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CHAPTER 11

Long-term outcomes after open reduction and internal fixation
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CHAPTER 11

Abstract

Background
To establish normative data, long-term patient-reported outcome measures (PROMs) on
function and health-related quality of life (HrQoL) after operative treatment of bicondylar tibial

plateau fractures. Secondly, to identify risk factors associated with functional outcome and

HrQol..

Methods

We performed a retrospective cohort study at two Level I trauma centers. All adult patients with
AO/OTA 41-C or Schatzker V/ VI tibial plateau fractures treated between 2001 and 2016 (n=
450) by open reduction internal fixation (ORIF). The survey was completed by 214 patients
(48%). Primary outcome was patient-reported functional outcome assessed with the PROMIS
Physical Function (PROMIS PF). Secondary outcomes were HrQoL. measured with the EuroQol
5-Dimensions 3-Levels (EQ-5D-3L), infection rate, and total knee arthroplasty (TKA) rate.

Results

Infection occurred in 26 cases (12%) and TKA was performed in 6 patients (3%). The median
PROMIS PF scores was 49.8 (IQR;42-54). The median EQ-5D-3L was 0.83 (IQR;0.78-1.0). %).
The multivariable regression model revealed female gender, diabetes, and worse HrQoL were
correlated with worse functional outcome. The multivariable regression model revealed smoking,

diabetes, and the subsequent need for TKA to be correlated with worse HrQoL.

Conclusion

The PROMIS PF and EQ-5D-3L did not reach a minimum clinically important difference. The
PROMIS PF items revealed patients had no difficulty in walking more than a mile or climbing a
flight of stairs. However, patients were limited in doing vigorous activities and patients should be
counseled about the expected long-term outcomes. This study emphasizes the correlation

between injury specific functional PROMs and general health measures.
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Long-term outcomes after bicondylar tibial plateau fractures

Introduction

Tibial plateau fractures account for approximately 30% of all tibia fractures, and can be classified
according to the Schatzker or AO/OTA classification."* Bicondylar fractures of the tibial plateau,
AO/OTA 41-C or the Schatzker V/VI, are complex and severe injuries.*” These bicondylar

fractures account for approximately 18% to 39% of all tibial plateau fractures.’

The operative management of bicondylar tibial plateau fractures is challenging due to several
aspects that need to be addressed including articular reduction, angular stability, coronal
alignment, and soft-tissue injuries.*” However, definitive consensus on the operative fixation of
bicondylar tibial plateau fractures has not yet been established. Comparisons of the different
treatment modalities remains difficult with no fixation method resulting in superior outcomes or
associated with a lower risk of complications.” The optimal management should be based on
patient- and fracture specific characteristics due to the wide range in fracture complexity, severity,
and soft-tissue involvement.*” However, the long-term results and functional outcome after
operative treatment of bicondylar tibial plateau fractures have not been widely studied.
Contributing to the difficulty in choosing the optimal management for bicondylar tibial plateau

fractures is the lack of validated patient-reported outcome measures (PROMs).”

The PROMIS PF measures are recently developed PROMs, which have been validated in patient
populations with orthopedic disorders, and have shown to be psychometrically superior to legacy
measures in several key populations.® Although increasingly common, PROMIS scores have not

been widely used in the evaluation of bicondylar tibial plateau fractures.

The aim of this study was to establish normative data, long-term patient-reported functional
outcome and health-related quality of life (HrQoL) after operative treatment of bicondylar tibial
plateau fractures. Secondly, this study sought to identify risk factors associated with functional

outcome and HrQol..

Methods
Study design

A retrospective cohort study with follow-up by questionnaire was performed using data from two
American College of Surgeons (ACS) level I trauma centers. All adult patients with bicondylar

tibial plateau fractures who were treated with ORIF between January 2001 and December 2016
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were eligible for inclusion. Eligible patients were identified by searching for Current Procedure
Terminology (CPT) codes and International Classification of Diseases (ICD) codes in the
institution's Research Patient Data Registry (RPDR). Inclusion criteria were: (1) age 18 years or
older, (2) bicondylar tibial plateau fracture (AO/OTA 41-C or Schatzker V/VI), (3) treatment
with ORIF, and (4) minimum of 12 months follow-up. Exclusion criteria were: (1) treatment for
fracture at an outside facility, (2) pathologic fracture, (3) cognitive impairment, or (4) language
other than English. Data collection was performed by reviewing electronic medical records,
operative reports, and radiology reports. Eligible patients were invited to participate by a
recruitment letter. Questionnaires were administered through telephone interviews or collected
online and managed using REDCap (Research Electronic Data Capture). REDCap is a secure,
web-based application designed to support data collection for clinical research studies.” Informed
consent was obtained from all subjects and approval was granted by the Institutional Review

Board.

