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Abstract

Purpose—Despite the high prevalence and impact of distal radius fractures (DRFs) on older
patients, the current available literature regarding DRFs in older adults lacks adequate comparative
treatment data. The purpose of this prospective, controlled outcomes study is to compare outcomes
using the volar locking plating system (VLPS) for DRFs in both older and younger adults.

Methods—Consecutive, eligible patients were enrolled into our prospective study over a two-
year period on the basis of strict inclusion/exclusion criteria. Subjects were entered into two
cohorts based on age: 20-40 years and = 60 years. Patient outcomes and complication rates were
evaluated at three, six and twelve months after surgery. Outcome measures included the Michigan
Hand Outcomes Questionnaire (MHQ), grip strength, active wrist and forearm range of motion,
the Jebsen-Taylor test, and radiographic parameters.

Results—55 patients (30 young and 25 older adults) with unilateral, inadequately reduced DRFs
were enrolled and received surgical treatment with the VLPS. We observed no statistically
significant difference in any of the outcomes for all three follow-up periods. While older age
patients continued to improve throughout their twelve month postoperative visits, younger patients
achieved their maximum recovery during the six month follow-up period, suggesting different
recovery patterns. At the twelve-month assessment, older patients were able to achieve a higher
mean MHQ score than their younger counterparts (normalized mean: 85% and 82%, respectively).
Complication rates were similar between the two groups for all three time periods, with most
occurring on or before the three month postoperative visit.

Conclusions—This study indicates that the VLPS is successful in managing DRFs in older
patients and without increased complications compared to younger patients. For the older patients
without prohibitive surgical risks, internal fixation using the VLPS yields comparable outcomes to
younger patients.

Level of Evidence—Level |1 prospective comparative study
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Introduction

Distal radius fractures (DRFs) represent the second most common type of fracture among
patients over 60 years, incurring substantial functional and socioeconomic consequences.13
As the current baby-boom population matures, the incidence of geriatric DRFs is expected
to escalate along with the aging population.# Furthermore, it has been suggested that trends
in the rising activity levels of people greater than 60 years have increased the frequency of
DRFs among this population and also affected the expectations of older patients regarding
functional treatment outcomes.>~’ However, despite the high prevalence and great impact of
DRFs on older patients, the current available literature lacks adequate comparative data to
guide treatment for this patient population. While current literature uniformly supports strict
anatomic reduction in younger patients to enhance outcomes, evidence examining this
relationship in older adults remains unproven.6:8-20 Thus, the optimal treatment for DRFs in
older adults continues to be controversial.

Traditional management of DRFs in older patients has generally consisted of conservative,
less invasive methods, such as closed reduction and casting or external fixation.1Such
treatment is based on the historical paradigm that patients over the age of 60 years do not
require precise anatomical reduction because of their decreased functional demands and
concerns regarding the stability of internal fixation implants in the osteoporotic bone of
older adults.18:21 Several recent studies from Scotland, Canada, and the US remain
supportive of these conservative measures, arguing that the majority of older adults are not
good surgical candidates and that older patients are able to achieve good outcomes despite
marked radiographic deformity.13-16

However, recent advances of anatomically designed fixed-angle implants, including the
volar locking plating system (VLPS), and the increased activity and independence of
persons over the age of 60 have caused some physicians to propose a paradigm change
regarding how DRFs in older adults should be treated.6:2:16-17.19-20 |nstead of conservative,
less stringent reduction methods, these surgeons advocate rigid internal fixation techniques
to expedite recovery among older-age adults and return them to independent living. We
found three retrospective case series analyzing the results of open reduction and internal
fixation (ORIF) in older adults all with very promising results in favor of this
approach.8:17.19 While the results of these studies are encouraging, they remain preliminary
and relatively inconclusive; the validity of these studies were hampered by their
retrospective study designs, small, uncontrolled sample sizes, and limited statistical
analyses.

