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Abstract 

Background:  High-quality evidence is lacking to support one treatment strategy over another in patients with foot 
drop due to peroneal nerve entrapment. This leads to strong variation in daily practice.

Methods/design:  The FOOTDROP (Follow-up and Outcome of Operative Treatment with Decompressive Release Of 
The Peroneal nerve) trial is a randomized, multi-centre study in which patients with peroneal nerve entrapment and 
persistent foot drop, despite initial conservative treatment, will be randomized 10 (± 4) weeks after onset between 
non-invasive treatment and surgical decompression. The primary endpoint is the difference in distance covered dur-
ing the 6-min walk test between randomization and 9 months later. Time to recovery is the key secondary endpoint. 
Other secondary outcome measures encompass ankle dorsiflexion strength (MRC score and isometric dynamom-
etry), gait assessment (10-m walk test, functional ambulation categories, Stanmore questionnaire), patient-reported 
outcome measures (EQ5D-5L), surgical complications, neurological deficits (sensory changes, motor scores for ankle 
eversion and hallux extension), health economic assessment (WPAI) and electrodiagnostic assessment.

Discussion:  The results of this randomized trial may elucidate the role of surgical decompression of the peroneal 
nerve and aid in clinical decision-making.

Trial registration:  ClinicalTrials.gov NCT04695834. Registered on 4 January 2021.

Keywords:  Randomized controlled trial, Foot drop, Peroneal nerve, Neurolysis, Conservative treatment, Protocol 
design

Background
Peroneal neuropathy is the most common mononeuropa-
thy in the lower limb [1, 2] frequently causing foot drop, 
leading to gait difficulties and an increased risk of fall-
ing [3]. As the aetiology of peroneal neuropathy is broad 
and treatment strategies potentially differ accordingly, we 
previously proposed to classify peroneal neuropathies as 
idiopathic, idiopathic with established risk factors (e.g. 
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leg crossing, squatting, weight loss, kneeling, metabolic 
disorders, bracing, positioning during surgery…) and 
non-idiopathic peroneal neuropathies (e.g. trauma, iatro-
genic, cysts and tumours…) [4]. The term peroneal nerve 
entrapment will be used to refer to idiopathic peroneal 
neuropathies with and without established risk factors 
and is the subject of the randomized trial, discussed in 
this paper.

A scoping review was conducted to systematically 
map and discuss existing literature on (non-)invasive 
treatment of peroneal nerve entrapment and to identify 
knowledge gaps to guide further research [4]. The find-
ings indicated a paucity of high-level evidence, since 
most studies were (retrospective) case series. No guide-
lines are available and studies comparing non-invasive 
treatment and neurolysis are lacking. Good outcome 
has been reported for both treatment strategies, with 
percentages ranging from 0 to 100% for conservatively 
treated patients [5–17] and 40% to 100% after surgery [2, 
9, 10, 12, 13, 17–29]. Good outcome was not uniformly 
defined making direct comparison of studies even more 
difficult. In most reports, good outcome was defined in 
terms of recovery for ankle dorsiflexion muscle strength 
[4].

The absence of evidence to support any treatment strat-
egy translates to important variations in daily practice. To 
map these differences in patient management, an inter-
national survey among specialists was conducted [30]. 
The survey was distributed throughout various national 
and international scientific societies. Responses from 181 
medical specialists worldwide were analysed. Based on 
this survey, we found important differences in attitudes 
not only between, but also within specialisms. Treatment 
strategies range from early neurolysis to prolonged non-
invasive treatment without a place for surgical treatment 
strategies. Furthermore, no health-economic data on the 
cost-effectiveness of non-invasive versus invasive treat-
ment strategies were reported.

A randomized controlled trial is warranted to col-
lect high-quality data on patient management and to 
determine a possible role for surgical decompression in 
improving outcomes. This article discusses the design 
of that randomized controlled trial. Publication of this 
protocol will aid in research transparency and protocol 
adherence during and after the trial [31]. The full title 
of the trial is ‘A prospective, multi-centre, randomized, 
parallel-group controlled trial to compare conserva-
tive versus surgical treatment of foot drop in peroneal 
nerve entrapment.’ The trial acronym is FOOTDROP 
(Follow-up and Outcome of Operative Treatment with 
Decompressive Release Of the Peroneal nerve). The study 
protocol was piloted in a limited number of centres [6] 
to assess feasibility. Pilot study results were taken into 

account to shape the trial design as discussed in this 
manuscript.

