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Background: Practice variation may indicate a lack of evidence to guide management. This study investigated the preferences
of operative management of proximal phalangeal fractures in Australian hand surgeons, as well as factors that may account for
variations.

Methods: An electronic survey of all members of the Australian Hand Surgery Society was performed. Surgeon demographic factors
and surgical preferences were investigated. Three common proximal phalangeal fracture configurations were presented as cases.
Potential predictors of management were explored.

Results: A total of 51.9% of active hand surgeons responded. Orthopaedic surgeons were more comfortable with lateral plating and
intramedullary screw fixation, while plastic surgeons preferred Kirschner wire (K-wire) fixation. Junior surgeons were more likely
to believe that intramedullary screw fixation produced superior results. 53.0% of surgeons in a tertiary environment believed that
adequate hand therapy was key (compared to 17.0% of clinicians in a secondary hospital).

Conclusions: There is significant practice variation and a lack of standards in the management of a common clinical problem, as
well as a lack of consensus on the evidence underpinning common fixation methods. Further research is needed.
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INTRODUCTION

Phalangeal fractures are the second most com-
mon fracture in the upper limb, with the proximal pha-
lanx injured as commonly as its distal counterparts.'-
Surgical management in proximal phalangeal fractures
that require stabilisation aims to create a biomechanical
environment capable of withstanding the forces applied
through early active (and ideally passive) range of motion
exercises, while minimising impediments to tendon glide
through mechanical blockage or scarring as a result of
dissection. A number of treatment modalities exist, and
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may be dictated by fracture configuration, soft tissue sta-
tus, patient factors, surgeon preference and the available
evidence.

Although systematic reviews of large, well-designed
randomised controlled trials (RCTs) provide the highest
level of evidence to guide surgical management, they
may be limited by the quality of the underlying research.
Surgical randomised trials are sparse and can be difficult
to perform, as they may involve complex procedures,
often engage heterogenous populations and injuries, must
account for learning curves and are frequently difficult
to blind.> When high-quality evidence is lacking, surgical
decision-making and practice variation may be driven by
conscious and unconscious surgeon biases, level of expe-
rience, practice setting and training.

Although rigid fixation has been shown to confer sig-
nificantly better outcomes than non-rigid constructs (facil-
itating more precise alignment and earlier mobilisation),
the ideal method of proximal phalangeal fracture stabili-
sation is yet to be identified.’ Differing approaches and
plate positions have been suggested to spare the extensor
apparatus and maintain range of motion; intramedullary
fixation has also been gaining popularity to balance the
conflicting concerns of soft tissue dissection and con-
struct stability.'®* However, no consensus currently exists.

Thus, the purpose of this study was to investigate
the preferences of operative management of proximal
phalangeal fractures among Australian hand surgeons and
to explore factors that may account for variations.

METHODS

After obtaining clearance from the institutional eth-
ics review committee, an electronic survey was sent to
all members of the Australian Hand Surgery Society
(AHSS). The AHSS is the peak body for hand surgery
in Australia, with requirements of membership including
Fellowship of the Royal Australasian College of Surgeons
(FRACS) or an equivalent, and formal training in hand
surgery. Members generally have a background in either
orthopaedic or plastic surgery, or, less commonly, gen-
eral surgery. The survey was distributed in early April
2021, and was open for a 2-week period, with a number
of reminder e-mails sent within that duration. All partici-
pants were offered the chance to win an iPad mini (Apple
Inc., Cupertino, CA, USA) to boost participation.

The survey consisted of two sections. The first col-
lated information about the surgeon’s demographic
background and experience, including base surgical spe-
cialty, number of years in practice, Practice and hospital

setting and participation in hand trauma on-call rosters.
The second evaluated preferences in the management of
proximal phalangeal fractures, before presenting three
cases (proximal metaphyseal, mid-shaft and sub-capital
fractures) with a number of operative and non-operative
measures for selection of intervention.