To date, hand surgeons still have insufficient knowledge regarding the effectiveness and
safety of surgical techniques in older adults. The present study undertakes a prospective,
controlled trial assessing DRF outcomes in an older sample to compare with a younger
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sample using the VLPS. The specific aims are: (1) to comparatively assess the radiographic
changes, functional recovery, and patient-based outcomes in both older and young DRF
patients; (2) to determine the complication rate in each sample and identify any significant
differences; and, (3) to conduct a multivariable statistical analysis and evaluate the rate of
recovery using VLPS in patients over 60 years and younger patients. We hypothesize that
younger patients will experience better outcomes than older patients.

Materials and Methods

Eligible consecutive patients with inadequately reduced unilateral DRFs and persistent
deformity after unsuccessful closed reduction were recruited as part of a larger study
analyzing the VLPS in DRFs.? Enrolled patients were assigned to one of two cohorts: (1)
patients = 60 years, and (2) patients 20-40 years. All patients underwent open reduction and
internal fixation with the use of the Distal Volar Radius (DVR) system (Hand Innovations,
Miami, FI), according to the previously published technique by Orbay and Fernandez.6:20.22
Patient inclusion in our study required appropriate age (20-40years; = 60 years), the ability
to read and understand English, and one or more of the following surgical indication criteria
for unacceptable closed reduction: dorsal/volar tilt angle greater than —10°, radial inclination
angle less than 15°, radial height less than 10mm, and/or intra-articular step-off of = 2mm.
We excluded patients with open fractures as well as patients with confounding factors, such
as concomitant wrist and/or upper-extremity injuries (i.e., injury to wrist ligaments or distal
radio-ulnar joint instability), patients with systemic, multi-organ, or head injuries, patients
treated more than 2 weeks after the initial injury, and patients with bilateral fractures.

Postoperatively, wrists were immobilized in volar plaster wrist splints. Patients were then
fitted with removable Orthoplast splints to protect their injured wrists. The total splinting
time was six weeks and no rigid casting was required. Within one week of surgery, all
patients began a six-week structured hand therapy program with formal sessions two to three
days per week plus a home exercise program. The program included active and passive
finger range of motion, hand and wrist edema control, and active wrist motion exercises.
One week after fixation with the VLPS, patients were allowed to return to their activities of
daily living while wearing the splints. Strengthening exercises were initiated six weeks after
the surgical procedure.

Outcomes Evaluations

All fractures were categorized according to the previously established AO classification
system.23 Patient outcomes and complications were evaluated at three, six, and twelve
months after surgery. At each postoperative visit, a comprehensive multi-modality outcomes
assessment was performed, including both patient-rated and objective functional measures.

The primary outcome for our study was the overall score for the Michigan Hand Outcomes
Questionnaire (MHQ), a validated method for measuring patient-rated hand
performance.24-2% The MHQ assessment tool includes evaluation of overall function,
activities of daily living, work, pain, aesthetics, and patient satisfaction. Additional
functional outcomes included radiographic data (including articular step-off and gap), other
well established tools for measuring hand function (Jebsen-Taylor test and grip strength),
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and postoperative active wrist and forearm range of motion (ROM) measurements (flexion +
extension, pronation, and supination).26-27 The writing portion of the Jebsen-Taylor test was
excluded from our assessment because of problems relating to hand dominance issues.26:28

All reported complications were recorded and categorized into three levels — mild (grade 1),
moderate (grade 2), and severe (grade 3) — based on previously reported guidelines.2” Mild
was defined as symptoms caused by DRF or its treatment that resolved with no specific
treatment, moderate was defined as diagnoses that required a specific treatment such as
therapy or splinting, and severe was defined as diagnoses that required surgical treatment.
Any patients requiring additional intervention were identified, and their treatments were
documented.

Statistical Analysis

Objective functional outcomes (wrist range of motion, grip strength, pronation, supination,
and Jebsen-Taylor test) were normalized as a percentage of the value for the contralateral
(untreated) wrist. Because a lower score for the Jebsen-Taylor test represents a better
outcome, we subtracted the original percentage score from 100% to obtain a value consistent
with other reported outcomes for which a higher score represents a better outcome.
Regarding our grip strength calculations, we accounted for a 10% strength increase in the
dominant hand if the right hand was dominant, but did not compensate if the left hand was
dominant.28 MHQ data were reported as the overall score for the treated wrist and as the
difference between injured and uninjured wrists (injured minus uninjured).

