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Abstract

Background—The aim of this study was to conduct a national survey of hand surgery
fellowship program directors to determine differences of opinions of essential components of hand
surgery training among program directors from plastic and orthopedic surgery programs.

Methods—We performed a web-based survey of 74 program directors from all ACGME
accredited hand surgery fellowship programs to determine components that are essential for hand
surgery training. The survey included assessment of 9 general areas of practice, 97 knowledge
topics, and 172 procedures. 27 scales of related survey items were created to determine differences
between specialty groups based on clinical themes.

Results—We had an 84% response rate, including 49 orthopedic and 12 plastic surgery program
directors. There were significant differences in mean responses between the specialty groups in 11
of 27 scales. Only one scale, forearm fractures, contained items with a significantly stronger
preference for essential rating among orthopedic surgeons. The other 10 scales contained items
with a significantly higher preference for essential rating among plastic surgeons, most of which
related to soft tissue injury and reconstruction. The burn scale had the greatest discrepancy in
opinion of essential ratings between the groups, followed by pedicled and free tissue transfer, and
amputation and fingertip injuries.

Conclusions—Despite being united under the subspecialty of hand surgery, program directors
tend to emphasize clinical areas that are stressed in their respective primary disciplines. These
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differences promote the advantage of programs providing exposure to both plastic and orthopedic
surgery trained hand surgeons.

Keywords
Competencies; fellowship; hand surgery training

Over the past decade, program directors of all Accreditation Council for Graduate Medical
Education (ACGME) accredited training programs have been required to assess graduates’
proficiency in six competency domains (1, 2). ACGME competency domains include patient
care, medical knowledge, interpersonal and communication skills, practice-based learning
and improvement, systems-based practice, and professionalism (1, 3). These competency
domains are broadly defined in order to be applicable to all disciplines (4). However, the
movement toward competency-based training has prompted several surgical specialties to
better define skills that are expected of trainees as it relates to patient care and medical
knowledge (5-13).

Defining competencies and implementing competency-based training in hand surgery
training is challenging for a number of reasons. Hand surgeons and trainees come from three
different specialties—plastic surgery, orthopedic surgery, or general surgery. Thus clinical
experience of fellows prior to starting hand surgery training can vary considerably. There is
also ongoing debate as to the anatomic regions of the upper extremity in which hand
surgeons should be proficient. Thus, clinical exposure during fellowship can differ
considerably. There are disparities in passage rates for the hand surgery certification
examination among plastic, orthopedic, and general surgeons (14), which may be due to
differences in residency or fellowship experiences among these specialties. Thus, it is
important to understand how educational priorities differ among training programs based on
their accreditation specialty.

General strengths and weaknesses of plastic and orthopedic surgery accredited programs can
be highlighted through a better understanding of philosophical differences of clinical
priorities of training. The aim of this study was to conduct a national survey of hand surgery
fellowship program directors to determine differences of opinions of essential components
of hand surgery training among program directors from plastic surgery and orthopedic
surgery accredited programs. We hypothesize that program directors will favor skills that are
relevant to their primary residency background, despite being united under the subspecialty
of hand surgery.

METHODS

Study Sample

This study was approved by our institutional review board. We recruited all program
directors of the 76 ACGME accredited hand surgery fellowship programs (as of September
2011) to participate in this study. Two programs had dual oversight by both plastic and
orthopedic surgery residency review committees with the same program director. Thus, in
the end, 74 program directors were invited to participate via email, with two weekly
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reminders to nonresponders. Programs having dual accreditation and a single program
director were assigned to the specialty of the program director's primary board certification
for the purposes of subgroup analysis.

