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Contemporary Review

Introduction

Disorders of the foot and ankle, as well as their treatment, 
can be temporarily disabling and affect both mobility and 
independence. With an increase in the understanding of 
foot and ankle conditions and improved surgical tech-
niques, more patients are undergoing elective foot and 
ankle surgery.8,36, 44,83 From a rehabilitation perspective, it 
is known that postoperative rehabilitation plays an impor-
tant role in helping orthopaedic patients return to their 
baseline functional status.30,72,104 With regard to prehabili-
tation, modifiable factors such as strength, baseline func-
tion, mental health, and education have been shown to be 
predictive factors for orthopaedic outcomes.5,9,23 Varying 
outcomes with prehabilitation have been reported in both 
hip and knee arthroplasty.30,72,104 However, the impact of 
prehabilitation in foot and ankle surgery remains largely 
unknown. Thus, the purpose of this review was to explore 
existing prehabilitation programs in other regions of the 
lower extremity and the theoretical benefits of prehabilita-
tion for elective foot and ankle surgery.

Background: Prehabilitation in 
Orthopaedic Surgery

Prehabilitation has been described in the literature as early as 
the 1940s.71 In orthopaedic surgery, a widely cited review 
published in 2002 laid a conceptual framework for prehabili-
tation and defined it as “the process of enhancing functional 
capacity of the individual to enable to them to withstand the 
stressor of inactivity.”21 The authors first outlined negative 
consequences of physical inactivity on the musculoskeletal 
system as well as on the cardiovascular system, which may be 

expected following orthopaedic surgery. Then, the authors 
proposed general prehabilitation principles including patient 
education regarding upcoming procedures, cardiovascular 
training, resistance training, flexibility exercises, and func-
tional task training. Without much supporting evidence,  
however, the authors proposed that patients undergoing  
prehabilitation would theoretically have a higher level of 
functional capacity to better withstand the stress of surgery.

Over the past 2 decades, this argument has been substan-
tiated by numerous clinical trials investigating the effect of 
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prehabilitation on postoperative outcomes in orthopaedic 
surgeries. Prehabilitation prior to total knee arthroplasty 
(TKA)6,11,15,16,18,22,26,32,40-42,47,56,58,59,76,77,79,86,89,93,97,99,101,107 
has been most commonly studied, but studies have also 
been completed in total hip arthroplasty (THA),13,25,28, 35,39,68 
lumbar spine surgery,49,51,55,65,78 anterior cruciate ligament 
reconstruction (ACLR),46,82 and femoroacetabular impinge-
ment (FAI) syndrome.31 Several systematic reviews17,30,72,103,104 
have synthesized these studies and demonstrated that preha-
bilitation is associated with improvement in specific out-
comes for patients undergoing orthopaedic surgery.

For patients undergoing TKA, prehabilitation programs 
range from 3 days to 12 weeks and focus on lower extrem-
ity strengthening and general mobility.30 One systematic 
review found low to very low certainty of evidence that 
prehabilitation resulted in superior knee function preop-
eratively and up to 3 months postoperatively.30 Another 
systematic review reported moderate certainty that preha-
bilitation results in superior outcomes in knee function, 
knee flexion strength, and 6 Minute Walk Test (6MWT) 
prior to surgery. However, the authors concluded there 
was low certainty of postoperative improvement in knee 
function, range of motion, strength, quality of life, Timed 
Up and Go (TUG) test at 6 weeks, and in knee function, 
Health-Related Quality of Life (HRQOL), and stairs test 
at 3 months.72

Prehabilitation protocols for THA typically involve up 
to 12 weeks of sensorimotor training, strengthening, car-
diovascular exercises, and/or education.104 One system-
atic review concluded that exercise-based prehabilitation 
resulted in significant improvement in the 6MWT, TUG 
test, chair-rise test, and stair climbing.104 A meta-analysis 
by Punnoose et al72 demonstrated moderate certainty of 
evidence that prehabilitation promotes superior out-
comes in HRQOL and hip abductor strength and low cer-
tainty of improvement in preoperative pain and function. 
Additionally, there was low certainty of improvement in 
hip function at 3 and 12 months postoperatively.

For patients undergoing lumbar spine surgery, prehabili-
tation has consisted of up to 2 months of exercise, nutrition, 
and cognitive-behavioral therapy.49,51,55,65,78 Punnoose 
et al72 showed that there was high certainty of evidence that 
prehabilitation leads to better outcomes in back pain, mod-
erate certainty in improvement in HRQOL, and low cer-
tainty of benefit in preoperative function. Postoperatively, 
there was low certainty of evidence in better outcomes for 
back pain at 3 months and moderate certainty of evidence in 
functional improvement at 6 months.

There are fewer RCTs exploring prehabilitation for 
ACLR and hip arthroscopy for FAI. However, for ACLR, 
one RCT studied a 6-week prehabilitation exercise program 
that consisted of supervised resistance exercises and bal-
ance training. The authors showed improved knee function 
preoperatively based on the single-legged hop test and the 

modified Cincinnati score that lasted at least 12 weeks post-
operatively.82 Another RCT demonstrated that a 4-week 
prehabilitation exercise program including strengthening, 
functional balance, muscle control, and cocontraction 
resulted in significantly greater improvements in knee 
extension strength and single hop distance test at 12 weeks 
postoperatively.46 One systematic review synthesizing 
RCTs and cohort studies concluded that prehabilitation 
prior to ACLR may improve neuromuscular and self-
reported knee function as well as return to sports.27 For 
patients undergoing hip arthroscopy for FAI, a pilot RCT 
that consisted of an 8-week home exercise prehabilitation 
program focusing on hip muscles demonstrated better knee 
extension strength and hip flexion strength at 3 months 
postoperatively.31 Thus, there are varying levels of support-
ing evidence for prehabilitation programs prior to orthopae-
dic surgery, and further research is necessary to understand 
how to optimize patients’ preoperative strength, range of 
motion, and overall health.

Unfortunately, there is limited evidence to support the 
concept of prehabilitation in foot and ankle surgery. A 
recent systematic review identified 4 studies that demon-
strated positive results with various preoperative education 
before elective foot and ankle surgery.100 One study from 
the United Kingdom found that the use of preoperative 
patient information packets on procedure details, recovery 
timeline, risks, and potential complications of surgery was 
well received by patients.91 Another study from Germany 
evaluated the effect of a 2½-hour preoperative multidisci-
plinary training course that included education on the pro-
cedure, perioperative expectations, and postoperative 
protocols followed by an opportunity to practice ambulat-
ing with assistive devices.80 Following intervention, they 
reported significant improvement in patient knowledge and 
satisfaction, but no effect on preoperative anxiety.80 An 
additional 2 studies from the United Kingdom found that 
preoperative educational interventions led to significantly 
reduced length of hospital stay.81,95 Selvan et al81 set up a 
single course 3 weeks before surgery led by a nurse who 
provided education on the procedure and postoperative 
course and a physical therapist who reviewed postoperative 
weightbearing restriction, evaluated mobility, and instructed 
on stair navigation and safe use of crutches. In the study by 
Thomas et al,95 patients were invited to join a “foot school” 
group session within 2 weeks of surgery led by (1) a nurse 
who provided education on postoperative care and (2) phys-
ical and occupational therapists who trained patients on 
ambulation with crutches or postoperative footwear, stair 
navigation, and exercise practice. Although these studies 
demonstrate that prehabilitation efforts may improve patient 
knowledge and reduce postoperative length of stay, they do 
not report on patient-reported outcome measures, functional 
outcomes, performance measures, and other important out-
comes such as falls.
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Presentation: Common Physical 
Impairments and Psychological 
Symptoms Seen in Patients 
Undergoing Elective Foot and Ankle 
Surgery