Demographic data were compared between young and old cohorts using the chi-square test.
Means and standard deviations were reported for each outcome parameter at each follow-up
time, and two-sample t-tests were used to determine statistically significant differences in
outcomes between the old and young cohorts at 12 months. Predictors of hand outcomes
after DRFs in patients of all ages have been previously explored in the literature for varying
follow-up periods (3 months vs. 1 year).8 Based on these findings for the general population
(all ages), we used multiple regression analysis, adjusting for age, gender, income, and
fracture type (AO classification), to compare 12 month MHQ scores between the two age
groups. In addition, linear mixed-effects models were used to model MHQ scores over the
three predetermined follow-up times (3, 6, and 12 months). Prior to modeling, mean MHQ
scores for each age group were plotted over time. Based on the results of the graphical
analysis, MHQ scores were modeled either to linearly increase in time or to change from
one level at 3 months to a different level during 6 to 12 months. Smaller values of Akaike
Information Criteria (AIC) were used to choose between the two ways to model the outcome
trend. AIC is a method used to select the most appropriate model for analyzing data with a
small number of parameters.?® The linear mixed-effects models also included covariates of
age, gender, income, and fracture type (AO classification). Given that previous works have
also shown radiographic incongruity (articular step-off and gap) to be negatively associated
with patient outcomes, we also chose to additionally assess the effect of this parameter on
MHQ scores.8 Differences in complications at 3 months were compared using the chi-square
test, and a generalized linear model (with logit link) and estimating equation were used to
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assess changes in complication rates over time. Statistical significance for all analyses was
setat p <0.05.

Over two years, fifty-nine eligible patients were recruited. One patient received surgical
treatment at another institution and was eliminated. Three patients managed nonsurgically at
outside institutions were also eliminated due to inadequate preoperative radiographic data.
Objective outcomes (grip strength, Jebsen-Taylor test, and active range of motion) for both
wrists of each patient were measured by a trained research assistant.

The demographic characteristics of the 55 enrolled patients are given in Table 1. The mean
age was 30 years for the younger cohort (N = 30) and 69 years for the older cohort (N = 25).
All fractures included in our study were classified as true Colles-type fractures. Among the
older patients, there were 11 type A, 5 type B, and 14 type C fractures. In the younger
cohort, there were 13 type A, 3 type B, and 9 type C fractures. Within both study groups,
most patients were of Caucasian descent, had an income of at least $50,000, and had
completed at least high school level education. No statistically significant differences in
demographic variables between the two cohorts were found, but we observed a statistically
significant difference in gender with females more common than males in the over 60 years
subgroup (76% female), and the reverse relationship in younger subgroup (53% male; p =
0.03).

Patient compliance with clinic follow-up visits decreased over time. However, these
obstacles rarely applied to therapy treatment sessions due to the increased flexibility in
location and available appointment times of the various therapy sites. At three months, 4 out
of 30 young and 6 out of 25 older-age patients missed their follow-up assessment. For the
six month follow-up visit, 14 young and 9 older-age patients failed to attend, and at 12
months, 15 young and 8 older-age patients were unable to keep their appointments. In an
effort to increase compliance, patients who were unable to attend clinic visits were given the
option to mail in their MHQ questionnaire, and local therapists were contacted and asked to
obtain grip strength and ROM values for their patients. Given its complexity, the Jebsen-
Taylor test was only administered in our clinic. Consequently, the overall number of patient
records for each outcome measure is slightly varied. However, we did not find missing 6
month MHQ scores to be associated with the observed value of the 3 month MHQ score (p =
0.46), and similarly we did not find missing 12 month MHQ scores to be associated with the
observed values of the 6 month MHQ score (p = 0.90). This suggested that both the missing
data group and the observed data group are likely random samples of the same population
and provided some assurance that our missing data did not depend on observed
measurements such as poor outcome.