Survey Instrument

We created a web-based survey in order to rate program directors’ individual opinions of
skills and knowledge topics that are essential for graduates to master by the end of hand
surgery training. We asked respondents to rate items into one of three categories: essential,
exposure needed, or unnecessary (Figure 1). Survey items included general areas of practice,
specific knowledge topics, and specific procedures relevant to the practice of hand surgery.
We included general areas of practice of conditions outside of the hand, including wrist,
distal radius/ulna, mid/proximal forearm, elbow, upper arm/shoulder, clavicle/scapula,
brachial plexus conditions, and microsurgery/free tissue transfer. The Surgery of the Hand
and Upper Extremity (SHUE) Curriculum, developed as a model curriculum for the
upcoming pilot two-year hand and upper extremity fellowship programs, was used to create
the initial list of detailed knowledge topics and procedures. Components of the SHUE
involving peripheral nerves and structures distal to the elbow were extracted for inclusion in
the survey. The detailed components were organized into 18 thematic categories (Figure 2).
We initially pilot tested the survey on four practicing hand surgeons to identify omitted and
redundant items. The final survey included assessment of 9 general areas of practice, 97
knowledge topics, and 172 procedures.

Data Analysis

Frequencies of responses were calculated for each item among all respondents and among
respondents from plastic surgery and orthopedic surgery accredited programs for subgroup
comparison. We did not perform a subgroup analysis of general surgery accredited programs
because at the time of the survey, there was only 1 general surgery program. Fisher's exact
tests were performed to test differences of each item rating among orthopedic and plastic
surgery groups.

Scales of related survey items were created to determine differences in subgroup ratings
based on anatomical or clinical themes. Scales for 27 clinical themes were created in total.
Initially scales were created based on the organization of the survey into 18 themes, as
outlined in Figure 2 (see Table, Supplemental Digital Content 1, which demonstrates the
components included in the 18 mutually exclusive thematic scales). We created 9 additional
scales for additional procedure types with themes overlapping the 18 primary survey
categories (see Table, Supplemental Digital Content 2, which demonstrates the components
included in the additional procedure type scales). Essential, exposure needed, and
unnecessary ratings of reach item were assigned a numeric value of 1, 2, and 3 respectively.
A numerical value of each scale was calculated for each respondent, which equaled the
mean response of all items within the respective scale. A scale value less than 1.5 indicates
that the majority of items within the scale were rated as essential, and a value greater than
1.5 indicates the majority of items within the scale were rated as exposure needed. The
closer the mean scale response is to 1.0, the greater the number of items within the scale that
were rated as essential. T-tests were performed to compare mean scale responses among
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plastic surgery and orthopedic surgery respondents. Cronbach alpha statistics, a measure of
internal consistency of items within a scale, were calculated for each scale. A group of items
with a Cronbach alpha greater than 0.7 are generally accepted as having good reliability of
measuring a common theme (15). The higher the Cronbach alpha, the more related the
responses of items are to one another.

RESULTS

We had a response rate of 84%, with 62 program directors responding to the survey. Survey
participants included program directors from 49 orthopedic surgery, 12 plastic surgery, and
1 general surgery accredited program. Responses of the general surgery accredited program
director were not included for subgroup analysis due to the sample size.

There were statistically significant differences in essential ratings of four general areas of
practice between the plastic surgery and orthopedic surgery groups (Table 1). All of the
orthopedic surgeons (100%; n=49) rated wrist conditions and distal radius/ulna conditions as
essential, whereas 83% of plastic surgeons (n=10) rated these items as essential (p=0.036).
There was a much larger difference of opinion of forearm and elbow conditions. Forearm
conditions were rated as essential by 74% of orthopedic surgeons (n=36) and only 17% of
plastic surgeons (n=2) (p<0.001). EIbow conditions were rated as essential by a minority of
both groups. However, there was a significant difference in the frequency of orthopedic
surgery program directors rating elbow conditions as essential (41%) compared to plastic
surgery program directors (8%, p=0.044) (Table 1).