Methods/design
The FOOTDROP trial is a prospective, multi-centre, ran-
domized, parallel-group controlled trial. The main objec-
tive of the trial is to establish whether foot drop, caused 
by peroneal nerve entrapment, recovers better within 9 
months after decompressive surgery compared to pro-
longed conservative treatment. Important secondary 
objectives aim to compare the quality of life data between 
surgically and conservatively treated patients, to collect 
follow-up electrodiagnostic data in both patient groups, 
to assess the evolution of gait impairment and to evaluate 
the cost-effectiveness of both treatment strategies. The 
study protocol closely adheres to the SPIRIT 2013 state-
ment guidelines [32]. The SPIRIT checklist is completed 
for the FOOTDROP study and is available in Appendix 1. 
The World Health Organization Trial Registration Data 
Set is available in Appendix 2.

Study results will help establish the place of neuroly-
sis in the treatment of peroneal nerve entrapment and 
aid physicians to counsel patients on treatment and 
prognosis.

The main research question will be answered 9 months 
after randomization and the complete follow-up will last 
18 months (after randomization). The study protocol was 
approved by all local Medical Ethics Committees. Fig-
ure 1 visualizes the trial flow.

Trial registration
The trial is registered on ClinicalTrials.gov, identifier 
NCT04695834. KCE trials number is KCE19-1232 and 
the local sponsor study number is S62895.

Patients
All adult patients with foot drop (defined as Medical 
Research Council Score (MRC) ≤ 3 for ankle dorsiflex-
ion) and electrodiagnostic (EDX) confirmation of pero-
neal nerve entrapment at the level of the fibular head can 
be included if the presence of a compressive mass at the 
level of the fibular head is excluded by imaging (ultra-
sound, MRI) and if the eligibility criteria (see Table  1) 
are met. The multi-centre design with the involvement of 
over 20 hospitals throughout Belgium and several Dutch 
centres will result in a representative study population. 
A list of participating centres is included in the study 
protocol.

After diagnosis, patients will undergo conserva-
tive, non-invasive treatment. Inclusion will occur at 
the screening visit, organized by the local study team 
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as soon as possible. During the screening visit, the 
patient’s history will be taken and a standardized neu-
rological examination is performed. After a successful 
screening, the treating physician will obtain informed 
consent.

To identify all possible trial candidates, a local mul-
tidisciplinary study team (including physical medicine, 
neurology, neurosurgery, orthopaedic surgery and plas-
tic and reconstructive surgery) is established. Active 

involvement of the different physicians is key to trial 
success.

Treatment allocation
All patients with a foot drop due to peroneal nerve 
entrapment can be randomized 6 to 14 weeks after onset 
if the inclusion criteria are met (see Table  1). Patients 
are 1:1 randomized between prolonged non-invasive 
treatment and neurolysis of the peroneal nerve within 

Fig. 1  Trial flow

Table 1  Eligibility criteria

Inclusion criteria
- EDX-documented peroneal nerve entrapment with persisting (10 ± 4 weeks) foot drop (MRC ≤ 3)

- Age ≥ 18 years

- Imaging (ultrasound/MRI) to exclude a compressive mass at the level of the fibular head

- Written informed consent

Exclusion criteria
- Posttraumatic/iatrogenic peroneal nerve injury

- Peroneal neuropathy due to compressive mass

- Peroneal neuropathy at other sites than fibular head

- Bilateral peroneal nerve entrapment

- Psychiatric illness

- Pregnancy

- Previous foot drop

- Permanently bedridden subjects

- Neurological/musculoskeletal history with impact on assessment and/or gait analysis

- Incapacitated to participate in physiotherapy programme (mental/physical illness)

- Planned (e)migration within 1 year after randomization
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1 week after randomization by the treating physician. 
Included patients cannot be randomized before 6 weeks 
after symptom onset since spontaneous early recovery 
occurs in some patients [4]. In daily practice, manage-
ment ranges from early neurolysis to prolonged non-
invasive treatment [30]. To reflect daily practice in the 
study design, the time window for randomization allows 
for some variation. The Randomization Module within 
REDCap will be used (web-based randomization/treat-
ment allocation system) to generate an unpredictable 
allocation sequence, as designed by the trial statistician. 
Randomization will not be stratified by centre because of 
the risk of selection bias due to treatment predictability 
in centres with low inclusion rates.