Patient-Rated Measures

The patient-rated outcome scores from the MHQ failed to demonstrate a statistically
significant difference between cohorts at any of the follow-up times (Table 2). Given that
the original design of work-related questions in the MHQ encompasses both professional
and other daily living activities, we did not modify the questionnaire for older non-working
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patients. In addition, the work domain of the MHQ was not normalized with respect to the
contralateral hand because this domain does not measure right and left hands independently,
but rather, considers overall work performance. The difference between the older and
younger cohort in MHQ score at 12 months was not significant (p = 0.40) even after
adjusting for income, AO type, and gender. Given that income was missing for one member
of the younger cohort and five members of the older cohort, we repeated our analysis after
multiply imputing missing income values using iterative multivariable regression technique.
However, the difference between cohorts in overall MHQ score at 12 months still remained
insignificant (p = 0.79). Similarly, adjusting for radiographic incongruity did not result in a
significant difference between the two age groups. The difference in MHQ scores between
injured and uninjured hands at 12 months were marginally significant between the two age
cohorts (p = 0.09), with the older cohort showing a smaller difference, but was not
significant after adjusting for covariates, such as gender, income, and AO type (p = 0.43).

Another interesting finding was the dissimilarity in recovery trends between the two cohorts.
Both young and old patients achieved similarly high levels of function by their 3 month
postoperative visit. However, using Akaike’s Information Criterion (AIC), we found two
distinct trends in MHQ scores over time between cohorts. While the older cohort continued
to improve throughout their 6 and 12 month postoperative visits, the younger cohort peaked
in their improvement during the 6 month visit and only maintained outcomes for the 12
month visit (Figure 1). We therefore fit a separate mixed-effect model for each age cohort
(Table 3).

Our model showed that for the older cohort, the MHQ score increased linearly at a rate of
1.1 point each month (p = 0.001). Alternatively, for the younger cohort, the MHQ increased
5.7 points (p = 0.036) from 3 to 6 months and remained at that level. For both groups,
income was positively associated with MHQ score, but only statistically significant in the
younger cohort (p = 0.081 for the older cohort; p = 0.033 for the younger cohort).
Interestingly, radiographic incongruity was associated with worse outcomes for the younger
cohort only (p = 0.01); incongruity was observed in 9.8% and 7.1% of the measurements of
the older and the younger cohort, respectively, and was not different between the two
cohorts (p = 0.723).

Objective Measures

Functional outcomes (Jebsen-Taylor test and grip strength) and active wrist and forearm
range of motion are presented in Table 4. Overall, most measurements demonstrated
continued improvement between both the three-to-six month period and the six-to-twelve
month time periods. The highest scores (percentage value of the contralateral, uninjured
wrist) were achieved by the Jebsen-Taylor test and range of motion tests (flexion +
extension, pronation, supination), while grip strength consistently maintained the lowest
score and largest degree of variation (standard deviation) for both cohorts. No objective
measures showed a statistically significant difference between the younger and older cohorts
at twelve months, except the Jebsen-Taylor test that showed a trend toward a worse outcome
in the older-age cohort. Similarly, no significant difference was observed between
radiographic outcomes at the twelve month follow-up period, except for ulnar variance,
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which was significantly different between the two groups (younger mean ulnar variance at
12 months = —-0.8 + 1.6; older mean ulnar variance at 12 months = 0.3 + 1.4; p = 0.04)
(Table 5).

Complications

A list of complications (mild = 1, moderate = 2, and severe = 3) observed in both patient
groups is presented in Table 6. Overall, we did not observe any tendon ruptures, plate
removals, or deep infections. Ten patients, five young and five older, experienced 11
complications. Nine of these complications occurred on or before the three-month
postoperative visit. No statistical difference was found in complication rates between the
two cohorts for all follow-up measurement times, and the likelihood of experiencing a
complication decreased significantly over time (p = 0.01) (Table 7).

Three patients had severe complications (grade 3), all of which occurred within the three
month postoperative period. One younger patient suffered from transient dysfunction of the
thenar branch of the median nerve that resolved after carpal tunnel release. A second older
patient suffered from a wrist hematoma that required evacuation, and a third older patient
experienced hardware loosening and required subsequent plate removal. The remaining six
complications were all considered minor (Table 6).

