
Introduction

Ankle fracture and fracture dislocations are common musculoskeletal conditions that typically

occur when a patient sustains a low energy rotational or torsional injury after a fall. While not

all ankle fractures require an operation, an unstable ankle fracture by definition requires

operative fixation with anatomic reduction of the joint surface followed by early range of

motion with protected weight bearing to promote bone healing and restoration of function.

In the geriatric population (≥65 years), pre-existing medical conditions may make operative

intervention unfeasible. Additionally, the soft tissue envelope may be associated with less

collagen strength and durability and overall compliance. Osteoporosis and poor bone quality

may compromise standard fixation montages and require more robust fixation opportunities

in order to mitigate the risk of hardware failure issues.

Results

A summary of patient characteristics can be found in Table 1. The mean age of the non-geriatric

cohort was 40.2 years (range, 14-64). The mean age of the geriatric cohort was 76.6 years (range,

65-90). The mean follow-up period for all patients was 179 days (range, 0-601).

Within the non-geriatric cohort, there was 1 minor complication (LOR) and 4 major complications (1

exposed hardware, 1 infection with LOR resulting in amputation, 2 I&D for infection). Within the

geriatric cohort, there were 3 minor complications (1 dehiscence, 2 LOR) and 1 major complication

(exposed hardware). There were no cases of delayed union, nonunion, or major hardware failure in

either patient population. Analysis using the Fisher’s Exact method demonstrated no statistically

significant differences in minor (p=0.08), major (p=0.53), or total (p=0.26) complication rates between

age groups (Fig. 1).

The mean time from date of injury to date of definitive operative fixation was 16.1 days (range, 0-84

days) in the non-geriatric cohort and 19.7 days (range 0-49 days) in the geriatric cohort. No

statistically significant difference in time from date of injury to date of surgery was demonstrated

between age groups (p=0.12) (Fig. 2).

Discussion

A lack of a statistically significant difference in complication rates between the geriatric and non-

geriatric patient populations may suggest a couple things: Either geriatric patients are at no greater

risk for surgical complications than non-geriatric patients, or we are compensating for any such

increased risk by taking appropriate precautions when caring for geriatric patients at our institution.

Another possibility is that this study may not have been adequately powered. With an acceptable

Type I error rate set at α=0.05, the statistical power of this study for detecting a difference in total

complication rates was relatively low (power=0.44). In order to achieve appropriate statistical power

(power=0.8) with the same significance level, this study would have required a sample size of 212

patients. It is possible that with a larger sample size, we may have detected a statistically significantly

difference in the complication rates between age groups, particularly minor complications. Further

study would be needed to elucidate this.

Figure 2. Error bars represent 95% CI 

calculated using a Student’s T 

distribution. p=0.12.

Figure 1. p values were calculated using Fisher’s Exact method. The distinction between 

minor and major complications is based on the need for further surgical intervention. 
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Table 1. p values were calculated using Fisher’s Exact method. Bimalleolar and 

trimalleolar equivalent fractures were included with their respective true bony 

fractures for analysis.

Conclusions

• Complication rates following operative fixation of fractures and fracture dislocations

at our institution are not significantly increased in the geriatric patient population

relative to the non-geriatric population.

• The geriatric patient population does not require a prolonged period of time for the

fracture personality to declare itself amenable to definitive surgical fixation.

Objectives

• To determine whether the rate of complications is higher in geriatric patients

who undergo operative fixation at our institution for unstable ankle fractures

or fracture dislocations.

• To determine if geriatric patients require a prolonged time for the ankle

fracture personality to declare itself amenable to definitive fixation.

Hypotheses

• We hypothesized that the minor, major, and total complication rates would be

higher in the geriatric patient population than in the non-geriatric population.

• We also hypothesized that in geriatric patients, the soft tissue envelope

would be less forgiving and require a prolonged time for soft tissue swelling

to decrease sufficiently for definitive surgical fixation to proceed.

Materials and Methods

This study consisted of a systematic, 2-year, retrospective chart review of 110 ankle fractures

and fracture dislocations operated on between January of 2015 and December of 2016. All of

the patients included in this study received definitive operative fixation performed by

University of Missouri orthopaedic surgeons at the CoxHealth medical center in Springfield,

MO. Patients were identified for inclusion in the study by a query of medical billing records. In

total, 114 ankles were identified for possible inclusion. Of these, 1 triplane fracture was

excluded on the basis of skeletal immaturity, and 3 pilon fractures were excluded on the

basis that these high-energy injuries were deemed too dissimilar to other fractures included

in the study for reasonable comparison. Major complications were defined as any adverse

outcomes requiring further

surgical intervention such

as irrigation and

debridement (I&D) for

infection or exposed

hardware, nonunion, major

hardware failure, or

amputation. Minor

complications included

other adverse outcomes

which did not require further

surgical intervention such

as wound dehiscence, loss

of reduction (LOR), or

delayed union.
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