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Abstract

Background: There is ongoing debate regarding the optimal management of older adult ankle fractures. The purpose of
this study was to describe baseline characteristics and functional outcomes including complications in older adult patients
receiving nonoperative treatment for low-energy ankle fracture and compare the outcomes of those with unstable vs
stable fracture patterns.Methods: Patients aged ≥65 from January 2012 to March 2019 that sustained an ankle fracture
were identified. Those who had surgical treatment, age <65, high-energy trauma, bilateral ankle fractures, and patients
without adequate follow-up (minimum 12 weeks) were excluded. Baseline demographics, injury characteristics,
Charlson Comorbidity Index (CCI) score, and functioning regarding ambulatory status, living environment, and as-
sistance personnel in the household were collected for all patients. The primary outcome of interest was retention of
baseline ambulation, living environment, and assistance requirements at follow-up (>12 weeks). Pain improvement,
radiographic changes, and adverse clinical events were also assessed. Results: A total of 158 patients were included with
an average follow-up timeframe of 41.6 weeks. Eighty-six percent of patients (n = 136) retained their ambulatory status at
long-term follow up. Most patients retained the same living environment (n = 145, 91.8%). Thirty-five patients (22.2%)
required additional assistance long-term. Approximately 67.1% of the entire cohort retained all three functional metrics.
Patients who experienced functional decline were older (77.8 vs 71.6, P < 0.001), had higher CCI (3.2 vs 1.6, P < 0.001),
had a diagnosis of dementia or cognitive impairment (36.5% vs 3.8%, P < 0.001), had lower baseline functional status
(ambulation, living environment, and assistance required; all P < 0.001), and had an unstable fracture pattern (P = 0.003).
Conclusions: Understanding the functional outcomes of non-operative treatment in geriatric ankle fracture cases can
contribute to a shared decision-making among healthcare providers, patients, and families.
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Introduction

Within the aging population, older adult ankle fractures are
becoming increasingly common.1 Ankle fractures rank as
the third most common orthopedic fracture in older adults,
and the number is expected to rise in the future.1-4 Older
patients have disproportionately poor outcomes, and their
quality of life can suffer as they lose mobility.4-6 Due to the
varied physiological conditions observed in the geriatric
population, determining the optimal treatment for ankle
fractures in this demographic remains a challenge.7

Physicians consider several factors when discussing
between nonoperative treatment and operative intervention
for older adult patients. These factors include age, co-
morbidities, baseline functional status, fracture pattern,
and functional goals.4,8-12 Some ankle fractures, even with
unstable morphology, are treated conservatively in older
adults for various reasons such as medical comorbidities,
baseline ambulatory status, and patients’ goal. The primary
goal in treating ankle fractures in older adult patients is to
restore health-related quality of life and to avoid treatment
complications and immobility.4 Non operative treatment is
sometimes chosen for geriatric patients with ankle fracture,
however, there is still a limited understanding of the
functional outcomes. The primary objective of this study is
to examine the functional outcomes of older adult patients
with ankle fractures who underwent nonoperative treat-
ment, with a particular emphasis on ambulatory status,
living environment, and assistance personnel. Secondary
aim includes identifying characteristics associated with
unfavorable functional outcomes.

Materials and Methods

This retrospective cohort study was conducted within a
United States metropolitan healthcare system. This study
was approved by the Health Partners institutional review
board in March 2022 prior to data collection. All research
was carried out according to the Declaration of Helsinki.
Patient consent was not required for this retrospective
review. The study included older adult patients (age 65 and
older) who sustained a single low-energy ankle fracture
and received nonoperative treatment. Patients who un-
derwent surgical treatment within 6 weeks after the injury,
were under 65 years of age, experienced high-energy
trauma, had bilateral ankle fractures, or lacked at least
12 weeks of follow-up were excluded. Encounters from

January 2012 to March 2019 were identified using codes
from the 10th edition of the International Classification of
Diseases (ICD-10) in three centers. The primary diagnosis
of these encounters was an ankle fracture or fracture of the
distal tibia or fibula.