Power Analysis

Because our findings indicated no statistically significant difference in MHQ score between
the older and younger cohorts, we conducted a post-hoc power analysis to evaluate the
detectable size of the difference in overall MHQ score between the two subgroups in this
study. At the three month follow-up period, assuming a common standard deviation of 16 in
the overall MHQ score and based on a sample size of 25 patients in the younger cohort and
18 patients in the older cohort, our study had 80% power to detect a difference in mean
MHQ scores of 14 or greater using an independent two-sided two-sample t-test (p = 0.05).
Then, using repeated measurements at each of the three assessment time periods with
conservatively assumed sample sizes of 20 and 17 in each group (the observed sample size
at each time varied) and assuming the observed correlation across repeated measurements of
0.7, this study had 80% power to detect a between group difference in mean MHQ of 15 or
greater.

Discussion

Since Colles’ observation of distal radius fractures almost 200 years ago, many physicians
continue to perceive older patients as a group with low functional demand and thus manage
the vast majority of DRFs in older adults with conservative measures irrespective of activity
level 2! Proponents of the traditional treatment approach have not found a benefit of
anatomic reduction in older patients due to a lack of correlation between radiographic and
functional outcomes in this patient population.13-16 However, the conclusions of these
studies should be interpreted with caution for several reasons. First, several of these studies
only included sicker, less-active older adults and thus their conclusions may only be
considered valid for a small subset of today’s older population.13-14 Second, although the
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study performed by Anzurat, et al included more active older adults, the authors based their
conclusions on a single radiographic parameter (dorsal/volar tilt) previously tested
exclusively in younger patients.1®Moreover, only 59% of patients reported being satisfied or
very satisfied with their functional status at 6 months. The authors of the study were unable
to explain the observed dissatisfaction from their patient-rated outcomes (SF-12 PCS, SF-12
MCS, and DASH), which may suggest that the SF-12 and DASH surveys are not sensitive
enough to evaluate patient-rated DRF outcomes in older patients. Thus, although outcomes
were consistent between unacceptably reduced and acceptably reduced subjects, general
satisfaction with closed reduction and casting was poor among older-age patients.

In contrast to the above philosophy, other recent studies have emphasized the importance of
radiographic outcomes and anatomic re-alignment in older patients.1”-20 A recent
retrospective study evaluating outcomes of close reduction and external fixation for unstable
intra-articular distal radius fractures in women over 55 years of age found significant
secondary displacement occurring in 11 out of 16 patients, and 6 out of 16 (38%) patients
reported fair or poor outcomes.16 Furthermore, of the four reported poor outcomes, one
patient suffered from a malunion, another from significant loss of reduction, and the other
two from radial incongruity = 1mm. The observed degree of secondary displacement and
positive relationship of displacement with functional outcomes suggest that external fixation
methods alone are not able to sufficiently reduce older-age osteoporotic bone and may affect
overall outcomes, particularly in fractures with an intra-articular component.

As a response to these findings, several authors have shown that predictable anatomic
reduction with internal fixation methods in older adults is possible and the corresponding
functional outcomes are very encouraging.8-17:19 In 2002, Jupiter et al conducted a
retrospective case series of 20 inadequately-reduced DRF patients over the age of 60 with
active lifestyles.1"While outcomes at 38 months were found to be good or excellent in 18
out of 20 patients, the authors reported a significant number of complications with 6 patients
requiring surgical removal of the plate.1” In a similar study (2004) with 18 patients over the
age 60, Beharrie et al obtained equally promising functional outcomes with only 4 minor
complications.1® However, neither of these studies controlled for the type of plating
approach and included dorsal and volar plating systems. Orbay and Fernandez specifically
assessed the volar fixed-angle approach in 23 patients between 75-94 years (mean age = 82
years) with 24 DRFs.® At 63 weeks follow-up, the authors noted good outcomes and a very
low complication rate. Thus, they concluded that the new VLPS is successfully able to
handle osteoporotic bone in older patients, providing stable internal fixation and allowing
for early functional restoration.® The conclusions drawn from the above studies suggest that
predictable anatomic reduction in older-age adults is both possible and successful despite the
presence of osteoporosis and other comorbid conditions. However, these findings are
preliminary and relatively inconclusive due to their small sample sizes, lack of comparison
or control group, use of multiple internal fixation techniques, and/or limited statistical
analysis.