Surveys that were not at least 50% complete were
excluded from the analysis. The survey questions were
summarised to indicate the proportion of surgeons select-
ing each response, and then stratified by base specialty
(orthopaedic/plastic/other), duration in practice (<10
years, as compared to greater than this period), prac-
tice setting (secondary, tertiary or both) and number of
phalanges operated on per year (<12; 12-30 or >30) to
determine trends. Statistical testing was conducted using
chi-squared tests to explore relationships between group
categories and responses for each question in the survey.
A p-value of <0.05 was regarded as statistically signif-
icant. Wincross Version 15 (Scottsdale, AZ, USA) was
utilised for cross-tabulation and data analysis.

RESULTS

The AHSS has 236 members, of whom 28 are retired
surgeons and 21 are corresponding members (based in
New Zealand). No response was expected from these
sub-groups, yielding a cohort of 187 active hand sur-
geons based in Australia. A total of 107 survey responses
were received, with 10 entries excluded for being less
than 50% completed. 97 responses were included
for data analysis, a survey response rate of 51.9% of
active Australian hand surgeons (or 41.1% of all AHSS
members).

A total of 64.9% (n = 63) of respondents identified
as orthopaedic surgeons, with 33.0% (r = 32) claim-
ing plastic surgical training, and the remainder hailing
from another base specialty. Of the surgeons, 41.2% had
been practising hand surgery for less than 10 years, with
the remainder for a longer duration. A total of 25.8% of
respondents were employed in a secondary setting only;
43.3% worked in a tertiary hospital alone; and 30.9%
worked in both.

Although almost all of the responding surgeons
were currently involved in the treatment of hand trauma
(96.9%, n = 94), more than a third (35.1%, n = 34) did
not participate in an on-call trauma roster. Surgeons who
had been in practice for a shorter duration were signifi-
cantly more likely to participate in an on-call hand trauma
roster (chi-square = 12.02, p = 0.0005) and manage
more proximal phalangeal fractures (chi-square = 12.24,
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p = 0.007, refer Table 1). Surgeons employed in tertiary
centres treated more proximal phalangeal fractures than
those employed in secondary centres alone (chi-square =
18.82, p = 0.005); in the same vein, metropolitan settings
led to a greater exposure to proximal phalangeal injuries
annually when compared to rural or regional locations
(chi-square = 10.24, p = 0.037).

When comparing surgical biases towards fixation
methods in displaced extra-articular phalangeal fractures,
there was a wide spread of preferences between the var-
ious options, although the majority of surgeons (n = 55,
57.3%) felt comfortable with dorsal plating (refer Table 2).
A statistically significant association was noted between
specialty and preferred surgical techniques (chi-square =
14.35, p = 0.045), with orthopaedic surgeons being more
comfortable with techniques such as lateral plating and
intramedullary screw fixation, while plastic surgeons

preferred crossed Kirschner-wire (K-wire) stabilisation.
A higher proportion of surgeons with less experience
believed that intramedullary screw fixation produced
superior clinical results, when compared to more experi-
enced surgeons (chi-square = 14.42, p = 0.025).
Surgeons also expressed a significant discordance
with requirement for secondary hardware removal based
on volume of proximal phalangeal fractures managed —
for example, approximately 60% of clinicians operating
on < 30 injuries per year believed that dorsal plating
required secondary removal, compared to 25% of those
with a higher volume. Although not significant, plastic
surgeons were more likely to feel comfortable allowing
a trainee to perform crossed K-wire fixation unsuper-
vised (44.4% vs. 21.7% of orthopods), while orthopae-
dic surgeons were more at ease letting their juniors apply
a dorsal plate without direction (50.0% vs. 29.6%). A

Table 1. Number of Proximal Phalangeal Fractures Operated on Per Year, Stratified by Variables