Variables Included

Patient demographic, injury type, medical comorbidities,
and baseline functional characteristics were collected from
the electronic medical record (EMR). Charlson co-
morbidity index for each patient was calculated using
medical history extracted from the EMR as described in
previous literature.13 Based on radiographic findings,
fractures were divided by stability of the fracture pattern.
Fractures considered stable included isolated avulsion
fractures, Weber A fractures, Weber B fractures that did not
exhibit syndesmotic or medial space widening on stress or
gravity view, and isolated medial or posterior malleolar
fractures that involved <25% of the malleolus and had
displacement <2 mm that did not exhibit syndesmotic or
medial space widening on stress or gravity view.14 Frac-
tures considered unstable included Weber B which ex-
hibited syndesmotic or medial space widening on Mortise
or stress view, Weber C fractures, bimalleolar or
bimalleolar-equivalent fractures, trimalleolar fractures, and
Maissoneuve fractures.15,16 Fractures that did not fall into
either unstable or stable classification or required radio-
graphs for appropriate classification were included in
whole-cohort analyses, but excluded for comparative an-
alyses of cohorts.

Functional outcomes (ambulation status, living envi-
ronment, or assistance requirements) at final follow-up
were collected and categorized. Adverse clinical outcomes
such as complications, emergency department (ED) visits,
admissions/readmissions, subsequent need of operations,
and death within 1 year of injury were recorded.

Statistical Analysis

Statistical analysis was performed using Intellectus Sta-
tistics (Clearwater, FL). Data were presented using counts
and frequencies for categorical variables and means and
standard deviations for continuous variables. Factors as-
sociated with functional outcomes were compared between
patients who retained functional status on all metrics and
those who declined functionally for any 1 metric.
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Characteristics and outcomes of patients with unstable
fractures were described and compared to the overall
cohort via one-sample t-tests (continuous variables) and
one-proportion z-tests, Chi-square tests, or Fisher exact
tests (categorical variables). Statistical significance was set
at P = 0.05 (two-tailed).

Results

Functional and Clinical Outcomes

A total of 158 patients were included in the study with an
average follow up of 41.7 ± 14.4 weeks. The variability in
follow-up duration stems from the diverse nature of the
injury. If a patient were to show significant improvement, it
is unlikely that they would require further follow-up.
Detailed description of baseline characteristics of the study
population is shown in Table 1. The cohort of patients was
mostly female (74.1%), had average age of 73.6 ± 8.1, and
an average CCI of 2.00 ± 2.1. Most patients were com-
munity ambulators (79.8%), lived in an independent home
(81.0%), and required no baseline assistance personnel
(88.6%). Injury characteristics are shown in Table 2.17

While 36 fractures (22.8%) were considered unstable,
another 17 (10.8%) demonstrated a potentially unstable
fracture pattern that never underwent gravity view, stress
imaging or weight bearing trial (Table 2). For the whole
cohort, approximately 86.1% of all patients retained their
ambulatory status at final follow-up. Similarly, nearly all
patients retained the same living environment (n = 145,
91.8%), with 22.2% of patients requiring increased as-
sistance personnel at the final follow up. Of the entire
cohort, 106 patients (67.1%) retained all three functional
metrics (Table 3). Patients who experienced functional
decline at final follow up were older (77.8 vs 71.6, P <
0.001), had higher CCI (3.2 vs 1.6, P < 0.001), had a
diagnosis of dementia or cognitive impairment (36.5% vs
3.8 %, P < 0.001), had a lower baseline functional status
(ambulation, living environment, and assistance required;
all P < 0.001), and had an unstable fracture pattern (P =
0.003). (Figure 1) One-year mortality for the patient cohort
was 3.2% (n = 5). The long-term reoperation rate was 1.3%
(n = 2), and the long-term complication rate was 2.5% (n =
4) (Table 3).

Comparison of Stable and Unstable Fracture
Pattern Patients

Age and sex did not differ between the unstable and stable
fracture pattern cohorts (P ≥ 0.101). Charlson Comorbidity
Index slightly higher in the cohort with an unstable fracture
pattern than those with stable fracture patterns (2.7 ±
2.8 for unstable vs 1.7 ± 1.7 for stable; P = 0.129). Those
with unstable fractures were more likely to have a

diagnosis of dementia (P = 0.005) and had higher fre-
quencies of requiring assistive devices for ambulation or
wheel-chair use (P < 0.001). Additionally, patients with
unstable fractures were more likely to have lived in an
assisted living, long-term facility, or transitional care unit
(P = 0.025) (Table 4). Patients with unstable fracture
patterns had greater decline in living environment and
higher demands for assistance requirements compared to
the cohort with a stable fracture pattern (P < 0.047) with no
significant difference in change in ambulatory status be-
tween the two cohorts (P = 0.317). At final follow-up,
52.8% of patients (n = 19) with unstable fracture patterns
were independent community ambulators vs nearly 85% of
those with stable fracture patterns. However, it is worth
noting that 86.1% of patients with unstable fractures re-
tained their baseline ambulatory status and 92.4% retained
their living environment at the final follow up (Table 5).