Outcome measures and explanatory variables

Electronic medical records were reviewed to collect baseline demographic characteristics, body
mass index (BMI), smoking status, diabetes, Charlson Comorbidity Index (CCI), trauma date,
trauma mechanism, time from injury to surgery, fracture and treatment characteristics. BMI was
considered if reported within a range of six months prior to or after ORIF. Smoking status was
considered positive if the patient was a smoker at the time of fixation. The CCI is a method of
categorizing and indexing multiple comorbidities.® Injury mechanisms were subdivided into low-
energy or high-energy and classified according to the Advanced Trauma Life Support guidelines.
High-energy trauma (HET) mechanisms were defined as falls from height, crush injuries, motor
vehicle and motorcycle accidents.”” AO/OTA 41-C or Schatzker V/ VI tibial plateau fracture

classification was confirmed by two orthopedic surgeons.

The primary outcome measure, patient-reported functional outcome, was assessed at least 12
months following ORIF using the PROMIS Physical Function (PROMIS PF). PROMIS was
created to standardize the measurement and reporting of health outcomes to improve patient-
reported outcome assessment for research and clinical practice. The PROMIS PF short-form-10
questionnaire consists of ten questions with five response options, assessing limitation and

difficulty with certain physical activities, with higher scores representing higher physical function.
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The PROMIS PF questionnaire measures the domain of physical functioning, with a mean score

of 50 being representative of the general population of the United States.'""

Secondary outcomes were HrQoL measured with the EuroQol 5-Dimensions 3-Levels (EQ-5D-
3L) questionnaire, infection rate, and total knee arthroplasty (TKA) rate. The EQ-5D-3L is a
five-item questionnaire that measures general health status, with a higher score representing a
better quality of life. The EQ-5D-3L includes five dimensions, mobility, self-care, usual activities,
pain/discomfort, and anxiety/depression. The EQ-5D-3L scores were calculated using a scoring
algorithm, with a mean score of 0.88 being representative of the general population of North-
American.”" Infections were subdivided in superficial or deep wound infection. Superficial
infection was defined as surgical site infection that was treated with antibiotics alone. If surgical

irrigation and debridement was required, it was considered a deep infection.

Statistical analysis

Descriptive results are presented as mean values with standard deviations and range (SD, range),
median values with interquartile range (IQR) or absolute numbers and percentages (%0).
Distribution of continuous explanatory and outcome variables were assessed using the Shapiro-
Wilk test. Differences in baseline characteristics between responders and non-responders were
compared. Continuous variables were evaluated using an independent sample t-test or Mann—
Whitney U test. Categorical variables were compared using the Pearson's chi-squared test. The
correlations between the PROMIS PF and EQ-5D-3 L. outcome measures was assessed using
Pearson's correlation coefficient. PROMIS PF and EQ-5D-3 L scotes of the study population
were compared with the norms for a general North-American population using the independent
sample t-test.”>"” The association between individual predictors and the outcomes measures were
determined by bivariate linear regression analyses. Multivariable linear regression analyses were
performed to identify factors associated with the outcome measures. To avoid overfitting, the
final multivariable linear regression models were selected by forward stepwise regression. In this
approach, individual predictors associated with the outcome measure with a p-value <0.1 in the
bivariate analyses were included one by one in the multivariable regression model. Predictors no
longer significantly associated with the outcome were omitted, only if doing so did not increase
the deviance of the model. In the last step, individual predictors initially excluded after bivariate

analyses were reincorporated in the multivariable regression model, only if doing so reduced the
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overall deviance of the model."® The significance level was defined as a p value <0.05. All

statistical analyses were performed using STATA® 13.1 (StataCorp LP, TX, USA).

Results

In total, 450 patients met the inclusion criteria. However, 236 patients could not be contacted or
refused participation. This resulted in the inclusion of 214 patients (48%) for analysis. The
responders were significantly older; 53 years compared with 49 years in the non-responder group
(p = 0.004). The responders consisted of less males (50% versus 69%) (p= <0.001), less active
smokers (17% versus 28%) (p = 0.005), and more patients with diabetes (11% versus 3%) (p =
0.002) compared with the non-responders. There was no statistical difference in the year of injury
between responders 2010 (IQR; 2006—2013) and non-responders 2009 IQR; 2006-2013) (p =

0.188). The baseline responder characteristics are shown in Table 1.