Patients undergoing elective foot and ankle surgery may 
have deficits in foot and ankle strength, function, range of 
motion (ROM), and proprioception. For example, for 
patients with ankle osteoarthritis, a systematic review dem-
onstrated significantly less range of motion and strength in 
ankle dorsiflexion and plantarflexion in addition to reduced 
calf circumference.4 Hindfoot mobility as measured by 
ankle inversion and eversion in the frontal plane may also 
be reduced.98 Additionally, one study using magnetic reso-
nance imaging revealed smaller cross-sectional areas of the 
gastrocnemius-soleus complex of the affected extremity,105 
whereas in another study electrodiagnostic testing demon-
strated reduced electromyography amplitudes of the gas-
trocnemius and decreased frequencies of the tibialis 
anterior, gastrocnemius, and peroneus longus muscles.98 
These findings are potentially concerning because muscu-
lar impairments may lead to limited mobility as well as 
overcompensation of the unaffected limb or proximal mus-
cles of the affected limb during ambulation, which can 
cause further muscular imbalance and instability following 
ankle arthroplasty or arthrodesis.

Patients undergo elective foot and ankle surgery for a 
variety of conditions, and may benefit from prehabilitation 
to improve preoperative function and strength. In patients 
with chronic ankle instability, decreased proprioception and 
evertor muscle weakness have been reported.45,90,106 
Additionally, it is postulated that functional shortening of 
the peroneus brevis in progressive collapsing foot defor-
mity (PCFD) could be a factor in prolonging recovery even 
though hindfoot alignment is restored.43 Prehabilitation-
related peroneal tendon strengthening could have a crucial 
role in restoring foot function after surgery.43,54 In regard to 
talocalcaneal coalition, especially when associated with 
hindfoot deformity, limited hindfoot inversion and eversion 
may result in imbalanced function of the tibialis posterior 
tendon and the peroneal tendons. Efforts to improve the ten-
don and muscle function have been postulated to help with 
recovery if done as part of prehabilitation before coalition 
excision or arthrodesis.

For patients with plantar fasciitis, weakness in ankle 
plantarflexion, dorsiflexion, inversion, and eversion has 
been observed75 as well as limited ankle active and passive 
dorsiflexion secondary to a tightened gastroc-soleus com-
plex.38 For patients with tibialis posterior tendinopathy, 
decreased subtalar inversion and foot inversion strength, 
impaired ability to achieve normal push-off secondary to 
weak deep compartment muscle strength, and poor unipedal 
standing balance were seen.74

Following lower extremity orthopaedic surgery, patients 
are at higher risk of falling due to imbalance, impaired gait, 
and pain associated with their pathology, in addition to 
postoperative weightbearing restrictions. Postoperative 
falls may lead to complications such as fracture, revision 
surgeries, hospital readmissions, unnecessary emergency 
department visits, or health care provider evalautions.53,73,102 
The incidence of falls in the first year following discharge 
for total knee or hip arthroplasty has been reported to be as 
high as 43%.50 A more recent study on foot and ankle sur-
gery reported a 29% incidence of falls in the first 6 weeks 
after discharge.7 Although the authors of this study found 
that antidepressant use and higher postoperative pain scores 
were associated with increased risk of falling,7 it is also 
important to note that all patients also had postoperative 
weightbearing restrictions and used assistive devices for 
ambulation. The location of surgery (forefoot, midfoot, 
hindfoot, or ankle) was not a significant variable influenc-
ing fall risk in this study.7

Following foot and ankle surgery, many patients have 
partial or nonweightbearing restrictions for up to 12 weeks 
and require assistive devices for ambulation. Orthopaedic 
knee scooters have gained popularity among foot and ankle 
surgery patients as they require less energy than crutches or 
walkers and allow for faster mobility than other conven-
tional ambulatory aids while adhering to weightbearing 
restrictions. Unfortunately, knee scooters are a significant 
risk factor associated with postoperative falls, and falls can 
lead to complications and prolonged recovery. Three stud-
ies have reported that the prevalence of postoperative knee 
scooter–related falls ranges from 25 to 44%.102,108,111 The 
prevalence of knee scooter–related injuries in a prospective 
cohort study was found to be 15%, and on average these 
injuries prolonged recovery by 7 weeks.102 Injuries in 
another study included a rotator cuff tear requiring surgery, 
wound dehiscence, knee and hand lacerations, bruised ribs, 
and severe fright.108 In a survey of American Orthopaedic 
Foot & Ankle Society surgeons, the prevalence of postop-
erative knee scooter–related injuries was estimated to be 
2.5%, and 34% of those injuries were treated operatively.73 
Despite the apparent risk associated with knee scooter use, 
patients report very high satisfaction scores and continue to 
prefer knee scooters over conventional ambulatory 
aids.88,102,111 There have been no studies investigating the 
effect of preoperative physical therapy, ambulatory aid 
training, patient education or other preventative strategies 
on fall risk after foot and ankle surgery. To this end, most 
patients in one study reported receiving no instruction or 
education on the proper use of knee scooters.111

Beyond physical impairment, patients with foot and 
ankle disorders tend to have higher proportion of depres-
sion and anxiety than patients in general practice settings96 
and possibly other orthopaedic patients.12,34,109 In foot and 
ankle patients, the prevalence of anxiety and depression has 
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been reported to be 30% and 27%, respectively.64 The pres-
ence of depression and anxiety was negatively associated 
with pain and impaired quality of life,64 and pain-related 
fear contributed to self-reported disability in patients with 
foot and ankle pathology.48 Furthermore, preoperative anxi-
ety predicted worse pain and function during early postop-
erative follow-up in patients undergoing elective foot and 
ankle surgery.66 Preoperative antidepressant use has also 
been associated with increased risk of postoperative falls.7 
Despite the lack of evidence to support an argument that 
preoperative treatment of psychological symptoms can 
improve outcomes for foot and ankle patients, it may be 
prudent to screen patients for these symptoms prior to sur-
gery84 and referred to the appropriate clinicians to optimize 
their recovery given limited evidence from other orthopae-
dic studies.24,69

Given that there is often a waiting period or delay prior 
to elective foot and ankle surgeries, there is a window of 
opportunity for prehabilitation to improve not only physical 
impairments associated with foot and ankle disorders but 
also psychological distress which may affect postoperative 
outcomes.

Treatment: Prehabilitation for 
Patients Undergoing Elective Foot and 
Ankle Surgery

Currently, there are limited studies investigating the effect 
of prehabilitation on the outcomes of elective foot and ankle 
surgery. However, patients undergoing foot and ankle sur-
gery have substantial physical impairments, high rates of 
psychological distress, and high postoperative fall rates. We 
suggest a multimodal prehabilitation program consisting of 
patient education, health optimization, exercise, and ambu-
latory device training (Table 1). The goals of this program 
are aligned with those of prehabilitation in general, specifi-
cally to prepare the body to withstand a stressful event such 
as an orthopaedic procedure, to optimize safety, and to min-
imize the duration of dependent functioning.21

Patient Education

At the preoperative visit, the surgeon should discuss and 
provide a printed or electronically available guide to review 
the procedure, expectations, and the postoperative protocol. 
The details of the surgical technique, anesthetic plan, asso-
ciated risks and complications, as well as postoperative pain 
management and wound care instructions should be dis-
cussed. The patient should have a clear understanding of 
likely clinical outcomes, recovery timeline, weightbearing 
precautions, and the need for home modifications or dura-
ble medical equipment such as ambulatory aids. It is crucial 
to set realistic expectations for patients given that 66.3% of 

patients undergoing foot and ankle surgery were found to 
have higher expectations than surgeons did.52

Following foot and ankle surgery, patients are at high 
risk of falling, which may lead to complications and pro-
longed recovery. It is important to consider that depending 
on the type of surgery, patients may have weightbearing 
restrictions for up to 12 weeks and may require assistive 
devices for ambulation. Noncompliance rate with postop-
erative weightbearing restrictions has been reported to be 
27.5%,19 which may lead to suboptimal recovery and pos-
sible complications.102,111 Knee scooters are associated with 
reported prevalence of falls and associated injury as high as 
44%111 and 15%,102 respectively, and knee scooter–related 
injuries prolong recovery by an average of 7 weeks.102 Gait 
training using ambulatory aids, such as canes, crutches, 

Table 1. Preoperative Checklist for Patients Undergoing 
Elective Foot and Ankle Surgery.