Interventions
The patient will be randomized in two arms: (1) surgi-
cal management by means of neurolysis of the peroneal 
nerve and (2) non-invasive treatment.

Surgical management
Neurolysis of the peroneal nerve will be performed in 
the conventional manner with or without loupe magni-
fication or microscope. The procedure can be performed 
under local, locoregional or general anaesthesia. Pneu-
matic compression to restrict blood flow in the operation 
area during surgery can be used. The surgical approach 
is usually through a curvilinear incision just distal to 
the fibular head. The subcutaneous tissue is bluntly dis-
sected, and the common peroneal nerve is identified 
proximal to the peroneus longus muscle. The peroneal 
nerve is then released from the surrounding fibrous tis-
sue and fascia. The anterior intermuscular septum is usu-
ally not cut, but this can be done if deemed necessary, or 
according to local standard practice. The nerve is decom-
pressed distally where it dives under the peroneus longus 
muscle. The decompression at this site is essential. It is 
up to the surgeon to decide if decompression beyond the 
bifurcation is necessary, based on intraoperative findings. 
Details of the surgical procedure will be recorded in the 
surgical report. The surgical procedure is not considered 
very complex. Therefore, every general neurosurgeon 
is qualified to perform the procedure in participat-
ing patients. A neurolysis can also be performed by an 
orthopaedic surgeon with experience in peripheral nerve 
surgery. Preferentially, every participating centre has an 
experienced peripheral nerve surgeon. In practice, one 
experienced surgeon will perform all procedures.

Per protocol, patients randomized to surgery need to 
be operated within 1 week after randomization. Due to 
logistic reasons, surgery is scheduled for all patients after 
inclusion and cancelled in case a patient is randomized to 
conservative treatment. Patients are not informed about 

the scheduling of surgery to avoid creating bias towards 
surgery. The patient will be hospitalized for up to 2 nights 
or can be operated on in an ambulatory day-care surgery 
setting. Postoperative treatment follows standard of care 
and can include physiotherapy and medication, a deci-
sion that is left to the treating physician.

Conservative management
Evidence on the conservative management of foot drop 
is scarce. Despite the lack of studies on physiotherapy to 
improve foot drop of peripheral origin, a training pro-
gramme is recommended for every patient with foot drop 
[33]. This treatment aims to reduce muscle atrophy, pre-
serve ankle mobility and improve gait in general. A basic 
standard protocol for physiotherapy is proposed. How-
ever, the protocol should be adapted to the clinical pres-
entation and needs of every individual patient. Standard 
instructions for the physiotherapist will be provided and 
include:

•	 Mobilization of ankle and foot, stretching of calf 
muscles (prevention of contractures)

•	 Tonification of the dorsiflexion- and eversion mus-
cles of the ankle

•	 Proprioceptive training
•	 Gait rehabilitation
•	 Home exercise schedule

The training programme should be progressive. To 
evaluate compliance, patients will be asked to complete 
a training diary. Sixty reimbursed sessions of physiother-
apy will be prescribed at a frequency of 1/2 sessions per 
week, with a possibility of a higher frequency during the 
first months. Based on expert opinion, the use of elec-
trostimulation is neither encouraged nor prohibited. The 
routine use of an orthosis during the first 6 weeks is not 
supported. Most patients receive a prefabricated ortho-
sis at this stage. However, this does not always meet the 
requirements of the patients at later stages. When the 
foot drop is irreversible, an ankle foot orthosis can help 
improve everyday mobility.

Cross-over to surgical treatment is not allowed until 
the primary endpoint at 9 months is reached. After the 
primary endpoint is reached, a cross-over from the con-
servative arm to surgery is allowed. This decision will be 
left at the discretion of the treating physician in discus-
sion with the patient.

Outcome assessment
Outcome assessors will be blinded to treatment allo-
cation. To facilitate blinding, all patients wear long 
trousers and apply a bandage at the level of the fibu-
lar head, to cover a potential scar. Patients are asked to 
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not discuss their treatment modality with the outcome 
assessors and are reminded of the blinded measures 
prior to each study visit. Unblinding is never required, 
since the patient and treating physician are not blinded. 
The treating physician can deal with any emergency 
situation without requiring involvement of the blinded 
outcome assessor. All outcome assessors will be trained 
using training videos that are available on the website 
(www.​footd​roptr​ial.​com). This training is mandatory in 
all centres, will reduce interobserver variability and will 
improve data quality.