In this study, we present an analysis of two parallel prospective cohorts aimed at comparing
outcomes and complication rates of DRF treatment with the VLPS in both young and older
patients. Our findings are consistent with the conclusions of Orbay et al, suggesting that the
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VLPS is successful in treatment of DRFs in patients over 60 years of age. More specifically,
we observed no significant difference between cohorts for both functional and patient-rated
outcomes (MHQ score). Nevertheless, we did notice a marginal difference in the results of
our Jebsen-Taylor test, in which patients over 60 years of age experienced worse outcomes
than the younger cohort (p = 0.09). Although a difference in ulnar variance was observed
between the two groups at the three month postoperative evaluation, the stability of
reduction was maintained over the follow-up period. Taken together, these results suggest
that no loss of reduction was observed in the older cohort due to the presence of osteopenia.
The presence of a measurement error is unlikely because all measurements were performed
by a single blinded evaluator using a computer program that systematically assessed all X-
ray images in a standardized fashion.

The results of our multivariable analysis identified income as a significant positive predictor
(p = 0.033) and articular incongruity as a significant negative predictor (p = 0.013) of MHQ
score in younger patients. Although the older adults demonstrated the same associated
trends, these relationships were not statistically significant. In particular, better radiographic
results appeared to have less of an impact on VLPS outcomes in older patients than in
younger patients.

The most significant conclusion drawn from our study can be observed in the different
recovery trends (based on MHQ score) for each cohort. Although both groups achieved
similarly high levels of functional restoration at the 3 month follow-up period, the older-age
cohort continued to improve linearly over the 6 and 12 month follow-up period while the
younger cohort improved to a higher level at the 6 month period and remained at the level
through the 12 month follow up time (Figure 1). Ultimately, at 12 months, older patient
outcomes slightly exceeded those of their younger counterparts. These results suggest that
compared to younger patients who recovered quickly and reached their maximum recovery
by the 6[th] month, older patients took longer to recover, but ultimately attained better
outcomes than the younger cohort one year after surgery. Thus, physicians and researchers
should consider the different recovery pattern of older patients when analyzing outcomes,
structuring future clinical trials, and performing economic analyses regarding the VLPS for
older adults.

Study Limitations

The findings of our study are limited by several factors. As with any clinical trial involving
outpatient subjects, we were unable to maintain 100% patient recruitment throughout the 12
month follow-up period. Despite the concern that our patient participation was less than
optimal, the findings of this study are important given the paucity of literature available on
this topic and the potential impact our findings may have on future clinical trial design. We
also recognize that the shortened 12 month duration of our follow-up period presents an
additional study limitation. However, the close approximation of the observed outcome
plateaus for both cohorts between the 6 and 12 month recovery dates to the ceiling of our
MHQ scales suggest that further follow-up time would not affect our study results. In
consideration of these results as well as the additional patient burden associated with
continued clinic visits, we chose to end our follow-up evaluation at 12 months. Our study
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did not include a comparative analysis of patients who received non-operative treatment.
However, given the rather minimal displacement of the fractures treated non-operatively, we
felt that this subgroup of patients would not be comparable to the studied patient group in
our trial. The purpose of the present study is not to recommend internal fixation for all DRFs
in older patients, but rather to assert the eligibility of this patient group for surgical
management with the VLPS.

Other potential limitations of our research include our lack of patient demographic data,
such as pre-operative activity levels and a measure of osteoporosis. Given the difference in
appearance between older and younger patients, apparent indications for surgery, and
visibility of post-surgical scarring, it was impossible to completely blind patients and
outcome assessors in this study. In addition, all patients were surgically treated at the same
tertiary care center by surgeons very experienced with the VLPS technique, which may bias
our outcomes. Furthermore, the definition of our older cohort as greater than or equal to 60
years may also present another study limitation. After performing a sensitivity analysis
comparing outcomes of patients =70 years of age to other older and younger patients, we
found no significant difference between all three cohorts for each follow-up period (3
months p = 0.99; 6 months p = 0.77; 12 months p = 0.83). Thus, it is reasonable to believe
that by including patients between 60 and 70 years of age, we did not bias our outcomes in
favor of producing similar results to the younger cohort. Finally, it is possible that the older
patients presented in our study represent a subset of healthier, more active patients given our
exclusion of patients with systemic conditions or multi-organ failure. Despite the above
mentioned limitations, we feel that the VVLPS is successful in managing older-age DRFs and
without increased complications compared to younger patients.