Response frequencies and Fisher's exact test statistics for subgroup comparisons of each
detailed knowledge topic and procedure are outlined as Supplemental Digital Content
(Table, Supplemental Digital Content 1). Items that were noted to have a significant
difference in essential ratings between plastic surgery and orthopedic subgroups are outlined
in Table 2. Only 4 detailed components (the knowledge topic of forearm fractures, ORIF of
forearm fractures, limited intercarpal arthrodesis, and MCP/PIP joint implant arthroplasty)
had a significantly higher frequency of essential rating among orthopedic surgeons
compared to the plastic surgery group. However, 33 detailed items had significantly higher
frequency of essential ratings among plastic surgeons compared to the orthopedic surgery
subgroup (Table 2). General themes of items rated as essential more frequently among
plastic surgeons include thumb and soft tissue reconstruction, burns, injection and
extravasation injury, nerve reconstruction, and vascular repair.

Summary statistics of the 27 survey scales, including the number of items included in each
scale and Cronbach alpha statistics are outlined in Table 3. All scales had a Cronbach alpha
of at least 0.7, which means that the scale items had good internal consistency. The mean
responses for each scale among plastic and orthopedic surgery groups are displayed for the
18 thematic survey scales and 9 procedure-type scales in Figure 3 and Figure 4 respectively.
There were significant differences in mean responses between the specialty groups in 11 of
the 27 scales. Only one scale, forearm fractures, contained items with a stronger preference
for essential rating among orthopedic surgery respondents compared to plastic surgery
respondents. The other 10 scales with significant differences among specialty subgroups
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contained items with a higher preference for essential rating among plastic surgeons
compared to orthopedic surgery respondents; the majority of these scales contained items
related to soft tissue injury and reconstructive procedures (Figure 3 and Figure 4). The burn
scale had the greatest discrepancy in opinion of essential ratings between plastic and
orthopedic surgeons, followed by pedicled and free tissue transfer, and amputation and
fingertip injuries (Figure 3 and Figure 4).

The scale containing all microsurgical procedure items contained items more commonly
rated as essential among plastic surgeons. When the procedures were further divided into
subtypes, the preference for essential rating among plastic surgeons persisted when we
examined only revascularization procedures. However, the mean scale response for
microsurgical nerve procedures was not significantly different between the two groups. In
addition, mean ratings for all procedures involving the forearm was not significantly
different between the two groups, but when we examine only procedures and topics related
to forearm fractures, there was a significantly greater tendency for orthopedic surgery
respondents to rate forearm fracture items as essential.

DISCUSSION

We found that plastic and orthopedic surgery program directors have different opinions as to
what is considered essential for hand surgery training, despite being united under the
umbrella subspecialty of hand surgery. Program directors tend to emphasize the importance
of knowledge topics and procedures that are often highlighted in their respective primary
disciplines. Orthopedic surgeons favor inclusion of the elbow and more proximal structures
in the essential practices of hand surgery compared to plastic surgery program directors. In
addition, orthopedic surgeons more commonly rate forearm fracture procedures as being
essential to hand surgery training. However, we found it interesting to note that there were
no differences between the two groups in overall ratings of items related to distal radius
conditions and wrist conditions. Both groups feel that the wrist is essential, and as the distal
radius is intimately associated with the wrist, both groups again feel that distal radius
fracture training should be a core component of the hand surgery training experience.
Similarly, plastic surgeons more commonly favored components that are typically
emphasized in plastic surgery residency training, such as burns, soft tissue reconstruction,
and microsurgical procedures. It is not surprising for individual scope of practice to favor
experiences gained in respective primary residency training. However, it is interesting to see
that program directors, who ultimately have the greatest influence on fellowship curricula,
still prioritize clinical areas emphasized by their respective accreditation specialty.

Over time, plastic surgeons are having less of a presence in hand surgery (16-18). Higgins et
al. demonstrated that the proportion of plastic surgeons applying to hand surgery fellowship,
the proportion of new plastic surgeons obtaining subspecialty certification, and the total
proportion of actively practicing plastic surgeons holding subspecialty certification in hand
surgery have all steadily declined (16). Based on differences in clinical emphasis in training
between plastic and orthopedic surgery programs, this diminished presence of plastic
surgeons in the field of hand surgery can have a great impact on patient care. Payatakes et al.
performed a survey of American Society for Surgery of the Hand members to evaluate the
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practice of microsurgery among members. Practicing orthopedic surgery-trained hand
surgeons predictably performed replantation and free tissue transfer much less frequently
than plastic surgeons (19). However, 39% of respondents reported not performing
replantation due to lack of confidence in microsurgical skills, 42% believed there is an
additional need for surgeons willing to accept replantation cases, and 56% show a desire for
continuous training programs to preserve microsurgical and other specialized skills (19).
Such data highlight the effect that philosophical differences of training priorities can have on
surgeons in practice.