Medical optimization Comanagement and optimization 
of medical conditions as well as risk 
stratification is done in consultation 
with primary care practitioner.
  Optimization of anemia, 

diabetes, hypertension, sleep 
apnea and other comorbidities

 Bone health screen
○ Vitamin D supplementation

 Nutritional assessment
 Weight management

Behavioral health 
optimization

 Anxiety screen: GAD-7
 Depression screen: PHQ-9
  Alcohol consumption and 

substance use screening

Educational topics   Procedure, anesthesia, risks and 
complications

  Clinical outcomes and recovery 
timeline

  Postoperative pain and wound 
care

 Weightbearing precautions

Prehabilitation 
assessment

  Activity level, function, gait, 
mobility and cognition

  Strength, range of motion, 
sensation, and proprioception

 Home environment

Prehabilitation 
interventions

  Training with appropriate 
ambulatory aid, durable medical 
equipment and/or other assistive 
devices
○  Transfers, ambulation, stair 

navigation, and activities of 
daily living

  Physical therapy–guided exercise 
program
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walkers, knee scooters, hands-free walking crutches, and 
other assistive devices should be included as a part of pre-
operative patient education for those with anticipated 
weightbearing restrictions.

Medical Optimization

Prior to elective surgery, routine screening of surgical risk 
factors should be performed in consultation with primary 
care practitioners. Providers can counsel patients with non-
modifiable risk factors1,2,20,33,70 regarding their increased 
risk of perioperative complications and comprehensively 
evaluate for modifiable risk factors14,29,61,62,87,92,94 so that the 
appropriate interventions can be prescribed. Nonmodifiable 
risk factors include older age, chronic medical conditions, 
heart disease, lung disease, vascular disease, neuropathy, 
and kidney disease. Modifiable risk factors include sub-
stance use (tobacco, alcohol, or narcotics), obesity, diabe-
tes, osteoporosis, hypertension, anemia, sleep apnea, poor 
nutrition, depression, and anxiety. Primary care providers 
should assist in modifiable risk factor reduction. Although 
nonmodifiable risk factors may not be eliminated, these 
conditions can be stabilized, and medications can be opti-
mized prior to surgery.

Potential wound issues after surgery can be minimized 
by maintaining better diabetic control with routine HbA1c 
and perioperative blood glucose monitoring in addition to 
qualified nutrition advice. Various HbA1c cutoff values 
from 7.0% to 8.0% have been suggested to minimize poten-
tial complications of elective surgery in diabetic patients; 
however, no consensus has been reached on the optimal 
level.57,85 The perioperative blood glucose target recom-
mended by the American Diabetes Association is 80 to 
180 mg/dL as values greater than 200 mg/dL are associated 
with increased risk of surgical site infection.57 Additionally, 
offering guidance about the signs and symptoms of infec-
tion or wound issues can aid in management.3

Nutrition and Weight Management

It is important to evaluate dietary habits, protein intake, vita-
min deficiency, and body mass index as these factors can 
compromise healing and increase risk of complication. An 
emphasis on high-quality carbohydrates, adequate protein 
intake, possibly in conjunction with dietary supplementation 
starting 7-10 days prior to surgery can optimize nutrition and 
healing.37 Given that only 1 in 6 patients undergoing foot 
and ankle surgery had a normal vitamin D level whereas 1 in 
5 patients were deficient, it may also be beneficial to mea-
sure a vitamin D level preoperatively, especially in patients 
undergoing bony procedures.10 It has been reported that a 
higher prevalence of nonunion following elective foot and 
ankle surgery was associated with vitamin D deficiency and 
insufficiency.60 Vitamin D–deficient patients should receive 

supplementation with 50 000 IU/weekly for 12 weeks and 
may have a level repeated prior to surgery to ensure ade-
quate repletion.

Behavioral Health Optimization

Surgeons should consider screening for any psychological 
symptoms indicative of depression, anxiety, and kinesio-
phobia, given the potential association of these diagnoses 
with suboptimal postoperative outcomes. Screening tools 
such as the general anxiety disorder-7 (GAD-7), patient 
health questionnaire (PHQ-9), or hospital anxiety and 
depression scale (HADS) can be used during preoperative 
assessment, and positive screens or poorly controlled symp-
toms may benefit from referral for further evaluation, coun-
seling, and/or pharmacologic management to optimize 
mental health prior to surgery.14,48,84 Behavioral health 
interventions and counseling resources should also be 
offered for alcohol, tobacco, and substance use, as these 
may increase the risk of surgical complications, impaired 
healing, and prolonged surgical recovery.

Preoperative Rehabilitation Assessment and 
Interventions

Patients with foot and ankle pathology demonstrate limita-
tions in ankle ROM, weakness in supporting and proximal 
muscles, and diminished proprioception. Prehabilitation 
programs should be designed to address specific deficits 
and functional impairments seen with each pathology. In 
general, exercise programs can include strengthening and 
stretching of the musculature involved in ankle and hind-
foot motion in order to improve gait biomechanics, ankle 
mobility, stability, and balance. Upper limb muscle strength 
is essential to facilitate mobility using ambulatory aids. In 
order to be partial or nonweightbearing, patients are required 
to flex the knee or limit the amount of weight placed on one 
portion of the foot. From a prehabilitation standpoint, 
strengthening the quadriceps as well as the brachioradialis 
and deltoid muscles in the upper extremities may aid in con-
trolling and using ambulatory devices even after foot and 
ankle surgery.110

The strength and stability of the knee and hip on the 
affected side, in addition to that of the unaffected lower 
extremity, lumbopelvic region, and upper extremities 
should be also optimized to prepare for nonweightbearing 
status and ambulatory aid use, thus protecting the operative 
site and reducing the risk of falls (Table 2).

Navigating transportation and the home environment in 
addition to performing activities of daily living can also 
pose substantial challenges postoperatively. As such, 
patients may benefit from learning techniques to safely nav-
igate activities of daily living, transfers, ambulation, and 
climbing stairs. These activities often entail the appropriate 
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and competent use of durable medical equipment including 
commodes, tub benches, crutches, wheelchairs, walkers, 
knee scooters, or other devices. Assessing the home envi-
ronment and living situation for accessibility, stairs, and 
rugs can help guide home modifications and identify safety 
concerns or challenges.

Complications, Contraindications, and 
Considerations

Prehabilitation is a relatively benign intervention that can 
be implemented prior to foot and ankle surgery. However, 
it may not be appropriate for all patients. Patients who sus-
tain acute trauma or require emergent surgery may not be 

candidates for prehabilitation. Other acute medical condi-
tions and concomitant orthopaedic conditions that would 
limit patients from participating in exercise would also be 
potential contraindications for prehabilitation.