Table 1. Baseline characteristics (n= 214)

Mean SD
Age (years) 53 13
BMI (n= 198)* 27 (24-30)
N %
Gender
Male 107 50
Female 107 50
Smoking (n= 210)
Yes 36 17
No 178 83
Diabetes
Yes 24 11
No 190 89
CCI
0 76 36
1 56 26
2 44 21
3 17 8
>4 21 10
Fracture side
Left 111 52
Right 103 48
Open fracture
Yes 17 8
No 197 78
Mechanism
Fall - low energy 79 37
Fall - high energy 34 16
Motor vehicle crash 40 19
Motorcycle crash 25 12
Bicycle accident 2 1
Sports-related 19 9
Other 15 7
HET
Yes 110 51
No 104 49

* Median IQR); BMI, Body Mass Index; CCI, Chatlson Comorbidity Index; HET, High-Energy Trauma; Percentages may
not add up to 100 due to rounding
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Table 2. Treatment and outcome measures (n=214)

Median IQR
Time injury to ORIF (days) 3 1-7
Time external fixation to ORIF (days) 5 4-11
Time injury to infection (days) 15 13-23
Time ORIF to TKA (months) 23 13-29
Time to questionnaire (months) 86 48-134
PROMIS PF 49.8 42-54
EQ-5D-3L 0.83 0.78-1.0
N %
Time to questionnaire distribution (months)
12-24 19 9
24-48 35 16
48-72 40 19
>72 120 56
Approaches
Anterior 48 22
Lateral 115 54
Medial 33 15
Posterior 4 2
Posteromedial 14 7
External fixation
Yes 61 29
No 153 72
Infection
No 188 88
Superficial 6 3
Deep 20 9
TKA
Yes 6 3
No 208 97

ORIF, Open reduction internal fixation; TKA, Total knee arthroplasty; PROMIS PF, Patient-Reported Outcomes
Measurement Information System Physical Function; EQ-5D-3L, EuroQol 5-Dimensions 3-Levels; Percentages may not add
up to 100 due to rounding.

The mean age at injury for the population of responders was 53 years (SD 13, range 24—89) and
107 patients (50%) were male. Open fractures were sustained by 17 patients (8%). The
mechanism of injury was a low-energy fall for 79 patients (37%), with 110 patients (51%)
involved in high-energy trauma mechanisms. Treatment and outcome measures are shown in
Table 2. The median time from injury to fixation was 3 days (IQR; 1-7) and 61 fractures (29%)
were treated with temporizing external fixation. Infection occurred in 26 cases (12%), with 6
superficial infections (3%) and 20 deep infections (9%). TKA was performed in 6 patients (3%)
after a median duration of 23 months following ORIF (IQR; 13-29).

PROMs

The questionnaires were completed after a median duration of 86 months from injury (IQR; 48—
134) (Table 2). The questionnaires were completed by 120 patients (56%) after more than 72
months following injury, 40 patients (19%) between 48 and 72 months, 35 patients (16%)
between 24 and 48 months, and 19 patients (9%) between 12 and 24 months. The mean
PROMIS PF score was 47.7 (SD 9.5), significantly lower compared with the mean score of 50 for
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Table 3. PROMIS PF items targeting walking or mobility. (n=214)

Median IQR

Does your health now limit you in doing vigorous activities, such as running, lifting heavy objects, 3 2-4
participating in strenuous sports?

Does your health now limit you in walking more than a mile? 5 3-5
Does your health now limit you in climbing one flight of stairs? 5 4-5
Does your health now limit you in bending, kneeling, or stooping? 4 3-5

PROMIS PF, Patient-Reported Outcomes Measurement Information System Physical Function; Items scored 1 (Cannot do), 2
(Quite a lot), 3 (Somewhat), 4 (Very little), and 5 (Not at all), with higher scores representing higher physical function

Table 4. Multivariable regression analyses

B regression coefficient 95% CI p-value
PROMIS PF

Age -0.080 -0.168 — 0.006 0.068
Sex

Male Ref — _

Female -2.857 -5.034 — -0.680 0.010
BMI -0.135 -0.310 — -0.039 0.128
Smoking -0.063 2.605 — -2.478 0.961
Diabetes -3.635 -6.576 — -0.694 0.016
Infection -0.676 3568 —2.216 0.645
TKA -1.691 7168 — 3.785 0.542
EQ-5D-3L 30.910 25.893 — 35.927 <0.001