Demonstrating differences in opinions based on accreditation specialty suggests the need to
better define the essential skills that graduates are expected to master. Based on the data
collected in this survey, trainees are getting a mixed picture as to what is essential to the
practice of hand surgery depending on the training program. These differences highlight
further challenges in fully achieving competency-based training. These data also promote
the potential advantage that training programs have where fellows have exposure to both
plastic and orthopedic surgery trained hand surgeons. Because differences of clinical
emphasis may exist based on primary specialty, it would be ideal for fellows to have
exposure to both perspectives. Ultimately training experiences, subspecialty certification,
and essential skills to care for the needs of the common hand surgery patient population
should all be interrelated. Most of the differences between plastic and orthopedic surgeon
opinions were instances in which plastic surgeons more commonly rated the clinical
component as essential compared to orthopedic surgeons. Thus, it is possible that one factor
contributing to lower passage rates on the hand surgery certification exam among plastic
surgeons (14) may be due to overemphasis of clinical areas that are not emphasized on the
certification exam.

The largest limitation of the study was the lengthy nature of the survey. Program directors
were asked to rate 278 items in total. However, due to the important nature of the survey, we
still had a high response rate by more than 80% of the program directors. Analysis of group
differences within a single item required very large differences in response frequencies in
order to detect a statistical difference between the two groups due to the small number of
plastic surgery program directors. The creation of scales of related items allowed us to have
greater power in detecting differences in themes between the plastic and orthopedic surgery
groups due to the limited sample size of plastic surgery program directors. In addition,
creation of survey scales helped to make analysis of the responses to the large number of
survey items more manageable. Lastly, due to the already present survey burden, we could
not ask about detailed procedures involving the elbow and proximal structures. However, we
can assume that these procedures would have been more heavily favored by the orthopedic
surgery program directors based on the differences noted in the general areas of practice
section of the survey, with orthopedic surgeons more commonly rating elbow and upper
arm/shoulder conditions as essential.

Differences in clinical emphasis during hand surgery training based on the accreditation
specialty highlights one of the many challenges in achieving competency-based training in
hand surgery. Naturally programs should retain their individual clinical strengths. However,
the general differences of components thought to be essential to hand surgery training
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between program directors of plastic and orthopedic surgery accredited programs
demonstrate potential areas of clinical exposure in need of improvement for trainees.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Description of Opinion of Essential Rating

Essential: graduates must be fully knowledgeable of the topic and be able
to perform the procedure by the end of training

Exposure needed: graduates ideally should be familiar with the topic and
procedure, but not necessarily proficient to manage by the end of training

Unnecessary: graduates do not need to be familiar with the topic, nor
proficient to perform the procedure by the end of training

Figure 1.
Survey description provided to respondents to provide rating of essential nature of hand

surgery training components.
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Detailed Component Categories

Amputations and fingertip injuries

Anesthesia and pain management

Arthritis

Burns

Compartment syndrome

Congenital conditions

Contractures, spasticity, stiffness and weakness
Dupuytren’s

Fractures, acute dislocations, nonunions and malunions
Infections and bites

Injections and extravasations

Instability

Osteonecrosis

Peripheral Nerve

Soft tissue defects

Tendon conditions

Tumors

Vascular conditions

Figure 2.
Detailed components of survey divided into 18 thematic categories.
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Mean Response of Thematic Survey Scales by Accreditation Specialty

Amputations and Fingertip Injuries*
Anesthesia and Pain Management

Arthritis

Burns*

Compartment Syndrome

Congenital Conditions

Contractures, Spasticity, Stiffness & Weakness
Dupuytren's

Fractures, Acute Dislocations, Nonunions, Malunions
Infections and Bites

Injections and Extravasations*

Instability

Osteonecrosis

Peripheral Nerve

Soft Tissue Defects*

Tendon Conditions

Tumors*

Vascular Conditions*

1.00 1.25 1.50 1.75 2.00

M Plastics
(n=12)

M Orthopedics
(n=49)

Figure 3.
Mean scaled response of 18 thematic survey scales based on program accreditation type.