Adherence to prehabilitation programs poses another 
challenge to patients although >70% adherence rate has 
been reported in clinical trials.72 Although exercises 
described in the previous section can be performed at home, 
patients with low baseline function, cognitive impairment, 
or decreased motivation may be directed to a more struc-
tured course of therapy to optimize results. Special attention 
should be given to patients with inflammatory arthritis63 and 
increased frailty67 as these diagnoses may exhibit poor base-
line function and require more rigorous prehabilitation.

Table 2. Sample Prehabilitation Exercise Program for Patients Undergoing Foot and Ankle Surgeries.a

Exercise Purpose Sample Instructions

Gastrocnemius-soleus 
(GS) stretching

Improve dorsiflexion range of motion for gait function Hold for 30 s in each leg, repeat 3 sets 
per session, and 2 sessions a day

Ankle pumps Improve range of motion and stability of ankle joints; 
stretch and strengthen the GS complex and tibialis 
anterior muscle

10 repetitions, twice a day

4-way ankle exercises Strengthen GS complex, tibialis anterior, tibialis posterior, 
and peroneal muscles

10 repetitions in each dorsiflexion, 
plantarflexion, inversion, and 
eversion, twice a day

Gluteal squeezes
Hooklying bridges

Strengthen gluteal muscle; improve trunk stability, gait, and 
posture

Patient may progress to hooklying bridges if gluteal 
squeezes are not challenging enough

10 repetitions, twice a day

Quad sets
Seated knee extension

Strengthen quadriceps; improve knee biomechanics and 
lumbopelvic stability

Patient may progress to seated knee extension if quad sets 
are not challenging enough

10 repetitions, twice a day.

Supine heel slides Strengthen quadriceps, hamstrings, hip flexor, and gluteal 
muscle

10 repetitions on each side (one side 
at a time), twice a day.

Straight leg raises Strengthen hip flexors, quadriceps, and abdominal muscles; 
improve stability and biomechanics of hip and spine

10 repetitions on each side (one side 
at a time), twice a day.

Side-lying leg raises Strengthen hip abductors, lumbopelvic region, and lower 
back

10 repetitions on each side (one side 
at a time), twice a day

Seated ankle circles Increase range of motion and stability of ankle joints; 
stretch and strengthen the GS complex, tibialis anterior, 
tibialis posterior and peroneal muscles

10 repetitions, twice a day

Deep knee bends Maintain ankle dorsiflexion; strengthen GS complex, tibialis 
anterior, quadriceps, hamstrings, and gluteal muscles; 
improve balance, stability, and proprioception

10 repetitions, twice a day

Calf raises Strengthen GS complex and tibialis posterior muscle 10 repetitions, twice a day
Single leg balance Improve ankle, knee, and hip stability and proprioception, 

balance, and coordination
Hold for up to 1 min on each side, 

twice a day. May progress to eyes 
closed when not challenging enough

If patients demonstrate positive Romberg test, patients may practice balancing with their 2 feet on the 
ground and eyes closed.

Seated push up Strengthen triceps, pectoral, and shoulder muscles 10 repetitions, twice a day

aPotential manual work with in-person PT would include talocrural distraction to decrease pain and globally increase motion as well as calcaneal glides 
to assist with subtalar joint and hind foot mobility.
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Conclusion

Patients planning to undergo elective foot and ankle surgery 
often suffer from unique issues with mobility, propriocep-
tion, and mental health. Prehabilitation provides patients 
with exercise programs to optimize strength and range of 
motion while also increasing patient knowledge of and 
exposure to interventions that they will receive after sur-
gery. There is limited literature to support the concept of 
prehabilitation for foot and ankle surgeries, although 2 
small case series have demonstrated that prehabilitation pri-
marily in the form of a preoperative educational session 
may reduce length of stay and improve discharge readiness. 
Given the benefits reported in other orthopaedic subspecial-
ties, further research is now needed to evaluate the benefits 
of prehabilitation in foot and ankle surgery using validated 
patient-reported outcome measures, functional outcomes, 
and other important events such as postoperative falls and 
injuries.

Ethical approval

Ethical approval was not sought for the present study because this 
was a review article.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with 
respect to the research, authorship, and/or publication of this arti-
cle. Disclosure forms for all authors are available online.

Funding

The author(s) received no financial support for the research, 
authorship, and/or publication of this article.

ORCID iDs

Hye Chang Rhim, MD, MPH,  https://orcid.org/0000-0002- 
7986-6493
Lew C. Schon, MD,  https://orcid.org/0000-0001-9778-3598

References

  1. Ackland GL, Harris S, Ziabari Y, Grocott M, Mythen M. 
Revised cardiac risk index and postoperative morbidity after 
elective orthopaedic surgery: a prospective cohort study. Br 
J Anaesth. 2010;105(6):744-752. doi: 10.1093/bja/aeq245

  2. Ackland GL, Moran N, Cone S, Grocott MP, Mythen MG. 
Chronic kidney disease and postoperative morbidity after 
elective orthopedic surgery. Anesth Analg. 2011;112(6):1375-
1381. doi: 10.1213/ANE.0b013e3181ee8456.

  3. Akiboye F, Rayman G. Management of hyperglyce-
mia and diabetes in orthopedic surgery. Curr Diab Rep. 
2017;17(2):13. doi: 10.1007/s11892-017-0839-6.

  4. Al-Mahrouqi MM, MacDonald DA, Vicenzino B, Smith 
MD. Physical impairments in adults with ankle osteoarthritis: 
a systematic review and meta-analysis. J Orthop Sports Phys 
Ther. 2018;48(6):449-459. doi: 10.2519/jospt.2018.7569.

  5. Alattas SA, Smith T, Bhatti M, Wilson-Nunn D, Donell S. 
Greater pre-operative anxiety, pain and poorer function pre-
dict a worse outcome of a total knee arthroplasty. Knee Surg 
Sports Traumatol Arthrosc. 2017;25(11):3403-3410. doi: 
10.1007/s00167-016-4314-8.

  6. An J, Ryu HK, Lyu SJ, Yi HJ, Lee BH. Effects of preopera-
tive telerehabilitation on muscle strength, range of motion, 
and functional outcomes in candidates for total knee arthro-
plasty: a single-blind randomized controlled trial. Int J 
Environ Res Public Health. 2021;18(11):6071. doi: 10.3390/
ijerph18116071

  7. Andrews NA, Hess MC, Young S, et al. Prevalence and 
risk factors of postoperative falls following foot and ankle 
surgery. Foot Ankle Int. 2022;43(7):891-898. doi: 10.1177/ 
10711007221082644.

  8. Arnold JB, Bowen CJ, Chapman LS, et al. International 
Foot and Ankle Osteoarthritis Consortium review and 
research agenda for diagnosis, epidemiology, burden, out-
come assessment and treatment. Osteoarthritis Cartilage. 
2022;30(7):945-955. doi: 10.1016/j.joca.2022.02.603

  9. Arshad Z, Haq II, Martins A, Bhatia M. The impact of 
pre-operative mental health on outcomes of foot and ankle 
surgery: A scoping review. Foot Ankle Surg. 2024;30(3):165-
173. doi: 10.1016/j.fas.2023.11.002

  10. Aujla RS, Allen PE, Ribbans WJ. Vitamin D levels in 577 
consecutive elective foot & ankle surgery patients. Foot Ankle 
Surg. 2019;25(3):310-315. doi: 10.1016/j.fas.2017.12.007

  11. Beaupre LA, Lier D, Davies DM, Johnston DB. The effect 
of a preoperative exercise and education program on func-
tional recovery, health related quality of life, and health ser-
vice utilization following primary total knee arthroplasty. J 
Rheumatol. 2004;31(6):1166-1173.