EQ-5D-3L

Age -0.001 -0.003 = 0.000 0.211
Sex

Male Ref — —

Female -0.048 -0.104 — 0.007 0.091
Smoking -0.093 -0.160 = -0.026 0.006
Diabetes Mellitus -0.086 -0.167 — -0.004 0.038
Infection -0.057 _0.134 — 0.018 0.139
TKA -0.212 -0.361 — -0.063 0.005

PROMIS PF, Patient-Reported Outcomes Measurement Information System Physical Function; EQ-5D-3L,
EuroQol 5-Dimensions 3-Levels; BMI, Body Mass Index; TKA, Total knee arthroplasty

the reference population score (P= <0.001). The median scores of different items of the
PROMIS PF targeting walking or lower extremity mobility are shown in Table 3. The mean EQ-
5D-3L was 0.82 (SD 0.2), significantly lower compared with the mean score of 0.88 for the
reference population score (p= <0.001). The PROMIS PF and EQ-5D-3L outcome measures
were correlated (correlation coefficient = 0.75, p= <0.001). In the bivariate linear regression
analyses age, BMI, female gender, diabetes, CCI, time to questionnaire, and TKA were found to
be independently associated with worse physical function measured with the PROMIS PF
(Supplementary Table 1). Factors associated with lower HrQQoL. measured by the EQ-5D-3 L
score in the bivariate linear regression analyses were age, BMI, female gender, active smoking

status, diabetes, CCI, time to questionnaire, and TKA (Supplementary Table 1).
In multivariable regression analyses, female gender (regression coefficient (8) —2.857; 95%

Confidence Interval (CI) —5.034 to —0.680; p = 0.010), diabetes (8 —3.635; 95% CI —6.576 to
—0.694; p = 0.016), and lower HrQoL assessed using the EQ-5D-3L (8 30.910; 95% CI 25.893 —
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35.927; p= <0.001) were found to be independently associated with worse physical function
measured with the PROMIS PF (Table 4). Factors associated with lower EQ-5D-3 L score in the
multivariable regression model were active smoking status (8 —0.093; 95% CI —0.160 —0.026; p
= 0.000), diabetes (B —0.089; 95% CI —0.167 to —0.004; p = 0.038), and TKA (8 —0.212; 95% CI
—0.361 to —0.063; p = 0.005).

Discussion

To our knowledge, with the inclusion of 214 patients, this study is the largest cohort to establish
normative data and evaluate long-term patient-reported physical function outcome and HrQoL
after ORIF of bicondylar tibial plateau fractures. Infection occurred in 26 cases (12%), with 6
superficial infections (3%) and 20 deep infections (9%). TKA following initial ORIF was
performed in 6 patients (3%). Both patient-reported physical function and HrQoL were
significantly lower compared with the age-by-gender norms for a general North American
population. The multivariable regression model revealed female gender, diabetes, and worse
HrQol were correlated with worse functional outcome. The multivariable regression model

revealed smoking, diabetes, and the subsequent need for TKA to be correlated with worse

HrQol.

Previous studies have reported impaired functional outcome and HrQoL after bicondylar tibial
plateau fractures. Jansen et al."” reported the medium-term results of 22 patients with 23
AO/OTA type C fractutes of the tibial plateau. They concluded that complex articular tibial
plateau fractures continue to have a severe impact on function in the injured knee, with an
average Lysholm score of 66.2 and an average KOOS score of 67.84. Timmers et al.'"® presented
the results after a mean of 6 years of 82 patients after ORIF of tibial plateau fractures, 46 with
Schatzker I-IV and 17 with Schatzker V-VI fractures. They evaluated functional outcome with
the KOOS questionnaire and HrQoL using the EuroQol-6D questionnaire. Their overall cohort
had a "Fait" functional knee outcome and HrQoL was lower in comparison to the general Dutch
population.” Rohra et al."” presented the functional results of 34 Schatzker type V and VI tibial
plateau fractures using The Knee Society Score after treatment with dual plates after a minimum
of 3 years. They reported 24 patients (71%) with an Excellent, 8 patients (24%) with Good, 1
patient (3%) with Fair, and 1 patient (3%) with Poor functional Knee Society Scores. Cavallero et
al.*’ compared outcomes between locking (n = 29) and nonlocking constructs (n = 27) for the

treatment of bicondylar tibial fractures and they reported a PROMIS PF score of 39 and 41,
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respectively. Virkus et al.” reported 2 mean PROMIS PF scores of 40, for both 1-stage definitive
fixation (n = 28) and 2-stage fixation (n = 24) after initial spanning external fixation for

bicondylar tibial fractures.

