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Background: Peroneal nerve (PN) palsy is one of the most debilitating sequelae of multiligamentous knee injuries (MLKIs). There is
limited research on recovery from complete PN palsy.

Purpose/Hypothesis: The purpose of this study was to characterize PN injuries and develop a predictive model of complete PN
recovery after MLKI using machine learning. It was hypothesized that elevated body mass index (BMI) would be predictive of lower
likelihood of recovery.

Study Design: Case-control study; Level of evidence, 3.

Methods: The authors conducted a retrospective review of patients seen at 2 urban hospital systems for treatment of MLKI with
associated complete PN palsy, defined as the presence of complete foot drop with or without sensory deficits on physical
examination. Recovery was defined as the complete resolution of foot drop. A random forest (RF) classifier algorithm was used to
identify demographic, injury, treatment, and postoperative variables that were significant predictors of recovery from complete PN
palsy. Validity of the RF model was assessed using overall accuracy, F1 score, and area under the receiver operating characteristic
curve (AUC).

Results: Overall, 16 patients with MLKI with associated complete PN palsy were included in the cohort. Among them, 75% (12/16)
had documented knee dislocation requiring reduction. Complete recovery occurred in 4 patients (25%). Nerve contusions on
magnetic resonance imaging were more common among patients without PN recovery, but there were no other significant dif-
ferences between recovery and nonrecovery groups. The RF model found that older age, increasing BMI, and male sex were
predictive of worse likelihood of PN recovery. The model was found to have good validity, with a classification accuracy of 75%,
F1 score of 0.86, and AUC of 0.64.

Conclusion: The RF model in this study found that increasing age, BMI, and male sex were predictive of decreased likelihood of
nerve recovery. While further study of machine learning models with larger patient data sets is required to identify the most superior
model, these findings present an opportunity for orthopaedic surgeons to better identify, counsel, and treat patients with MLKIs
and concomitant complete PN palsy.
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Multiligamentous knee injuries (MLKIs) are rare but dev-
astating, accounting for less than 0.02% of all orthopaedic
injuries.33 Peroneal nerve (PN) palsy is a common and often
disabling complication of MLKI, with an overall incidence
of PN palsy in 14% to 40% of all injuries with and without

knee dislocations.19 However, because of the rarity of
MLKIs, there has been minimal investigation into PN
injuries.20,24,33

Because of the high-energy nature of most MLKI inju-
ries, or the rotational component in low- and ultra–low
velocity MLKIs from knee dislocations, the PN is particu-
larly at risk because of its circuitous course around the
fibular neck.9,20 PN injuries, which can range from common
traction neuropraxias to rare neurotmesis injuries, are
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associated with worse functional outcomes among patients
with MLKI.24 PN injuries are classified as complete or par-
tial palsies based on the severity of presenting symptoms.
Complete palsies are characterized by paralysis of the
ankle dorsiflexors (innervated by the deep PN) resulting
in an inability to lift the foot at the ankle, commonly
referred to as foot drop.39 Patients with complete PN palsy
may also ambulate with a steppage or circumduction gait
due to the loss of ankle dorsiflexion.39

Several studies have identified predictors of PN injury
and deficit within MLKIs, including demographic variables
such as sex and body mass index (BMI), as well as specific
injury patterns including fibular head fracture, postero-
lateral corner (PLC) injury, anterior cruciate ligament
(ACL) injury, and tibiofemoral knee dislocation requiring
reduction.5,9,20,21,38,40 While these studies have examined
predictors of PN injury, few studies have investigated fac-
tors that may predict PN recovery in the setting of MLKI.

Based on clinical experience and previous literature that
shows an increased rate of neurovascular injury in patients
with higher BMI, for example, ultra-low-velocity knee dis-
location, we hypothesized that BMI as a feature would rank
highly in relative importance among the various features
for predicting recovery.10,18,28,37,38 However, other predic-
tive factors have not been clearly identified. The purpose of
this study was to characterize PN injuries and develop a
predictive model of complete PN recovery after MLKI using
patient characteristics, injury, and treatment data.