  12. Beleckas CM, Wright M, Prather H, Chamberlain A, 
Guattery J, Calfee RP. Relative prevalence of anxiety and 
depression in patients with upper extremity conditions. J 
Hand Surg Am. 2018;43(6):571.e1-571.e8. doi: 10.1016/j.
jhsa.2017.12.006.

  13. Berge DJ, Dolin SJ, Williams AC, Harman R. Pre-operative 
and post-operative effect of a pain management programme 
prior to total hip replacement: a randomized controlled trial. 
Pain. 2004;110(1-2):33-39. doi: 10.1016/j.pain.2004.03.002.

  14. Brown A, Alas H, Bortz C, et al. Patients with psychiatric 
diagnoses have increased odds of morbidity and mortality in 
elective orthopedic surgery. J Clin Neurosci. 2021;84:42-45. 
doi: 10.1016/j.jocn.2020.11.049.

  15. Brown K, Loprinzi PD, Brosky JA, Topp R. Prehabilitation 
influences exercise-related psychological constructs such 
as self-efficacy and outcome expectations to exercise. J 
Strength Cond Res. 2014;28(1):201-209. doi: 10.1519/JSC. 
0b013e318295614a.

  16. Brown K, Topp R, Brosky JA, Lajoie AS. Prehabilitation 
and quality of life three months after total knee arthroplasty: 
a pilot study. Percept Mot Skills. 2012;115(3):765-774. doi: 
10.2466/15.06.10.Pms.115.6.765-774

  17. Cabilan CJ, Hines S, Munday J. The effectiveness of pre-
habilitation or preoperative exercise for surgical patients: 
a systematic review. JBI Database System Rev Implement 
Rep. 2015;13(1):146-187. doi: 10.11124/jbisrir-2015-1885.

https://orcid.org/0000-0002-7986-6493
https://orcid.org/0000-0002-7986-6493
https://orcid.org/0000-0001-9778-3598


8 Foot & Ankle Orthopaedics

  18. Calatayud J, Casaña J, Ezzatvar Y, Jakobsen MD, Sundstrup 
E, Andersen LL. High-intensity preoperative training 
improves physical and functional recovery in the early post-
operative periods after total knee arthroplasty: a random-
ized controlled trial. Knee Surg Sports Traumatol Arthrosc. 
2017;25(9):2864-2872. doi: 10.1007/s00167-016-3985-5.

  19. Chiodo CP, Macaulay AA, Palms DA, Smith JT, Bluman 
EM. Patient compliance with postoperative lower-extrem-
ity non-weight-bearing restrictions. J Bone Joint Surg Am. 
2016;98(18):1563-1567. doi: 10.2106/jbjs.15.01054

  20. Conti MS, Savenkov O, Ellis SJ. Association of peripheral 
vascular disease with complications after total ankle arthro-
plasty. Foot Ankle Orthop. 2019;4(2):2473011419843379. 
doi: 10.1177/2473011419843379.

  21. Ditmyer MM, Topp R, Pifer M. Prehabilitation in prepara-
tion for orthopaedic surgery. Orthop Nurs. 2002;21(5):43-
51; quiz 52-54. doi: 10.1097/00006416-200209000-00008.

  22. Domínguez-Navarro F, Silvestre-Muñoz A, Igual-Camacho 
C, et al. A randomized controlled trial assessing the effects 
of preoperative strengthening plus balance training on bal-
ance and functional outcome up to 1 year following total 
knee replacement. Knee Surg Sports Traumatol Arthrosc. 
2021;29(3):838-848. doi: 10.1007/s00167-020-06029-x.

  23. Edwards PK, Mears SC, Lowry Barnes C. Preoperative 
education for hip and knee replacement: never stop learn-
ing. Curr Rev Musculoskelet Med. 2017;10(3):356-364. doi: 
10.1007/s12178-017-9417-4

  24. Fehring TK, Odum SM, Curtin BM, Mason JB, Fehring KA, 
Springer BD. Should depression be treated before lower 
extremity arthroplasty? J Arthroplasty. 2018;33(10):3143-
3146. doi: 10.1016/j.arth.2018.05.037.

  25. Ferrara PE, Rabini A, Maggi L, et al. Effect of pre-operative 
physiotherapy in patients with end-stage osteoarthritis under-
going hip arthroplasty. Clin Rehabil. 2008;22(10-11):977-
986. doi: 10.1177/0269215508094714

  26. Franz A, Ji S, Bittersohl B, Zilkens C, Behringer M. Impact 
of a six-week prehabilitation with blood-flow restric-
tion training on pre- and postoperative skeletal muscle 
mass and strength in patients receiving primary total knee 
arthroplasty. Front Physiol. 2022;13:881484. doi: 10.3389/
fphys.2022.881484

  27. Giesche F, Niederer D, Banzer W, Vogt L. Evidence for 
the effects of prehabilitation before ACL-reconstruction 
on return to sport-related and self-reported knee function: a 
systematic review. PLoS One. 2020;15(10):e0240192. doi: 
10.1371/journal.pone.0240192.

  28. Gocen Z, Sen A, Unver B, Karatosun V, Gunal I. The effect 
of preoperative physiotherapy and education on the out-
come of total hip replacement: a prospective randomized 
controlled trial. Clin Rehabil. 2004;18(4):353-358. doi: 
10.1191/0269215504cr758oa.

  29. Goodnough LT, Maniatis A, Earnshaw P, et al. Detection, 
evaluation, and management of preoperative anaemia in the 
elective orthopaedic surgical patient: NATA guidelines. Br J 
Anaesth. 2011;106(1):13-22. doi: 10.1093/bja/aeq361.

  30. Gränicher P, Mulder L, Lenssen T, Scherr J, Swanenburg J, 
de Bie R. Prehabilitation improves knee functioning before 
and within the first year after total knee arthroplasty: a sys-
tematic review with meta-analysis. J Orthop Sports Phys 
Ther. 2022;52(11):709-725. doi: 10.2519/jospt.2022.11160.

  31. Grant LF, Cooper DJ, Conroy JL. The HAPI 'Hip Arthroscopy 
Pre-habilitation Intervention' study: does pre-habilitation 
affect outcomes in patients undergoing hip arthroscopy 
for femoro-acetabular impingement? J Hip Preserv Surg. 
2017;4(1):85-92. doi: 10.1093/jhps/hnw046.

  32. Gstoettner M, Raschner C, Dirnberger E, Leimser H, 
Krismer M. Preoperative proprioceptive training in patients 
with total knee arthroplasty. Knee. 2011;18(4):265-270. doi: 
10.1016/j.knee.2010.05.012.

  33. Hackett NJ, De Oliveira GS, Jain UK, Kim JY. ASA class 
is a reliable independent predictor of medical complications 
and mortality following surgery. Int J Surg. 2015;18:184-
190. doi: 10.1016/j.ijsu.2015.04.079.

  34. Hampton SN, Nakonezny PA, Richard HM, Wells JE. 
Pain catastrophizing, anxiety, and depression in hip 
pathology. Bone Joint J. 2019;101-b(7):800-807. doi: 
10.1302/0301-620x.101b7.Bjj-2018-1309.R1.