In the current study, both the PROMIS PF (47 vs. 50) and EQ-5D-3L (0.82 vs. 0.88) were
significantly lower compared with the age-by-gender norms for a general North American
population. However, these lower scores are likely not clinically significant, as the minimum
clinically important difference of the EQ-5D-5 L in patients with hip or knee osteoarthritis
among surgical patients has been shown to be 0.32.” The PROMIS PF has been shown to have a
minimum clinically important difference of 15.98 for patients with knee injuries.” In the current
study, the PROMIS PF items targeting walking or mobility showed patients had no difficulty in
walking more than a mile or climbing flight of stairs. However, patients were limited in doing
vigorous activities. Unfortunately, comparison of literature remains difficult due a wide variety of
functional outcome scores and the lack of validated patient-centered outcome measures. Further

research is needed to focus on specific fracture types to optimize patient-reported outcomes.’

The impaired long-term functional outcome and HrQoL in previous studies could be the result
of the complexity and severity of bicondylar tibial fractures.*” Bicondylar tibial plateau fractures
are usually caused by high-energy trauma mechanisms as a result of motor vehicle collisions, falls
from height, motorcycle collisions, and pedestrians being struck by vehicles.” These fractures are
associated with substantial soft-tissue injuries, and 8% to 43% of bicondylar tibial plateau injuries
are presented as open fractures.” In our study, open fractures were sustained by only 17 patients
(8%), and 110 patients (51%) were involved in high-energy trauma mechanisms. Our results for
open fractures and energy of trauma mechanisms showed no association in the bivariate linear

regression analyses with long-term physical function or HrQoL.

Operative treatment of bicondylar tibial plateau fracture has been associated with complications
such as deep infection, non-union and the need of revision surgery, with an overall high
complication rate varying from 28% to 39%.” Khatri et al.** evaluated 65 patients with Schatzker
type V and type VI tibial plateau fractures treated by ORIF. They reported superficial wound
infections in 9.2% of patients and 4.6% with deep wound infections. In the current cohort, in
accordance with previous literature, infection occurred in 26 cases (12%), with 6 superficial

infections (3%) and 20 deep infections (9%). The need for subsequent arthroplasty surgery also
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low, with in 6 patients (3%) needing TKA following initial ORIF. However, our study
demonstrates that the development of infection and the need for TKA, while suboptimal in the
treatment course and recovery, were not associated with worse long-term functional outcome in
the multivariable regression model. However, TKA was associated with worse HrQoL in the
multivariable regression model. Comparison of literature still remains difficult, with different
reports of infection rates, due to the use of different surgical techniques and a variety of

approaches.’

In the current study, female gender, diabetes, and HrQoL were correlated with worse knee
function in the multivariable regression model. To our knowledge, this study is the first to
evaluate factors associated with patient-reported functional outcome. In our study, HrQoL was
correlated with functional outcome, emphasizing the importance of obtaining both general global
health measures and injury specific measures when evaluating outcomes after injuries. A previous
study has shown strong correlation between global health measures and injury specific functional
scores.” Different fracture characteristics of bicondylar tibial plateau fractures contribute to the
potential for poor outcome such as associated soft-tissue injury and concomitant injuries. By
adjusting injury specific functional outcome measures for general health measures, functional
outcome scores might be assessed in the right context when evaluating treatment. This could be
important for the evaluating of injuries that occur in the context of high-energy trauma

mechanisms, concomitant injuries, and heterogeneous patient populations.

This study has several limitations. First, the study is limited by the retrospective nature. This
study did not include prospective collection of functional and radiological measures during
standardized follow-up times, which would increase the understanding of the impact treatment
and recovery have on patient-reported functional outcome and HrQoL. Second, we were not
able to account for all variables that could potentially influence the outcome measures. Therefore,
the factors identified to be correlated with our outcome measures should not be considered as
the only factors effecting patient-reported functional outcome and HrQoL after ORIF of
bicondylar tibial plateau fractures. Third, due to the relative long interval between treatment and
follow-up, 91% of patients had a follow up of >24 months, functional outcome scores could be
influenced by other conditions, events, or patient factors. Although time to questionnaire was
associated with both the PROMIS PF and EQ-5D-3L in the bivariate analyses, there was no