METHODS

Cohort Selection

This multicenter, institutional review board–approved
study was conducted as a retrospective review of patients
who were initially evaluated at 1 of 2 academic hospital
level 1 trauma centers for treatment of MLKI with associ-
ated complete PN palsy between 2006 and 2021. Inclusion
criteria for patients were a diagnosis of MLKI confirmed on
magnetic resonance imaging (MRI), surgical reconstruction
or repair of 2 or more ligaments, and clinical diagnosis of
complete PN palsy based on the presence of complete foot
drop on physical examination with or without sensory def-
icits. Diagnosis of complete PN palsy could be made at
any time between the date of injury and the first episode
of surgical intervention. Exclusion criteria included a
diagnosis of MLKI without associated complete PN palsy
(ie, absence of foot drop on physical examination) or
a diagnosis of MLKI with associated partial PN palsy

(ie, presence of partial foot drop/extensor hallucis longus
deficit on physical examination). Patients with MLKI eval-
uated with only paresthesia in the PN distribution without
concomitant motor symptoms were also excluded.

Predictors Measured

Demographic and perioperative data for each patient
were obtained from electronic medical records. Recorded
variables included age at the time of injury, sex,
BMI, smoking status, date of injury, date of the first sur-
gery, use of external fixation during the first surgery,
and date(s) of secondary and tertiary staged surgeries
(if applicable). MLKIs were categorized by Schenck
classification,12 mechanism of injury (ultralow velocity
[eg, fall from standing], low velocity [eg, sports], and high
velocity [eg, motor vehicle accident]),41 presence of knee
dislocation on lateral and anteroposterior radiographs,
and presence and type of periarticular fracture (femoral
condyle, tibial plateau, or fibular head) at injury requiring
surgical repair. MLKIs were also classified as acute
(<6 weeks between date of injury and date of first surgery)
or chronic (>6 weeks).

Time elapsed between the date of injury and date of
identification of PN palsy was recorded. Complete inju-
ries to the common PN initially identified on clinical
examination were confirmed using both the preoperative
MRI and the intraoperative report for the first surgery.
Intraoperative reports were used to identify PN edema,
contusion, displacement, and/or discontinuity. Concomi-
tant PN neurolysis, repair, or graft was noted from the
intraoperative report. Subsequent readmissions, reopera-
tions, and complications were recorded based on clinical
follow-up.

Surgical Technique

The surgical technique for repair or reconstruction
of MLKIs depends greatly on the patient’s age, function,
ligamentous involvement, associated injuries, vascular
status, and knee stability, and thus specific surgical tech-
niques are extremely heterogeneous and beyond the scope
of this paper. However, given that every MLKI in our
cohort included a PLC injury and PN palsy, the same sys-
tematic approach to the PN nerve was taken in each case.
A standard posterolateral approach to the knee was per-
formed with the knee in 90� of flexion. Three windows were
developed—within the iliotibial band (ITB), between the
ITB and biceps femoris, and posterior to the biceps femoris
for PN exploration and neurolysis when applicable.
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In every case, the PN was explored from its course, emerg-
ing from posterior to the biceps femoris at least 6 to 7 cm
proximal to the joint line, to coursing around the fibular
neck, with 1 to 2 cm of peroneal fascia incised to free the
nerve distally. A formal PN neurolysis was performed with
any PLC exposure intraoperative indication of PN edema,
contusion, displacement or kinking, scar, or essentially any
case in which the PN did not appear completely intact.
In cases of PN discontinuity, a primary repair was per-
formed if the nerve ends appeared to be cleanly transected
and able to be approximated without undue tension. No
nerve grafting was required in our cohort.