  35. Hermann A, Holsgaard-Larsen A, Zerahn B, Mejdahl S, 
Overgaard S. Preoperative progressive explosive-type 
resistance training is feasible and effective in patients with 
hip osteoarthritis scheduled for total hip arthroplasty—
a randomized controlled trial. Osteoarthritis Cartilage. 
2016;24(1):91-98. doi: 10.1016/j.joca.2015.07.030.

  36. Hermus JP, Voesenek JA, van Gansewinkel EHE, Witlox 
MA, Poeze M, Arts JJ. Complications following total ankle 
arthroplasty: a systematic literature review and meta-analy-
sis. Foot Ankle Surg. 2022;28(8):1183-1193. doi: 10.1016/j.
fas.2022.07.004.

  37. Hirsch KR, Wolfe RR, Ferrando AA. Pre- and post-sur-
gical nutrition for preservation of muscle mass, strength, 
and functionality following orthopedic surgery. Nutrients. 
2021;13(5):1675. doi: 10.3390/nu13051675

  38. Hoefnagels EM, Weerheijm L, Witteveen AG, Louwerens 
JK, Keijsers N. The effect of lengthening the gastrocnemius 
muscle in chronic therapy resistant plantar fasciitis. Foot Ankle 
Surg. 2021;27(5):543-549. doi: 10.1016/j.fas.2020.07.003

  39. Hoogeboom TJ, Dronkers JJ, van den Ende CH, Oosting 
E, van Meeteren NL. Preoperative therapeutic exercise in 
frail elderly scheduled for total hip replacement: a random-
ized pilot trial. Clin Rehabil. 2010;24(10):901-910. doi: 
10.1177/0269215510371427

  40. Huang SW, Chen PH, Chou YH. Effects of a preopera-
tive simplified home rehabilitation education program on 
length of stay of total knee arthroplasty patients. Orthop 
Traumatol Surg Res. 2012;98(3):259-264. doi: 10.1016/j.
otsr.2011.12.004

  41. Huber EO, de Bie RA, Roos EM, Bischoff-Ferrari HA. 
Effect of pre-operative neuromuscular training on functional 
outcome after total knee replacement: a randomized-con-
trolled trial. BMC Musculoskelet Disord. 2013;14:157. doi: 
10.1186/1471-2474-14-157

  42. Jahic D, Omerovic D, Tanovic AT, Dzankovic F, Campara 
MT. The effect of prehabilitation on postoperative outcome 
in patients following primary total knee arthroplasty. Med 
Arch. 2018;72(6):439-443. doi: 10.5455/medarh.2018.72. 
439-443.

  43. Kaiser P, Guss D. Surgical management of musculotendinous 
balance in the progressive collapsing foot deformity: the role 
of peroneal and gastrocnemius contracture. Foot Ankle Clin. 
2021;26(3):559-575. doi: 10.1016/j.fcl.2021.06.005.



Rhim et al 9

  44. Karzon AL, Kadakia RJ, Coleman MM, Bariteau JT, Labib 
SA. The rise of total ankle arthroplasty use: a database 
analysis describing case volumes and incidence trends in 
the United States between 2009 and 2019. Foot Ankle Int. 
2022;43(11):1501-1510. doi: 10.1177/10711007221119148

  45. Khalaj N, Vicenzino B, Heales LJ, Smith MD. Is chronic 
ankle instability associated with impaired muscle strength? 
Ankle, knee and hip muscle strength in individuals with 
chronic ankle instability: a systematic review with meta-
analysis. Br J Sports Med. 2020;54(14):839-847. doi: 
10.1136/bjsports-2018-100070

  46. Kim DK, Hwang JH, Park WH. Effects of 4 weeks preopera-
tive exercise on knee extensor strength after anterior cruciate 
ligament reconstruction. J Phys Ther Sci. 2015;27(9):2693-
2696. doi: 10.1589/jpts.27.2693.

  47. Kim S, Hsu FC, Groban L, Williamson J, Messier S. A pilot 
study of aquatic prehabilitation in adults with knee osteoar-
thritis undergoing total knee arthroplasty - short term out-
come. BMC Musculoskelet Disord. 2021;22(1):388. doi: 
10.1186/s12891-021-04253-1

  48. Lentz TA, Sutton Z, Greenberg S, Bishop MD. Pain-
related fear contributes to self-reported disability in patients 
with foot and ankle pathology. Arch Phys Med Rehabil. 
2010;91(4):557-561. doi: 10.1016/j.apmr.2009.12.010.

  49. Lindbäck Y, Tropp H, Enthoven P, Abbott A, Öberg B. 
PREPARE: presurgery physiotherapy for patients with 
degenerative lumbar spine disorder: a randomized con-
trolled trial. Spine J. 2018;18(8):1347-1355. doi: 10.1016/j.
spinee.2017.12.009

  50. Lo CWT, Tsang WWN, Yan CH, Lord SR, Hill KD, Wong 
AYL. Risk factors for falls in patients with total hip arthro-
plasty and total knee arthroplasty: a systematic review and 
meta-analysis. Osteoarthritis Cartilage. 2019;27(7):979-
993. doi: 10.1016/j.joca.2019.04.006.

  51. Lotzke H, Brisby H, Gutke A, et al. A person-centered pre-
habilitation program based on cognitive-behavioral physical 
therapy for patients scheduled for lumbar fusion surgery: a 
randomized controlled trial. Phys Ther. 2019;99(8):1069-
1088. doi: 10.1093/ptj/pzz020

  52. MacMahon A, Cody EA, Caolo K, et al. Comparison of 
patients’ and surgeons’ expectations in foot and ankle 
surgery. Foot Ankle Int. 2020;41(10):1173-1180. doi: 
10.1177/1071100720936602

  53. Mandl LA, Lyman S, Quinlan P, Bailey T, Katz J, Magid SK. 
Falls among patients who had elective orthopaedic surgery: 
a decade of experience from a musculoskeletal specialty 
hospital. J Orthop Sports Phys Ther. 2013;43(2):91-96. doi: 
10.2519/jospt.2013.4349

  54. Mann RA, Baumgarten M. Subtalar fusion for isolated sub-
talar disorders. Preliminary report. Clin Orthop Relat Res. 
1988(226):260-265.

  55. Marchand AA, Houle M, O'Shaughnessy J, Châtillon C, 
Cantin V, Descarreaux M. Effectiveness of an exercise-
based prehabilitation program for patients awaiting surgery 
for lumbar spinal stenosis: a randomized clinical trial. Sci 
Rep. 2021;11(1):11080. doi: 10.1038/s41598-021-90537-4

  56. Mat Eil Ismail MS, Sharifudin MA, Shokri AA, Ab Rahman 
S. Preoperative physiotherapy and short-term functional out-
comes of primary total knee arthroplasty. Singapore Med J. 
2016;57(3):138-143. doi: 10.11622/smedj.2016055.

  57. McGregor PC, LeDuc R. Preoperative and perioperative 
management of diabetics undergoing elective foot and ankle 
surgery. Orthop Clin North Am. 2023;54(3):341-348. doi: 
10.1016/j.ocl.2023.02.006

  58. McKay C, Prapavessis H, Doherty T. The effect of a pre-
habilitation exercise program on quadriceps strength for 
patients undergoing total knee arthroplasty: a random-
ized controlled pilot study. Pm r. 2012;4(9):647-656. doi: 
10.1016/j.pmrj.2012.04.012

  59. Mitchell C, Walker J, Walters S, Morgan AB, Binns T, 
Mathers N. Costs and effectiveness of pre- and post-opera-
tive home physiotherapy for total knee replacement: random-
ized controlled trial. J Eval Clin Pract. 2005;11(3):283-292. 
doi: 10.1111/j.1365-2753.2005.00535.x.