Discussion

Open reduction and internal fixation (ORIF) normally
leads to fair postoperative results in young patients with an
ankle fracture and is therefore widely accepted. However,
optimal treatment for geriatric patients remains contro-
versial due to the complexity including medical co-
morbidities, different baseline functional status, and
various treatment goals.

Table 1. Baseline Demographics and Functional Status
(N = 158).

Age (years) 73.6 ± 8.1
Sex
Female 117 (74.1%)
Male 41 (26.0%)

Charlson comorbidity index score 2.0 ± 2.1
Diagnosis of dementia 23 (14.6%)
Opioid prescription 25 (15.8%)
Ambulatory status
Independent community 126 (79.8%)
Independent with assistive device 22 (13.9%)
Wheelchair and self-transfers 5 (3.2%)
Wheelchair-bound 5 (3.2%)

Living environment
Independent home 128 (81.0%)
Assisted living 25 (15.8%)
Long-term care facility 5 (3.1%)

Assistance available
Visiting family 7 (4.4%)
In-house family 110 (69.6%)
Visiting nursing/professionals 4 (2.5%)
In-house nursing/professionals 25 (15.8%)

Average follow-up (weeks) 41.7 ± 14.4

Categorical data presented as n (%). Scale data presented as mean ± S. D.
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Patients’ Characteristics

The present study described the characteristics of patients who
underwent non-operative treatment. Factors such as female
gender, advanced age, and a high CCI have been reported to
associate with a higher likelihood of nonoperative
management.18,19 Those who with unstable ankle fracture

patterns were less functional regarding ambulation and
baseline living environment as well as having higher rates of
diagnosed dementia at baseline. However, more than 85% of
patients with unstable fracture patterns were independent
ambulators or independent with assistive device as baseline,
and 69.4% lived independently at home at baseline. It is
understandable that patients with unstable fractures who
underwent nonoperative treatment were generally less healthy.
However, it was surprising that many were still independent
ambulators prior to opting for nonoperative management.

Functional Outcomes

Regarding the functional outcomes, the previous studies
showed inconsistent results in geriatric patients. Our study
demonstrates maintenance of ambulatory status in 89% of
patients treated nonoperatively with no significant difference
in ambulatory status change between patients with stable and
unstable fracture patterns at an average follow-up of
42 weeks. In a study performed by Lorente et al, a group of
geriatric patients with Weber B fractures treated non-
operatively were prescribed early weightbearing with func-
tional outcomes up to two years post-injury. Patients assigned
to the early weightbearing cohort saw greater improvement in

Table 2. Injury Characteristics and Weight-Bearing (N = 158).

Unstable (n = 36) Stable (n = 105) Indeterminate (n = 17)

Time from DOI (days) 10.2 ± 13.3 9.7 ± 14.9 13.7 ± 31.4
Mechanism of injury
Fall from standing height 27 (75.0%) 57 (54.3%) 13 (76.5%)
Slipped on ice 4 (11.1%) 22 (21.0%) 1 (5.9%)
Fall from stepladder/Stair 2 (5.6%) 7 (6.7%) 0 (0.0%)
Twisted ankle without fall 2 (5.6%) 15 (14.3%) 1 (5.8%)
Low-energy blunt trauma 1 (2.8%) 3 (2.9%) 0 (0.0%)
Stress fracture 0 (0.0%) 1 (1.0%) 0 (0.0%)
Unknown 0 (0.0%) 0 (0.0%) 2 (11.8%)

Fracture type
Isolated weber A 0 (0.0%) 52 (49.5%) 0 (0.0%)
Isolated weber B 4 (11.1%) 44 (41.9%) 13 (76.5%)
Isolated weber C 7 (19.4%) 0 (0.0%) 0 (0.0%)
Isolated medial malleolar 0 (0.0%) 8 (7.6%) 2 (11.8%)
Isolated posterior malleolar 0 (0.0%) 1 (1.0%) 0 (0.0%)
Bimalleolar 12 (33.3%) 0 (0.0%) 0 (0.0%)
Bimalleolar-equivalent 3 (8.3%) 0 (0.0%) 0 (0.0%)
Trimalleolar 7 (19.4%) 0 (0.0%) 0 (0.0%)
Maisonneuve 3 (8.3%) 0 (0.0%) 0 (0.0%)

Initial weight-bearing
NWB 25 (69.4%) 47 (44.8%) 10 (58.8%)
PWB 4 (11.1%) 6 (5.7%) 1 (5.9%)
WBAT 7 (19.4%) 52 (49.5%) 6 (35.3%)

Early weight-bearing 15 (41.7%) 70 (66.7%) 8 (47.1%)
Time until early weight-bearing (Days) 4.6 ± 5.3 2.3 ± 3.7 2.8 ± 4.3

Categorical data presented as n (%). Scale data presented as mean ± S. D.