Outcomes Measured

Resolution of PN palsy symptoms was determined using
physical examination findings from follow-up notes. Com-
plete resolution was defined as the absence of foot drop and
presence of Medical Research Council grade 5 strength in
the deep PN–innervated muscles (eg, tibialis anterior,
extensor hallucis longus) on physical examination.
For patients who experienced complete recovery, time to
recovery was defined as the time elapsed between identifi-
cation of PN palsy and identification of PN recovery. If
postinjury electromyography (EMG) was performed, the
date of the visit and time elapsed between identification
of PN palsy and the EMG visit were recorded. Indications
for EMG were patients with MLKI with a PN palsy who did
not display any signs of recovery at the 3-month postoper-
ative visit.

Statistical Analysis

Descriptive statistics were performed for the cohort. Con-
tinuous variables were assessed for normality using the
Shapiro-Wilk test, and Student t tests and Wilcoxon rank-
sum tests were used to compare normal and nonnormal
distributions, respectively. Categorical variables were com-
pared between groups using chi-square and Fisher exact
tests where appropriate.

While logistic regression models are frequently used in
the literature to investigate predictors of MLKIs, they lack
the ability to learn from complex relationships between
multiple inputs and improve when “fed” additional data.3,22

In contrast, supervised machine learning algorithms are
able to study relationships in a training data set and, with
experience, are able to independently recognize patterns.
These predictions are then compared with the “correct
answers” in a testing set to determine the accuracy of the
algorithm. Supervised machine learning models, particu-
larly the random forest (RF) classifier, have shown signifi-
cant promise in their predictive ability compared with other
models including logistic regression in the orthopaedic
literature,22 yet their use is limited. In the present study,
the RF classifier algorithm was used to develop a model
that predicted the likelihood of complete PN recovery from
demographic, injury, and treatment variables (henceforth
referred to as “features”). The RF classifier consists of a
large number of decision trees (so-called forest) created
based on feature order and number, that are first generated

and then voted for by popularity.6 The RF classifier was
used in this study because multiple studies have demon-
strated its robust predictive accuracy, high sensitivity to
small changes in data, resistance to overfitting due to
model design, and minimal requirements for feature nor-
malization and feature selection.1,6,22,29

Given the high sensitivity of RF to small changes in data
and the sample size, patients with missing values were
removed to yield the final data set of 16 patients. Features
used to build the model were selected based on clinical sig-
nificance and existing MLKI literature demonstrating the
importance of the following features on clinical outcomes.§

Selected features included BMI, age, sex, chronicity of
injury, mechanism of injury, laterality of injury, documen-
ted dislocation requiring reduction, periarticular fractures
(femoral condyle, tibial plateau, or fibular head) requiring
surgical fixation, and application of an external fixator.
Schenck classification, time between injury and surgery,
ACL tear, medial collateral ligament tear, posterior cruci-
ate ligament tear, PLC tear, discontinuity noted intrao-
peratively, staged reconstruction, manipulation under
anesthesia, use of an ankle-foot orthosis (AFO) at any time
point postoperatively, and tendon transfer were also vari-
ables included. Intraoperative nerve findings including PN
edema, contusion, displacement, and procedures performed
on the PN, including neurolysis, repair, and graft, were not
included as features in the model.

Model Validation

The model was trained using the randomForest and caret
packages in R Version 4.1.0 (R Foundation for Statistical
Computing).25,27 Cross-validation of the model was
performed using leave-one-out cross-validation (LOOCV).
In LOOCV, model training is conducted with all except a
single participant’s data, which are used as the test data
set. This process is replicated N times (N ¼ sample size).
With each subsequent test, a different participant is singled
out to be used as the test data set until every participant
has been used, allowing for aggregation of results in an
otherwise small data set.1,4,13,32