  60. Moore KR, Howell MA, Saltrick KR, Catanzariti AR. Risk 
factors associated with nonunion after elective foot and 
ankle reconstruction: a case-control study. J Foot Ankle 
Surg. 2017;56(3):457-462. doi: 10.1053/j.jfas.2017.01.011

  61. Møller AM, Pedersen T, Villebro N, Munksgaard A. Effect 
of smoking on early complications after elective orthopae-
dic surgery. J Bone Joint Surg Br. 2003;85(2):178-181. doi: 
10.1302/0301-620x.85b2.13717

  62. Mulligan RP, McCarthy KJ, Grear BJ, Richardson DR, 
Ishikawa SN, Murphy GA. Preoperative risk factors 
for complications in elective ankle and hindfoot recon-
struction. Foot Ankle Spec. 2018;11(1):54-60. doi: 10. 
1177/1938640017706155

  63. Naal FD, Impellizzeri FM, Loibl M, Huber M, Rippstein PF. 
Habitual physical activity and sports participation after total 
ankle arthroplasty. Am J Sports Med. 2009;37(1):95-102. 
doi: 10.1177/0363546508323253

  64. Nakagawa R, Yamaguchi S, Kimura S, et al. Association 
of anxiety and depression with pain and quality of life in 
patients with chronic foot and ankle diseases. Foot Ankle Int. 
2017;38(11):1192-1198. doi: 10.1177/1071100717723133

  65. Nielsen PR, Jørgensen LD, Dahl B, Pedersen T, Tønnesen H. 
Prehabilitation and early rehabilitation after spinal surgery: 
randomized clinical trial. Clin Rehabil. 2010;24(2):137-148. 
doi: 10.1177/0269215509347432

  66. Nixon DC, Schafer KA, Cusworth B, McCormick JJ, Johnson 
JE, Klein SE. Preoperative anxiety effect on patient-reported 
outcomes following foot and ankle surgery. Foot Ankle Int. 
2019;40(9):1007-1011. doi: 10.1177/1071100719850806

  67. Norris CM, Close JCT. Prehabilitation for the frailty 
syndrome: improving outcomes for our most vulner-
able patients. Anesth Analg. 2020;130(6):1524-1533. doi: 
10.1213/ane.0000000000004785

  68. Oosting E, Jans MP, Dronkers JJ, et al. Preoperative home-
based physical therapy versus usual care to improve functional 
health of frail older adults scheduled for elective total hip 
arthroplasty: a pilot randomized controlled trial. Arch Phys Med 
Rehabil. 2012;93(4):610-616. doi: 10.1016/j.apmr.2011.11.006

  69. Park C, Garcia AN, Cook C, Gottfried ON. Effect of change 
in preoperative depression/anxiety on patient outcomes 
following lumbar spine surgery. Clin Neurol Neurosurg. 
2020;199:106312. doi: 10.1016/j.clineuro.2020.106312

  70. Peled E, Keren Y, Halachmi S, et al. Patients aged 80 and 
older undergoing orthopedic or urologic surgery: a prospec-
tive study focusing on perioperative morbidity and mortality. 
Gerontology. 2009;55(5):517-522. doi: 10.1159/000235617



10 Foot & Ankle Orthopaedics

  71. Prehabilitation, rehabilitation, and revocation in the Army. 
Br Med J. 1946;1:192-197.

  72. Punnoose A, Claydon-Mueller LS, Weiss O, Zhang J, 
Rushton A, Khanduja V. Prehabilitation for patients 
undergoing orthopedic surgery: a systematic review and 
meta-analysis. JAMA Netw Open. 2023;6(4):e238050. doi: 
10.1001/jamanetworkopen.2023.8050

  73. Rahman R, Shannon BA, Ficke JR. Knee scooter-related 
injuries: a survey of foot and ankle orthopedic surgeons. 
Foot Ankle Orthop. 2020;5(1):2473011420914561. doi: 
10.1177/2473011420914561.

  74. Rhim HC, Dhawan R, Gureck AE, et al. Characteristics and 
future direction of tibialis posterior tendinopathy research: a 
scoping review. Medicina. 2022;58(12):1858. doi: 10.3390/
medicina58121858

  75. Rhim HC, Kwon J, Park J, Borg-Stein J, Tenforde AS. A 
systematic review of systematic reviews on the epidemi-
ology, evaluation, and treatment of plantar fasciitis. Life. 
2021;11(12):1287. doi: 10.3390/life11121287

  76. Riddle DL, Keefe FJ, Ang DC, et al. Pain coping skills 
training for patients who catastrophize about pain prior to 
knee arthroplasty: a multisite randomized clinical trial. J 
Bone Joint Surg Am. 2019;101(3):218-227. doi: 10.2106/
jbjs.18.00621

  77. Risso AM, van der Linden ML, Bailey A, Gallacher P, 
Gleeson N. Exploratory insights into novel prehabilitative 
neuromuscular exercise-conditioning in total knee arthro-
plasty. BMC Musculoskelet Disord. 2022;23(1):547. doi: 
10.1186/s12891-022-05444-0

  78. Rolving N, Nielsen CV, Christensen FB, Holm R, Bünger 
CE, Oestergaard LG. Does a preoperative cognitive-
behavioral intervention affect disability, pain behavior, 
pain, and return to work the first year after lumbar spinal 
fusion surgery? Spine. 2015;40(9):593-600. doi: 10.1097/
brs.0000000000000843

  79. Şavkin R, Büker N, Güngör HR. The effects of preoperative 
neuromuscular electrical stimulation on the postoperative 
quadriceps muscle strength and functional status in patients 
with fast-track total knee arthroplasty. Acta Orthop Belg. 
2021;87(4):735-744. doi: 10.52628/87.4.19

  80. Schäfer A, Jettkowski K, Kretschmann J, Wurg M, 
Stukenborg-Colsmann C, Plaaß C. Development and evalu-
ation of interdisciplinary preoperative patient education in 
foot and ankle surgery: immediate effects on knowledge, 
satisfaction and anxiety. Entwicklung und erste Evaluation 
eines präoperativen interdisziplinären Schulungskonzeptes 
für Patienten/-innen der Fußchirurgie: unmittelbare Effekte 
auf Wissenszuwachs, Zufriedenheit und Angst. Int J Health 
Sci. 2017;4(1):25-32.

  81. Selvan D, Molloy A, Abdelmalek A, Mulvey I, Alnwick 
R. The effect of preoperative foot and ankle physiotherapy 
group on reducing inpatient stay and improving patient 
care. Foot Ankle Surg. 2013;19(2):118-120. doi: 10.1016/j.
fas.2012.12.004.

  82. Shaarani SR, O'Hare C, Quinn A, Moyna N, Moran R, 
O'Byrne JM. Effect of prehabilitation on the outcome of 
anterior cruciate ligament reconstruction. Am J Sports Med. 
2013;41(9):2117-2127. doi: 10.1177/0363546513493594.