Proximal phalanges Total Speciality Years as hand surgeon Hospital setting
operated on/year Orthopaedic Plastic surgery <10years 11+ years Tertiary  Secondary Both
Total % 61 31 40 54 40 25 29
0 - - - - - - - -
<5 7(7.4%) 3(4.9%) 3(9.7%) 2(5.0%) 5(9.3%) 1(2.5%) 3(12.0%) 3(10.3%)
511 21(22.3%) 13(21.3%) 7(22.6%) 4(10.0%) 17 (31.5%) 4(10.0%) 12 (48.0%) 5(17.2%)
12-30 50(53.2%)  38(62.3%) 12(38.7%) 22 (55.0%) 28 (51.9%) 25(62.5%)  9(36.0%) 16 (55.2%)
>30 16(17.0%)  7(11.5%) 9(29.0%) 12 (30.0%) 4(7.4%) 10(25.0%) 1(4.0%) 5(17.2%)
Chi-square <----6.48-----> —---12.24--— e 18.82------ -
Pvalue 0.0906 0.0066 0.0045
Table 2. Statistically Significant Associations between Preferred Therapeutic Modalities and Surgeon Variable
. . Speciality Years as hand surgeon Phalanges/year
Surgical option : :
Orthopaedic Plastic surgery <10 years 11+ years <12 12-30 >30

Question Preferred surgical techniques* Superior clinical outcome Require hardware removal
Total answering 63 31 39 57 26 48 12
ORIF with dorsal plate 35(55.6%) 19(61.3%) 4(10.3%) 12(21.1%) 15(57.7%) 29(60.4%)  3(25.0%)
[tendon-splitting approach]
ORIF with lateral plate [tendon 20(31.7%) 6(19.4%) 5(12.8%) 10(17.5%) 0(0.0%) 0(0.0%) 1(8.3%)
sparing approach]
Lag screws only 31(49.2%) 14 (45.2%) 13(33.3%) 14 (24.6%) 0(0.0%) 0(0.0%) 0(0.0%)
Crossed K-wires 9(14.3%) 12(38.7%) 2(5.1%) 6(10.5%) 8(30.8%) 6(125%)  2(16.7%)
Intramedullary screw 14(22.2%) 4(12.9%) 11(28.2%) 5(8.8%) 0(0.0%) 0(0.0%) 0(0.0%)
Trans-MPJ K-wires 6(9.5%) 4(12.9%) 2(5.1%) 0(0.0%) 0(0.0%) 5(10.4%) 11(8.3%)
External fixation 6(9.5%) 4(12.9%) 0(0.0%) 0(0.0%) 2(7.7%) 3(6.3%) 3(25.0%)
Other 6(9.5%) 6(19.4%) 2(5.1%) 10(17.5%) 1(3.8%) 5(104%)  2(16.7%)
Chi-square <---14.35---> <----14.42----> <o 19.47------- >
P-value 0.0453 0.0253 0.0346

*Respondent able to choose multiple options.
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significant difference in opinion was also noted between
surgeons based in tertiary and secondary settings regard-
ing the most important factor dictating postoperative out-
come. While 53.0% of surgeons in a tertiary environment
believed that adequate hand therapy was key (compared
to 17.0% of clinicians in a secondary hospital), only
18.0% regarded surgical technique as the most important
variable (vs. 54.0%, chi-square = 13.97, p = 0.03).

No significant trends were noted when consider-
ing surgical modalities with the least long-term seque-
lae, and those with the most supportive evidence, with
a wide spread among all options. Similarly, no signifi-
cant trends were demonstrated when considering the
presented clinical cases. Although greater than 40% of
surgeons utilised dorsal plating for all fracture locations,
preferences for other surgical modalities were widely
distributed.