Model Performance

The performance of LOOCV of our RF model was deter-
mined by measuring overall accuracy, F1 score, and area
under the receiver operating characteristic curve
(AUC).1,22 Accuracy was calculated as the number of
patients accurately classified by the model as patients who
recovered or did not recover complete PN function divided
by the total number of patients in the sample. The AUC is a
measure of separability, representing the model’s ability to
distinguish patients who recovered complete PN function
from those who did not. An accuracy and AUC >80% were
considered excellent; 71% to 80%, good; 51% to 70%, fair;
and �50%, poor.1 An F1 score (a harmonic mean of preci-
sion and recall) that was close to but not equal to 1 was

§References 5, 9, 10, 16, 18, 20, 21, 37, 38.
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considered most favorable.11 This value indicates model
accuracy without overfitting. Among the features used to
build the model, feature importance in rank order was
determined and plotted on a scale of 0 to 1.0 from lowest
to highest contribution to recovery using the variable
importance function for RF models in the caret package.
For the top 3 features in the variable importance plot,
partial dependence plots were used to calculate and visual-
ize the partial dependence of the outcome on each of the
various features used in the RF model.14,31

RESULTS

MLKIs with complete PN palsy constituted 8.0% (19/237)
of all recorded MLKIs at both investigating institutions.
Of the patients with complete PN palsy, 16 had complete
data without loss to follow-up and were included in the
investigational cohort. Patients who completely recovered

PN function (n ¼ 4; 25%) by final follow-up were then
compared with those who did not recover any PN function
(n ¼ 12; 75%). Of all studied patients with complete PN
palsy, 12 (75%) had documented dislocation requiring
reduction.

There were no significant differences between the no-
recovery and complete-recovery groups in age, sex dis-
tribution, BMI, low-velocity mechanism of injury, time to
treatment, individual ligaments injured, Schenck classifi-
cation of injury pattern, dislocation at the time of injury,
fracture at the time of injury requiring surgery, external
fixation use, time to PN palsy diagnosis, staged reconstruc-
tions, or follow-up times (Tables 1 and 2). The minimum
follow-up time in our cohort was 3 months, and the maxi-
mum time was 104 months.

Postoperatively, there were no significant differences
between the study groups with respect to use of AFO, EMG,
time between PN diagnosis and EMG, or stiffness requiring
manipulation under anesthesia (Tables 1 and 3).

TABLE 1
Patient Characteristics, Injuries, and Operative Managementa

No PN Recovery, n ¼ 12 Complete PN Recovery, n ¼ 4 P

Age, y 29.5 ± 12.9 22.3 ± 5.4 .30
BMI 34.7 ± 12.1 33.89 ± 7.62 .90
Male sex 12 (100) 2 (50.0) .08
Injury laterality, right 4 (33.3) 2 (50.0) .99
Injury chronicity, chronic 1 (8.3) 1 (25.0) .99
Mechanism of injury, low velocity 9 (75.0) 4 (100) .71
External fixation required 6 (50.0) 1 (25.0) .77
Fracture at injury requiring surgery 4 (33.3) 0 (0) .21
Dislocation at time of injury 8 (66.7) 4 (100) .51
Staged reconstruction, 2 surgeries 5 (41.7) 3 (75.0) .56
Time to treatment, days 26.8 ± 48.6 23.3 ± 16.2 .89
Time to PN palsy diagnosis, days 0.7 ± 1.1 0.5 ± 1.0 .79
Time to complete PN recovery, days — 609.5 ± 539.4 —
Required manipulation under anesthesia 4 (33.3) 2 (50.0) .99
Follow-up, mo 31.8 ± 31.8 20.3 ± 17.9 .51

aData are reported as mean ± SD or n (%). BMI, body mass index; PN, peroneal nerve. Dashes indicate not available.