Table 3. Outcomes After Nonoperative Ankle Fracture
Treatment (n = 158).

Outcome
Retained all functional metrics 106 (67.1%)
Retained ambulatory status 140 (88.6%)
Retained living environment 145 (91.8%)
No increased assistance personnel 157 (99.4%)

Pain improvement 147 (93.0%)
Falls 16 (10.1%)
Skin complications 0 (0.0%)
Emergency department visits 12 (7.6%)
Admissions/readmissions 3 (1.9%)
Operations/reoperations 2 (1.3%)
Death within 1 year of injury 5 (3.2%)

Data presented in n (%) format.
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functionality as measured by the Barthel Index and the Short
Form 12 questionnaire.20 Ahearn et al reported operative
patients ultimately returned to their baseline mobility mea-
sured by the life space assessment (LSA) at 1 year while
nonoperative patients did not.21 Another prospective ran-
domized study of 36 patients with mean 27-month follow-up
found higher Olerud scores for ankles undergoing ORIF vs
those treated nonoperatively.22 In contrast, a systematic re-
view and meta-analysis including eight prospective ran-
domized controlled studies provides equal results for
conservative and surgical treatment in ankle fractures.23 One
study randomized 84 patients aged ≥65 to either nonoperative
or operative management and demonstrated better American
Orthopedic Foot and Ankle Score (AOFAS) for patients
undergoing nonoperative treatment (91 vs 75, P = 0.001),
concluding that consideration should be given to nonoper-
ative treatment for well-reduced ankle fractures.24

We identified factors associated with higher likelihood of
functional decline, including older age, higher CCI score, di-
agnosis of dementia, lower overall functional baseline, and

fracture instability. This result is concordant with previous
studies. One of the aforementioned studies found that age ≥80,
poor surgical reduction, two or more comorbidities, female sex,
andWeber typeC fractures were predictors of loss of autonomy
after ankle fracture in older adult patients that underwent
surgical treatment.25 Our identification of factors associated
with functional decline in nonoperative ankle fracture patients
adds valuable insights to clinical decision-making. Patientswith
these characteristics thus need closer follow-up or a higher
degree of care following an ankle fracture.

While fewer patients experienced functional pres-
ervation with unstable fractures, it is noteworthy that
approximately half of these patients did not experience
a functional decline in the measured three metrics after
nonoperative treatment. Over 80% of the patients with
unstable fractures in the present study retained their
ambulatory status and living environment. A recent
randomized controlled trial of 620 patients
aged ≥60 with unstable ankle fractures revealed
equivalent Olerud-Molander Ankle Score (OMAS),

Figure 1. Non-weightbearing initial injury (left) and 12-week follow-up (right) radiographs for patient that underwent nonoperative
management of an ankle fracture.
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Timed Up and Go test mobility, quality of life, pain,
ankle motion, and patient satisfaction between opera-
tive and nonoperative treatment, although 19% of
nonoperative patients received later surgery.26 Unstable
fractures are typically treated operatively but the results
of this study in conjunction with prior studies6,26 that
evaluated unstable fractures specifically suggest that
nonoperative treatment for these types of fractures is an
option for selected patients.

Mortality. It is previously reported that non-operative pa-
tients have a higher mortality compared to operative pa-
tients after an ankle fracture. Koval et al. reported on
mortality and complications for 33,704 older adult pa-
tients, revealing higher mortality rates in nonoperative

patients and higher rehospitalization rates in operative
patients.18 Bariteau et al. reported 22% of one-year mor-
tality among geriatric ankle fracture patients with a non-
operative treatment.8 The one-year mortality of the present
study was 3.2%, which was much lower compared to other
studies. The reason is unclear but could be the result of a
healthier population, advances in medical treatment and
support, or the exclusion of high-energy injuries among
others. Nonetheless, the 1-year mortality rate of less than
4% suggested that nonoperative management was not
associated with an immediate risk of death.

Strengths and Limitations

One limitation was the inability to determine the impact of
early fracture displacement on the management and

Table 4. Baseline Characteristics and Weightbearing Status of Patients With Unstable and Stable Fractures (N = 141).

