
visits.'®!” Although the high incidence of pediatric
hand fractures does not necessarily translate to
increased operative case volume, the minimal case-
load revealed in our study (3.5 cases per graduating
resident) suggests a relative paucity of operative
pediatric hand fracture experience among residents.
Nonetheless, our study did demonstrate a statistically
significant increase in pediatric hand fracture case
volume.

There was a 6.7-fold difference in the median
number of CTRs performed between residents in the
90th and 10th percentiles by case volume. Similarly,
residents in the 90th percentile of hand fracture
caseloads performed nearly twice the number of
procedures as residents in the 10th percentile. These
findings highlight significant disparities in case
volume among trainees, which likely has important
educational implications.
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FIGURE 1

Median Number of Carpal Tunnel Releases (CTRs) Performed per Resident in the 90th, 50th, and 10th Percentiles of

Case Volume (2007-2014)
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A forum of orthopaedic surgery program directors
noted the importance of case volume in building core
orthopaedic knowledge,'® and the literature'® also
indicated that case volume is used as a proxy to assess
competency. If this is the case, residents with lower
case volumes may be at a substantial disadvantage to
acquire the necessary procedural proficiency com-
pared to colleagues who have higher case numbers.

Causes of resident caseload disparity are likely
multifactorial. Local disease/injury prevalence, the
number of orthopaedic residents in the program,
seasonality, and duration of the hand surgery rotation
all may affect residents’ case volumes. Additionally,
the postgraduate level in which the hand surgery
rotation occurs also may influence opportunities to
perform primary role procedures.’ Finally, subspe-
cialty interests may strongly dictate procedural
experience during senior resident years.

We found that only in 2012 did the bottom 10% of
graduating residents begin to perform more than 10
CTR procedures during training. This increase may
have been due to residency program efforts to meet
the ACGME-required minimum?®® of 10 CTR proce-
dures set in 2013. A survey?' found that this
minimum is seen as appropriate by residents, with
78% of orthopaedic resident responders indicating
that a minimum of 10 CTRs was “on target.” We
found a significant increase in the number of CTR
procedures performed by residents in the lower
percentiles over the last 8 years. Our findings
demonstrate that implementation of minimum case
requirements can result in increased resident caseload.

Our study has limitations. ACGME case logs do
not fully show the actual procedural experience of
orthopaedic residents, as residents may overreport or
underreport procedures due to poor recall and
inappropriate procedure unbundling. Additionally,
the ACGME case log reports do not differentiate
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between Level 1 (primary or supervising resident
surgeon) or Level II (assisting resident surgeon)
procedures, open and endoscopic CTR, or the
anatomic locations of hand fracture fixation.

Future studies are needed to assess potential causes
of CTR and hand fracture caseload variability among
residents. Correlation of resident case volume with
other measures of performance may be needed to
quantitatively determine the educational impact of
caseload variability.

Conclusion

Our results indicate no significant change in average
per-resident CTR and hand fracture caseload during
the study period. Resident experience performing
both procedures shows significant variability; this
likely has important educational implications.
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