TABLE 2
Schenck Classification and Ligamentous Injuriesa

No PN Recovery, n ¼ 12 Complete PN Recovery, n ¼ 4 P

Schenck classification .34
KD1 3 (25.0) 0
KD3L 5 (41.7) 3 (75.0)
KD4 1 (8.3) 1 (25.0)
KD5 3 (25.0) 0

Ligaments injured
ACL 10 (83.3) 4 (100) .99
PCL 9 (75.0) 4 (100) .71
MCL 1 (8.3) 1 (25.0) .99
LCL 10 (83.3) 4 (100) .99
PLC 12 (100) 4 (100) —

aData are reported as n (%). ACL, anterior cruciate ligament; KD, knee dislocation; LCL, lateral collateral ligament; MCL, medial
collateral ligament; PCL, posterior cruciate ligament; PLC, posterolateral corner; PN, peroneal nerve.

4 Vasavada et al The Orthopaedic Journal of Sports Medicine



On cross-validation with LOOCV, the RF model was
shown to predict complete PN recovery in patients with
MLKI based on patient characteristics, injury characteris-
tics, and management, with a classification accuracy of
75%. The AUC predicting complete PN recovery was deter-
mined to be 0.64. The F1 score was determined to be 0.86
(Figure 1). Accuracy was considered “good” and the AUC
was considered “fair.” Variable importance plotting showed
that BMI, sex, and age ranked among the top 3 most impor-
tant contributors to the model (Figure 2). Subsequent par-
tial dependence plots demonstrated that increasing age and

BMI, as well as male sex, increased the probability of poor
recovery (Figure 3).

DISCUSSION

The primary findings of this study were that in patients with
MLKI with complete PN palsy and associated foot drop,
increasing BMI, male sex, and increasing age were the most
important predictors of poor nerve recovery in our machine
learning model. Increasing BMI and age contributed to
poorer neurological recovery, with plateaus seen at approx-
imately a BMI of 40 and age of 45 years, respectively. BMI

Specificity

Se
ns

iti
vi

ty

1.0 0.8 0.6 0.4 0.2 0.0

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

Figure 1. The receiver operating characteristic curve of a
patient with multiligamentous knee injury and complete pero-
neal nerve palsy for predicting recovery based on patient
characteristics, injury characteristics, and management.
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Nerve discontinuity
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MCL injury
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Figure 2. Variables ranked by relative contribution to predic-
tion of recovery. While the variable importance function
shows contributions, it does not determine whether these
contributions are positive or negative. ACL, anterior cruciate
ligament; AFO, ankle-foot orthosis; BMI, body mass index;
EMG, electromyography; LCL, lateral collateral ligament;
MCL, medial collateral ligament; MUA, manipulation under
anesthesia; PCL, posterior cruciate ligament; PLC, postero-
lateral corner; PN, peroneal nerve.

TABLE 3
PN Intraoperative Findings and Treatmenta

No PN Recovery, n ¼ 12 Complete PN Recovery, n ¼ 4 P

PN intraoperative findings
Edema 1 (8.3) 2 (50.0) .41
Contusion 2 (16.7) 4 (100) .05
Displacement 4 (33.3) 1 (25.0) .96
Discontinuity 6 (50.0) 0 .23

PN procedures
Neurolysis 9 (75.0) 4 (100) —
Repair 3 (25.0) 0 .55

Used AFO 11 (91.7) 3 (75.0) .99
Underwent EMG 8 (66.7) 1 (25.0) .38
Time from PN diagnosis to EMG, days, mean ± SD 202.6 ± 172.6 133.0 —
Underwent therapeutic tendon transfer 1 (8.3) — —

aData are reported as n (%) unless otherwise specified. AFO, ankle-foot orthosis; EMG, electromyography; PN, peroneal nerve.Dashes
indicate not available.
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was found to be the greatest predictor of poor nerve recovery,
which confirmed our primary hypothesis. In addition, an RF
classifier model scan can be built to predict complete recov-
ery with a good degree of accuracy and separability without
overfitting. While the features used in the model are not
individually predictive of the outcome, collectively they pre-
dict recovery with a good degree of accuracy, an AUC of 0.64
and an F1 score of 0.86. To date, this is the largest cohort to
our knowledge of patients with complete PN palsy studied
using machine learning to predict recovery from complete
PN palsy. Clinically, our model has the potential to assist
orthopaedic surgeons and physical therapists in identifying
patients with PN injury after MLKI who are most at risk of
long-term disability, allow for improved prognostication and
patient counseling, and encourage early intervention if and
when appropriate.