Variable Unstable (n = 36) Stable (n = 105) Univariate P-value*

Age (years) 74.2 ± 7.4 72.4 ± 7.5 0.101
Sex 0.290
Female 28 (77.8%) 77 (73.3%)
Male 8 (22.2%) 28 (26.7%)

Charlson comorbidity index score 2.8 ± 2.8 1.7 ± 1.7 0.189
Diagnosis of dementia 9 (25.0%) 7 (6.7%) 0.005
Opioid prescription 7 (19.4%) 15 (14.3%) 0.462
Ambulatory status 0.002
Independent community 22 (61.1%) 93 (88.6%)
Independent with assistive devices 9 (25.0%) 8 (7.6%)
Wheelchair and self-transfers 2 (5.6%) 3 (2.9%)
Wheelchair-bound 3 (8.3%) 1 (1.0%)

Living environment 0.025
Independent home 25 (69.4%) 91 (86.7%)
Assisted living 10 (27.8%) 13 (12.4%)
Transitional care unit 1 (2.8%) 0 (0.0%)
Long-term care facility 0 (0.0%) 1 (1.0%)

Assistance personnel present 0.375
Visiting family 4 (11.1%) 1 (1.0%)
In-house family 20 (55.6%) 81 (77.1%)
Visiting nursing/professionals 2 (5.6%) 2 (1.9%)
In-house nursing/professionals 8 (22.2%) 11 (10.5%)

Time from DOIa (days) 9.5 ± 12.1 9.6 ± 15.3 0.928
Initial weight-bearing 0.006
NWBb 25 (69.4%) 47 (44.8%)
PWBc 4 (11.1%) 6 (5.7%)
WBATd 7 (19.4%) 52 (49.5%)

Early weight-bearing 15 (41.7%) 70 (66.7%) 0.008
Time until early weight-bearing (days) 4.6 ± 5.3 2.3 ± 3.7 0.156

*One-sample t-tests were conducted for continuous variables. One-proportion z-tests, Chi-square, and Fisher exact tests were conducted for
categorical variables as appropriate. Bold text indicates statistical significance. Significance set at P = 0.05.
aDOI = Date of injury.
bNWB = non-weightbearing.
cPWB = partial weightbearing.
dWBAT = weightbearing as tolerated.
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outcomes of ankle fractures. The study’s methodology may
have excluded the patients who initially underwent non-
operative treatment but later required operative fixation
within 6 weeks due to fracture displacement. An additional
limitation is the lack of prospective power analysis for
sample size calculation. The primary objective of the study
was to describe the functional outcomes for nonoperative
treatment, thus excluding early surgical interventions.
Furthermore, the study’s focus on nonoperative patients
aged 65 or older in a specific metropolitan area in the
United States limits its generalizability to a broader
population. Despite these limitations, the study was able to
provide a comprehensive description of the characteristics
and functional outcomes of older patients who underwent
non-operative treatment after low-energy ankle fractures.
This information is valuable to patients, their families, and
healthcare providers seeking insights into the management
of such fractures.

Conclusion

Due to the varied physiological conditions observed in the
geriatric population, determining the optimal treatment for
ankle fractures in this demographic remains a challenge.
Understanding the functional outcomes of non-operative
treatment in geriatric ankle fracture cases can contribute to
informed decision-making among healthcare providers,
patients, and families.
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Table 5. Outcomes for Unstable Ankle Fractures After Nonoperative Treatment.

Outcome Unstable (N = 36) Stable (N = 105)

Final ambulatory status
Independent community 19 (52.8%) 89 (84.8%)
Independent with assistive device 12 (33.3%) 11 (10.5%)
Wheelchair and self-transfers 1 (2.8%) 2 (1.9%)
Wheelchair-bound 4 (11.1%) 3 (2.9%)
Retained ambulatory status 31 (86.1%) 97 (92.3%)

Final living environment
Independent home 27 (75.0%) 92 (87.6%)
Assisted living 4 (11.1%) 8 (7.6%)
Long-term care facility 5 (13.9%) 5 (4.8%)
Retained living environment 31 (86.1%) 101 (96.2%)
No increased assistance personnel 35 (97.2%) 105 (100.0%)
Pain improvement 32 (88.9%) 99 (94.3%)
Falls 6 (16.7%) 8 (7.6%)
Skin complications 0 (0.0%) 0 (0.0%)
Emergency department visits 5 (13.9%) 5 (4.8%)
Admissions/readmissions 2 (5.6%) 1 (1.0%)
Operations/reoperations 0 (0.0%) 2 (1.9%)
Death 0 (0.0%) 2 (1.9%)

Bolded text indicates statistically significant difference between stable and unstable cohort at that follow-up timepoint for that specific variable.
Significance set at p ≤ 0.05
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