Future Recommendations

To date, no current studies in the literature have tested the effects of pre-operative activity
levels or osteopenia severity on DRF outcomes and complication rates in older patients. We
recommend the investigation of older-age DRFs in a prospective, randomized-controlled,
multi-center study comparing the VLPS with other treatment methods to determine the
optimal strategy for managing DRFs in the older patient population. Standardized patient
demographic information should incorporate pre-operative activity levels and the severity of
osteoporosis (as measured by bone mineral density) in addition to age, gender, fracture
severity, income, race, and education levels (as a measure of socioeconomic status).
Outcome measures should be determined a priori and include objective functional measures
(grip strength, ROM), radiographic results, and patient-rated outcomes. As life expectancies
increase, adults greater than 60 years will become more stratified within their age group, and
physicians may no longer rely solely on age to base their treatment decisions. Older adults
must be considered for surgical management of DRFs based on appropriate predictors,
rather than based on age alone.
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Michigan Hand Questionnaire Overall Score by Age Group
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Figure 1. Michigan Hand Outcomes Questionnaire over Time by Two Age Cohorts This figure
demonstrates the overall score for the Michigan Hand Outcomes Questionnaire for each cohort
over time

Connecting lines are based on locally weighted smoothing to illustrate patterns over time.
The red line represents the older cohort (>=60) and the black dashed line represents the
younger cohort (20-40). The black “x” marks represent individual patient outcomes for the
older cohort and the red “0” marks represent individual patient outcomes for the younger
cohort for each follow-up period (3,6, and 12 months).
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Patient Demographics

Table 1

Young [20 - 40 yrs] | OIld [260 yrs] | p-value§
Number of patients enrolled 30 25
N/A

Age (range) 29.9 (20-40) 68.9 (60-83)
Male 16 (53%) 6 (24%) 0.03
Caucasian 25 (86%) T 23 (92%) 0.43
AO classification 0.52

Type A 11 (37%) 13 (52%)

Type B 5 (17%) 3 (12%)

Type C 14 (47%) 9 (36%)
Income level 0.54

< $20,000 4 (14%)t 1 (5%)*

$20,000 - $50,000 5 (17%)T 5 (25%)¢

> $50,000 20 (69%)1 14 (70%)F
Education level 0.84

Did not graduate high school 2 (7%)T 1 (4%)

High school or some college 11 (38%)1 11 (44%)

Finished college or graduate school 16 (55%)1' 13 (52%)

Page 14

*
Some patients did not feel comfortable answering personal questions regarding income and education levels. Given that these data were not
critical to our research we did not choose to make answering these questions mandatory. Thus, several data fields do not contain answers from all

participants in our study.

§Based on chi-square test from comparing demographics between young and old cohorts

TData reported for 29 patients in cohort (97%)

iData reported for 20 patients in cohort (80%)
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Table 6
Summary of Complications
Cohort | Complication Severity™ | Follow-up time¥
Tendonitis (second dorsal compartment)3 1 3 months
Cellulitis 1
Skin blisters 1
Young
Suture abscess 1
Median nerve damage (thenar motor branch) 3
Intersection syndrome$ 2 6 months
Scar adherence 1 3 months
Forearm blister with edema 1
old Left wrist hematoma 3
Hardware loosening; removal of plate 3
Minimal collapse of distal radius fracture (ulnar 1 6 months

plus variance)

TComplication severity was graded on scale from 1 to 3: 1 = mild, 2 = moderate, 3 = severe

iNo complications were experienced at the 12 month for either cohort

§These complications were experienced by the same patient
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Table 7

Observed Complication Rates”

Cohort Time Since Operation
3 Month 6 Month | 12 Month
20-40 | 19% (5/26) | 5% (1/20) | 0% (0/15)
=60 21% (4/19) | 6% (1/17) | 0% (0/17)

*
Data reported as percentage (# of patients experiencing complications/total number of patients)
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