Prior studies describing MLKI with concomitant com-
plete PN palsy are limited to small case series.8,34,35 In the
present study, we report on 16 patients with complete foot
drop in a multicenter cohort of 237 MLKIs. In the current
literature, the largest study of predictors of PN injuries
consisted of 26 patients with PN palsy.38 The aforemen-
tioned study found that while sex, BMI, and fibular head
fracture were predictive of PN injury, only younger age was
a significant predictor of PN recovery. However, this study
included only patients with documented knee dislocations
and did not investigate other variables that may affect PN
recovery, such as having a nondislocated MLKI, the use of
external fixation, time to treatment, or any treatment-
related variables (eg, staged reconstructions) in their mul-
tivariate regression model.38 In the current study, patient
characteristics, injury characteristics, diagnostic tests, and
operative management of the MLKI and PN injury were
factored into the analysis, resulting in a more robust and
informed model. Partial dependence plots demonstrated

that the probability of not recovering complete PN function
was partially dependent on BMI, increasing until approxi-
mately a BMI of 40 and stabilizing thereafter. Similarly,
partial dependence on age continued to increase until
approximately the age of 45 years, after which the curve
began to stabilize. Male sex was also shown to have a poorer
probability of recovering complete PN function per partial
dependence plots. These findings have the potential to
guide prognosis in this patient population, with more real-
istic expectation setting for patients regarding their
recovery.

The incidence of complete PN recovery in the current
study was 25%, which is within the range of values reported
in the literature, 14% to 75%.15,30 Similar to Peskun et al,38

our model and the partial dependence plot interpretation of
the model showed that increasing BMI was a predictor of
poor recovery. Multiple studies of outcome in patients with
MLKI have pointed to obesity as a predictor of poor out-
comes in general.10,38 Studies have shown that patients
with obesity are more likely to experience neurovascular
injury, largely in the context of ultra–low velocity knee
dislocation.18,28,37 Obesity also has implications in nerve
recovery after injury, not just as a risk factor for injury.
Whether through metabolic syndrome or diabetes-
associated neuroinflammation or slowed conduction veloci-
ties, multiple animal model studies have demonstrated
worse neural markers and neuroinflammation in obese
models.2,17 In vivo clinical studies have demonstrated
worse nerve recovery and conduction velocities in Bell
palsy, carpal tunnel syndrome, and PN palsy after total hip
arthroplasty in patients with obesity.7,36,42 Our model also
showed that increasing age was a risk factor for poor PN
recovery. This is consistent with literature that has shown
that the rate of peripheral nerve regeneration decreases
with age.23 Unlike Peskun et al, who found that sex was
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Figure 3. Partial dependence plot of probability of not recovering complete peroneal nerve function based on (A) body mass index
(BMI), (B) age, and (C) sex.
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only a predictor of PN injury, not recovery, our results
imply that male sex is a poor predictor of recovery in
patients with complete nerve injury.

Notably, all patients with complete PN palsy in our study
had PLC injuries, which have previously been demon-
strated to be significantly associated with a higher rate of
PN injury compared with those without PLC injury.20