DISCUSSION

Proximal phalangeal fractures are common, and
although the majority are stable and can be adequately
managed non-operatively, in a subset of cases a satis-
factory reduction cannot be obtained or maintained,
leading to the need for surgical intervention. In general,
the rate of operative intervention of hand fractures has
increased over the last two decades.” A number of ther-
apeutic modalities exist, each with their own advan-
tages and drawbacks. K-wire fixation is minimally
invasive, inexpensive and time efficient and can be
implemented through extra-articular or intra-articular
(trans-metacarpophalangeal joint) approaches. However,
clinical and biomechanical studies indicate that K-wiring
confers inferior stability when compared to plate fixation,
and may tether the extensor apparatus, lead to pin-site
infections and impair early mobilisation.>®

Plates have traditionally been placed on the flat dor-
sal surface of the proximal phalanx through an extensor
tendon-splitting approach, facilitating fracture visualis-
ation and reduction, precise alignment and rigid fixation.
However, greater soft tissue dissection with resultant
adhesion formation and intimate contact with the exten-
sor apparatus may result in poorer clinical outcomes.
To circumvent these issues, tendon sparing approaches
with lateral or dorsolateral plate positioning have been
suggested. The authors earlier performed a systematic
review and meta-analysis of the available literature com-
paring extensor tendon-splitting and sparing approaches.
Although limited by quality and quantity of studies availa-
ble for inclusion, a significant improvement in total active

motion (TAM) of approximately 9° when the tendon is not
violated® was found. Intramedullary headless compres-
sion screw fixation has also been advocated to address the
conflicting concerns of minimising tendon disturbance
and obtaining construct stability, with novel approaches
expanding the range of fractures in which this modality
can be utilised."® A recent literature review found a TAM
superior to any reported post plating, although a lack of
comparative studies precluded meta-analysis.! However,
no consensus exists as to ideal management.

This survey finds considerable practice variation
among Australian hand surgeons in the operative man-
agement of proximal phalangeal fractures. Specifically,
decision-making was influenced by base surgical training,
with orthopaedic surgeons demonstrating more comfort
applying lateral plates and intramedullary screws (and
allowing trainees to insert plates unsupervised), while
plastic surgeons were at greater ease inserting K-wires.
Less experienced surgeons were also more likely to advo-
cate for intramedullary screw fixation, which may reflect
changes in training programmes, exposure to newer
technology and techniques, or less personal experience
with adverse outcomes.> Surgeons with a greater vol-
ume of proximal phalangeal fractures provided a lower
estimate of the rate of plate removal following a dorsal
tendon-splitting approach. This may be due to greater
experience with resultant technical superiority; alter-
natively, it may be reflective of a previously described
phenomenon whereby surgeons with a higher procedure
volume demonstrate greater enthusiasm than those with
a lower volume.’ Lastly, surgeons in tertiary hospitals
believed in the primal importance of hand therapy for sat-
isfactory clinical outcomes, while those in secondary set-
tings emphasised surgical technique. This may be due to
a closer collaboration between surgeons and hand thera-
pists in tertiary-referral institutes; more experienced hand
therapy staff at these institutions; and a resultant exposure
to the benefits of adequate rehabilitation.

Prior authors have suggested concordance of at least
80% to establish clinical agreement, with >95% agree-
ment a ‘practice standard’.>*!® None of the listed tech-
niques hit this threshold, and thus can be considered
practice options only. Lack of practice standards may
lead to financial and resource inefficiencies, as well as
sub-optimal patient management by surgeons who may
be guided by personal preferences, exposure and training
biases, as opposed to high-level evidence.

This study has several limitations. It was distributed
electronically, which may be predisposed to responses
from younger and more technologically savvy surgeons,
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potentially influencing the results. Similarly, a survey
response rate of between approximately 40%—50%, while
on par or better than standard physician response rates,
may limit generalisability and lead to bias.!! Years in prac-
tice was utilised as a proxy for clinical experience (as has
been previously performed) but may not be an accurate
surrogate of proficiency.

Despite the limitations, this study identifies signifi-
cant practice variation and a lack of standards in the man-
agement of a common condition. It also finds a lack of
consensus on the evidence underpinning common fixa-
tion methods. A prospective RCT comparing outcomes
following fixation via different treatment modalities (as
well as large retrospective series) would be beneficial.
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