Mean scale response of 1.0 indicates all items in the scale rated as essential; mean scale
response of 2.0 indicates all items in scale rated as exposure needed.

* Indicates statistically significant difference (p<0.05) between plastic surgery and
orthopedic surgery subgroup responses.
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Mean Response of Procedure Type Scales by Accreditation Specialty

All Microsurgical Procedures*

Replantation Procedures

Microsurgical Nerve and Revascularization Procedures*
Microsurgical Nerve Procedures

Microsurgical Revascularization Procedures*

Pedicled and Free Tissue Transfer* .
M Plastics

(n=12)

M Orthopedics
(n=49)

All Forearm Procedures

Forearm Fractures*

All Distal Radius Procedures

Distal Radius Fractures

All Wrist Procedures

Wrist Fractures

1.00 1.25 1.50 1.75 2.00

Figure 4.
Mean scaled response of 9 procedure-type scales based on program accreditation type. Mean

scale response of 1.0 indicates all items in the scale rated as essential; mean scale response
of 2.0 indicates all items in scale rated as exposure needed.

* Indicates statistically significant difference (p<0.05) between plastic surgery and
orthopedic surgery subgroup responses.
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Frequency of Essential Rating of General Areas of Practice by Accreditation Type

Table 1

Component ALL | ORTHO | PLASTICS P

Wrist conditions 96.8% | 100.0% 83.3% 0.036
Distal radius and ulna conditions 95.2% | 100.0% 83.3% 0.036
Mid forearm and proximal forearm conditions | 61.3% 73.5% 16.7% <0.001
Elbow conditions 33.9% 40.8% 8.3% 0.044
Upper arm and shoulder conditions 8.1% 10.2% 0.0% 0.573
Clavicle and scapula conditions 3.2% 4.1% 0.0% 1.000
Peripheral nerve conditions 98.4% 98.0% 100.0% 1.000
Brachial plexus conditions 29.0% 28.6% 33.3% 0.736
Microsurgery and free tissue transfer 48.4% 44.9% 66.7% 0.211
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Table 3
Summary Statistics of Survey Scales
Thematic Survey Scales #items | Cronbacha
Amputations and Fingertip Injuries 19 0.90
Anesthesia and Pain Management 6 0.80
Arthritis 25 0.87
Burns 6 0.89
Compartment Syndrome 8 0.73
Congenital Conditions 21 0.95
Contractures, Spasticity, Stiffness & Weakness 9 0.84
Dupuytren’s 11 0.80
Fractures, Acute Dislocations, Nonunions, Malunions 30 0.91
Infections and Bites 24 0.95
Injections and Extravasations 4 0.92
Instability 20 0.92
Osteonecrosis 15 0.89
Peripheral Nerve 19 0.83
Soft Tissue Defects 9 0.72
Tendon Conditions 15 0.83
Tumors 9 0.75
Vascular Conditions 16 0.92
Procedure-Type Scales #items | Cronbacha
All Microsurgical Procedures 19 0.84
Replantation Procedures 3 0.85
Microsurgical Nerve and Revascularization Procedures 13 0.77
Microsurgical Nerve Procedures 8 0.70
Microsurgical Revascularization Procedures 5 0.81
Pedicled and Free Tissue Transfer 12 0.83
All Forearm Procedures 12 0.81
Forearm Fractures 5 0.83
All Distal Radius Procedures 26 0.87
Distal Radius Fractures 8 0.81
All Wrist Procedures 38 0.91
Wrist Fractures 5 0.76
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