  83. Shah JA, Schwartz AM, Farley KX, et al. Projections 
and epidemiology of total ankle and revision total ankle 
arthroplasty in the United States to 2030. Foot Ankle 
Spec. 2022:19386400221109420. doi: 10.1177/19386400 
221109420

  84. Shaw DB, Carreira DS. The impacts of anxiety and depres-
sion on outcomes in foot and ankle surgery. Foot Ankle Int. 
2022;43(12):1606-1613. doi: 10.1177/10711007221132277

  85. Shohat N, Muhsen K, Gilat R, Rondon AJ, Chen AF, Parvizi 
J. Inadequate glycemic control is associated with increased 
surgical site infection in total joint arthroplasty: a systematic 
review and meta-analysis. J Arthroplasty. 2018;33(7):2312-
2321.e3. doi: 10.1016/j.arth.2018.02.020

  86. Skoffer B, Maribo T, Mechlenburg I, Hansen PM, Søballe 
K, Dalgas U. Efficacy of preoperative progressive resistance 
training on postoperative outcomes in patients undergoing 
total knee arthroplasty. Arthritis Care Res. 2016;68(9):1239-
1251. doi: 10.1002/acr.22825

  87. Soldevila-Boixader L, Viehöfer A, Wirth S, et al. Risk fac-
tors for surgical site infections in elective orthopedic foot 
and ankle surgery: the role of diabetes mellitus. J Clin Med. 
2023;12(4):1608. doi: 10.3390/jcm12041608

  88. Solon L, Winters BS, Fuchs DJ, O'Neil JT, Raikin SM, 
Pedowitz DI. Standard crutches vs rolling knee scoot-
ers: analysis of patient satisfaction and risk of fall-
ing after foot and ankle surgery. Foot Ankle Orthop. 
2022;7(4):2473011421S00950.

  89. Soni A, Joshi A, Mudge N, Wyatt M, Williamson L. 
Supervised exercise plus acupuncture for moderate to 
severe knee osteoarthritis: a small randomised controlled 
trial. Acupunct Med. 2012;30(3):176-181. doi: 10.1136/
acupmed-2012-010128

  90. Sousa ASP, Leite J, Costa B, Santos R. Bilateral proprio-
ceptive evaluation in individuals with unilateral chronic 
ankle instability. J Athl Train. 2017;52(4):360-367. doi: 
10.4085/1062-6050-52.2.08

  91. Speirs S, Rees S, Tagoe M. An audit of foot surgery infor-
mation leaflets from the patients’ perspective. The Foot. 
2008;18(1):7-14.

  92. Stewart M. Obesity in elective foot and ankle surgery. 
Orthop Clin North Am. 2018;49(3):371-379. doi: 10.1016/j.
ocl.2018.02.011

  93. Swank AM, Kachelman JB, Bibeau W, et al. Prehabilitation 
before total knee arthroplasty increases strength and function 
in older adults with severe osteoarthritis. J Strength Cond Res. 
2011;25(2):318-325. doi: 10.1519/JSC.0b013e318202e431

  94. Thamer SB, Lam AW, Golub IJ, et al. Sleep apnea and post-
operative medical complications and health care expenditures 
following open reduction and internal fixation of bimalleolar 
ankle fractures. Foot Ankle Spec. 2022:19386400221098629. 
doi: 10.1177/19386400221098629

  95. Thomas T, Khan S, Saldanha K, Ballester JS, Stott R, 
Morgan S. Foot school: preoperative education before day 
case elective foot and ankle surgery reduces the length of 
stay after surgery. Foot. 2022;50:101893. doi: 10.1016/j.
foot.2021.101893

  96. Tiller JW. Depression and anxiety. Med J Aust. 2013; 
199(S6):S28-S31. doi: 10.5694/mja12.10628



Rhim et al 11

  97. Topp R, Swank AM, Quesada PM, Nyland J, Malkani A. 
The effect of prehabilitation exercise on strength and func-
tioning after total knee arthroplasty. Pm r. 2009;1(8):729-
735. doi: 10.1016/j.pmrj.2009.06.003

  98. Valderrabano V, von Tscharner V, Nigg BM, et al. Lower 
leg muscle atrophy in ankle osteoarthritis. J Orthop Res. 
2006;24(12):2159-2169. doi: 10.1002/jor.20261

  99. van Leeuwen DM, de Ruiter CJ, Nolte PA, de Haan 
A. Preoperative strength training for elderly patients 
awaiting total knee arthroplasty. Rehabil Res Pract. 
2014;2014:462750. doi: 10.1155/2014/462750

 100. Vergara-Merino L, Lira MJ, Liquitay CME, González-
Kusjanovic N, Morales S. Preoperative education in patients 
undergoing foot and ankle surgery: a scoping review. Syst 
Rev. 2023;12(1):210. doi: 10.1186/s13643-023-02375-2

 101. Walls RJ, McHugh G, O'Gorman DJ, Moyna NM, O'Byrne 
JM. Effects of preoperative neuromuscular electrical stimu-
lation on quadriceps strength and functional recovery in 
total knee arthroplasty. A pilot study. BMC Musculoskelet 
Disord. 2010;11:119. doi: 10.1186/1471-2474-11-119

 102. Walsh JP, Hsiao MS, Rosevear L, McDermott R, Gupta S, 
Watson TS. Orthopaedic knee scooter-related injury: preva-
lence and patient safety perception in a prospective cohort 
with exploratory risk factor analysis. J Orthop Surg Res. 
2023;18(1):649. doi: 10.1186/s13018-023-04124-6.

 103. Wang L, Lee M, Zhang Z, Moodie J, Cheng D, Martin J. 
Does preoperative rehabilitation for patients planning to 
undergo joint replacement surgery improve outcomes? A 
systematic review and meta-analysis of randomised con-
trolled trials. BMJ Open. 2016;6(2):e009857. doi: 10.1136/
bmjopen-2015-009857

 104. Widmer P, Oesch P, Bachmann S. Effect of prehabilitation 
in form of exercise and/or education in patients undergoing 

total hip arthroplasty on postoperative outcomes-a systematic  
review. Medicina. 2022;58(6):742. doi: 10.3390/medicina 
58060742

 105. Wiewiorski M, Dopke K, Steiger C, Valderrabano V. 
Muscular atrophy of the lower leg in unilateral post 
traumatic osteoarthritis of the ankle joint. Int Orthop. 
2012;36(10):2079-2085. doi: 10.1007/s00264-012-1594-6

 106. Willems T, Witvrouw E, Verstuyft J, Vaes P, De Clercq D. 
Proprioception and muscle strength in subjects with a his-
tory of ankle sprains and chronic instability. J Athl Train. 
2002;37(4):487-493.

 107. Williamson L, Wyatt MR, Yein K, Melton JT. Severe knee 
osteoarthritis: a randomized controlled trial of acupuncture, 
physiotherapy (supervised exercise) and standard manage-
ment for patients awaiting knee replacement. Rheumatology. 
2007;46(9):1445-1449. doi: 10.1093/rheumatology/kem119

 108. Workman MI, Ettehadi H, Saragas NP, Ferrao PN. Knee 
scooter related injuries and satisfaction in patients following 
foot and ankle surgery. Foot Ankle Surg. 2022;28(7):887-
890. doi: 10.1016/j.fas.2021.12.003

 109. Wride J, Bannigan K. Investigating the prevalence of anxiety 
and depression in people living with patellofemoral pain in 
the UK: the Dep-Pf Study. Scand J Pain. 2019;19(2):375-
382. doi: 10.1515/sjpain-2018-0347

 110. Yao D, Meyer-Kobbe L, Ettinger S, et al. Functional, spi-
roergometric, and subjective comparisons between forearm 
crutches and hands-free single crutches in a crossover study. 
Foot Ankle Orthop. 2023;8(2):24730114231172734. doi: 
10.1177/24730114231172734

 111. Yeoh JC, Ruta DJ, Murphy GA, et al. Analysis of wheeled 
knee walker use following foot and ankle surgery or injury. 
J Foot Ankle Surg. 2021;60(5):946-949. doi: 10.1053/j.
jfas.2021.04.001