association with worse outcome in the multivariable regression model. Fourth, the response rate
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was relatively low (48%). However, to our knowledge, with the inclusion of 214 patients, this
study is the largest cohort to establish normative data and evaluate long-term outcome of
bicondylar tibial plateau fractures focusing on AO/OTA 41-C or Schatzker V/ VI Fifth, there
were several differences in baseline characteristics between the responders and non-responders.
The responders consisted of significantly less males, less active smokers, and more patients with
diabetes, compared with the non-responders. Therefore, the effect of diabetes on functional
outcome and HrQolL might be an overestimation and may not be generalized to all tibial plateau
fracture patients. However, the effect of smoking on HrQoL might be an underestimation of the

true impact of tobacco use.

Unfortunately, comparison of literature remains difficult due to a wide variety of AO fracture
types, operative treatments, approaches, PROMs, and duration to follow-up, indicating a
substantial need for further research. We suggest future research to focus on factors that might
contribute to the potential for poor outcome such as associated soft-tissue injury and
concomitant injuries (poly-trauma). Furthermore, we suggest the prospective collection of
functional and radiological measures during standardized follow-up times, which would increase
the understanding of the impact treatment and recovery have on patient-reported functional

outcome and HrQol..

Conclusion
Both the PROMIS PF and EQ-5D-3L were lower compared with the age-by-gender norms for a

general North American population, however, did not reach a minimum clinically important
difference. The PROMIS PF items revealed patients had no difficulty in walking more than a
mile or climbing a flight of stairs. However, patients were limited in doing vigorous activities and
patients should be counseled about the expected long-term outcomes. Factors that may influence
wortse functional outcome following ORIF of bicondylar tibia fractures are female gender,
diabetes, and patients with lower HrQoL. This study emphasizes the correlation between injury
specific functional outcome measures and general health measures. By adjusting injury specific
functional outcome measures for general health measures, functional outcome scores might be

assessed in the right context.
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Supplementary materials to Chapter 11

Table S1. Bivariate linear regression analyses

PROMIS PF EQ-5D-3L
95% CI p-value g 95% CI p-value
Age -0.191 -0.284 — -0.098 <0.001 -0.002 -0.004 — -0.001 0.007
BMI -0.440 -0.692 — -0.187 0.001 -0.005 -0.011 — -0.001 0.039
Sex Female -4.955 7427 — 2.482 <0.001 -0.061 -0.113 — -0.0098 0.020
Smoking -2.975 _6.388 — 0.437 0.087 -0.09 -0.160 — -0.023 0.009
Diabetes -7.306 -11.313 — -3.300 <0.001 -0.102 -0.185 — -0.019 0.016
CCI -2.072 23.021 —-1.124 <0.001 -0.023 -0.043 — -0.003 0.024
Open fracture 0.586 4140 — 5.3124 0.807 0.061 -0.034 — 0.156 0.209
HET 2.138 -0.407 — 4.684 0.099 0.031 -0.020 — 0.083 0.236
Time injury to ORIF (days) 0.015 -0.046 — 0.077 0.632 0.001 -0.001 — 0.001 0.455
Time ex-fix to ORIF (days) 0.079 -0.304 — 0.463 0.680 0.001 -0.006 — 0.009 0.695
Time injury to infection (days) 0.031 -0.033 — 0.096 0.287 0.001 -0.001 = 0.002 0.318
Time ORIF to TKA (months) -0.005 -0.337 - 0.326 0.964 -0.001 -0.009 — 0.007 0.818
Time to questionnaire (months) 0.001 0.001 — 0.001 0.004 0.001 0.001— 0.001 0.023
Approach 0.012 20.764 — 0.789 0.975 0.002 -0.013 = 0.017 0.792
Ex-fix -2.385 _5.215 — 0.443 0.098 -0.029 -0.087 — 0.028 0.317
TKA -10.252 -17.868 — -2.635 0.009 -0.227 -0.381 — -0.073 0.004
Infection -3.099 -6.990 — 0.096 0.287 -0.076 -0.155 — 0.002 0.058

PROMIS PF, Patient-Reported Outcomes Measurement Information System Physical Function; EQ-5D-3L, EuroQol 5-
Dimensions 3-Levels; BMI, Body Mass Index; CCI, Charlson Comorbidity Index; HET, High-Energy Trauma; ORIF, Open
reduction internal fixation; Ex-fix externa fixation; TKA, Total knee arthroplasty; § regression coefficient
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