Kahan et al20,21 identified pathoanatomic risk factors for
PN injury among patients with MLKI that included knee
dislocations (Schenck grades 3 and 4), PLC injuries, and
midsubstance tearing and/or fibular avulsion of the lateral
collateral ligament (LCL). However, our analysis found
Schenck classification to be a less important predictor of
recovery from PN palsy compared with patient character-
istics and time to treatment, while PLC and LCL injuries
were some of the least important predictors for recovery
based on our model. This implies that while anatomic fea-
tures of the initial injury may predict the likelihood and the
specific location of PN injury, these same characteristics
may not be as predictive of prognosis compared with known
risk factors for surgical outcomes in general (eg, age, sex,
BMI, time to treatment) and for neural recovery (eg, EMG
findings). While Kahan et al20 did not identify specific ana-
tomic characteristics that portended recovery, they did find
that different patterns of LCL injury (fibular avulsion vs
femoral avulsion vs midsubstance tear) were associated
with different rates of PN palsy and further speculated that
different LCL injury patterns could be associated with
different prognoses for nerve recovery. However, our model
grouped together all LCL injury types without distinguish-
ing tear pattern, and thus we were unable to determine
whether LCL injury pattern was a significant predictor of
nerve recovery. Further studies should include consider-
ation of PLC and LCL injuries, along with ligamentous pat-
tern and Schenck classification, in their analysis.

Interestingly, nerve discontinuity was not the best
predictor of recovery. It is known that neurotmesis leads
to Wallerian degeneration of the axon distal to the site of
neurotmesis, and even with aggressive and early nonoper-
ative treatments including AFO use and operative treat-
ments including nerve repair, grafting, and tendon
transfers, outcomes remain poor.26 Given this, one would
expect nerve discontinuity seen intraoperatively to be the
most important predictive feature in our model. Intuitively,
nerve discontinuity should be the strongest predictor of
lack of recovery, as a severed PN will not simply “heal.”
Surgeons who encounter PN neurotmesis intraoperatively
should appropriately counsel patients on recovery and per-
haps discuss earlier treatments targeted toward the PN,
such as tendon transfer, if nerve repair or grafting is not
possible. In our cohort, however, while 6 patients with
discontinuity did not recover, 6 patients without disconti-
nuity also did not recover, suggesting that the absence of
discontinuity was not the best predictor of recovery in our
model. While electromyograms can be useful adjunctive
information in the patient with MLKI with PN palsy who
does not demonstrate evidence of recovery, we found that
EMG results influence treatment less than patient-related
factors (such as age, BMI, activity demands, and occupa-
tion) and timeline and nature of PN recovery.23,26,33,38

Limitations

This study has several limitations because of the retrospec-
tive nature of data collection. Despite the very large overall
size of our cohort, the complete palsy cohort had a relatively
small sample size and missing values in the data because of
difficulty with follow-up, which were common in the patient
population with MLKI at the investigating tertiary care
centers and anecdotally are likely an issue throughout the
United States, particularly with follow-up at trauma cen-
ters. Unfortunately, a majority of intraoperative findings
could not be included as features used to train the RF model
to build the most robust model possible. Intraoperative
findings and nerve procedures at the time of initial MLKI
reconstruction should be incorporated in future machine
learning and predictor studies. Machine learning algo-
rithms improve with data or experience, as exposure to
patterns helps them learn. Here we demonstrated that our
model can predict recovery well given reported perfor-
mance metrics. In order to further increase the model’s
predictive ability and to investigate the predictive ability
of individual variables at a statistically significant level, a
larger training set is required, and sources of bias in the
model include differences in surgeon approach to manage-
ment of PN injury as well as the imbalanced outcome data.
In addition, RF is one of many models available, and fur-
ther research must consider other models that may be
superior to the current model. Future studies should build
on our work and construct models with larger patient data
sets and consider the use of data augmentation techniques
in order to build the most robust model that can be used for
clinical decision making.

CONCLUSION

MLKI with complete PN palsy remains a challenging injury
to treat and continues to have life-altering impacts on
patients. Our model has the ability not only to identify
important contributors to recovery (age, sex, BMI), but also
to predict with good accuracy whether a patient who is
evaluated with complete PN injury will recover. While fur-
ther study of machine learning models with larger patient
data sets is required to identify the most superior model,
these findings present an opportunity for orthopaedic sur-
geons to better identify, counsel, and treat patients with
MLKIs and concomitant complete PN palsy.
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