Baseline assessments will be collected at the rand-
omization visit. Follow-up examinations by the blinded 
outcome assessors will take place 6 weeks, 3 months, 6 
months, 9 months and 18 months after randomization 
(Table 2). Patients randomized to surgery will be evalu-
ated 10 days after surgery by the surgeon as well. The 
primary endpoint is reached 9 months after randomiza-
tion. The physician will evaluate the patients during the 
screening and randomization visit, 10 days and 6 weeks 
after randomization. This is considered  standard of care. 
Study-specific visits will be completed by the blinded 
outcome assessors.

Primary endpoint
The primary endpoint is the difference in dis-
tance covered in meters during the 6-min walk test 
(6MWT) between randomization and 9 months after 
randomization.

Based on 41 patient interviews, gait improve-
ment is crucial in foot drop recovery. 88% of inter-
viewed patients related treatment success to gait 

improvement. The 6MWT has been used in other 
studies examining gait in patients with foot drop due 
to other pathologies including multiple sclerosis (MS) 
and stroke [34–40]. Since the 6MWT tests speed and 
distance over a longer period of time, ankle dorsiflex-
ion fatigue is taken into account as well. The 6MWT 
will be performed twice at each study visit, to take the 
learning effect into account.

The minimal age- and sex-specific normal 6-min-
ute walking distance (6MWD) is defined as 82% of 
the applied reference equations for prediction of the 
6MWD [41, 42]. The reference value that will be used 
is 6MWDpred(m) = 868.8 − (ageyears × 2.99) − (gen-
der × 74.7). The value for gender is 0 in male subjects 
and 1 in female subjects [42]. Based on the available 
data in the stroke and MS literature, the reference 
values in a normal population and other reports [43], 
we estimate the minimal clinically important dif-
ference in 6MWD in patients with foot drop due to 
peroneal nerve entrapment to be 10% of the minimal 
predicted age- and sex-specific reference value for 
that patient.

Key secondary endpoint

Time to recovery  Limited data are available regarding 
time to recovery after surgical or conservative treatment 
in peroneal nerve entrapment [4]. Time to recovery is 
defined as the time necessary to cover the minimal age- 
and sex-specific normal 6MWD and the time necessary 
for foot drop recovery to an MRC score ≥ 4 for ankle 
dorsiflexion.

Table 2  Data collection and outcome measures. d days, w weeks, m months

Time since randomization 0 10d 6w 3m 6m 9m 18m

6-min walk test X X X X X X

10-m walk test X X X X X X

Isometric dynamometry X X X X X X X

Muscle strength (MRC score) X X X X X X X

Electrodiagnostics X X

Functional ambulation categories X X X X X X

Stanmore questionnaire X X X X X X

Sensory changes X X X X X X X

EQ5D-5L questionnaire X X X X X X X

Return to work X

Surgical complications X X X

Treatment record X X X X X X

Ability to walk barefoot X X X X X X

Need for orthosis X X X X X X

WPAI questionnaire X X X
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Secondary endpoints
Ankle dorsiflexion strength Gait impairment at 6 weeks, 
3 months, 6 months, 9 months and 18 months after 
randomization.

Ankle dorsiflexion strength will be measured by the 
MRC score. The MRC score is a clinical assessment 
and has consistently been applied for the assessment of 
patients with peroneal nerve entrapment in the litera-
ture [2, 13, 21]. A score from 0 to 5 is used to grade the 
strength of a muscle group in relation to the maximum 
expected for that muscle (see Table  3). The MRC score 
is a widely used tool to assess muscle strength in periph-
eral nerve pathology and is used on a daily basis around 
the world to assess the strength of foot dorsiflexion in 
patients with foot drop. Training videos for the trial 
investigators are made available, so that the MRC scor-
ing will be more rigorously applied and inter-observer 
variability will be reduced to a strict minimum. The addi-
tional use of dynamometry allows to document ankle 
dorsiflexion strength in an objective manner. Dynamom-
etry has frequently been used to assess muscle strength 
in patients with foot drop [44–46].
  Gait impairment at 6 weeks, 3 months, 6 months, 9 
months and 18 months after randomization  A thor-
ough gait assessment including 2 questionnaires (func-
tional ambulation categories (FAC), Stanmore ques-
tionnaire), gait speed during the 10-m walk test and the 

recording of the ability to walk barefoot and the need for 
ankle orthosis.

FAC is a six-point scale (FAC 0 = non-functional to 
FAC 6 = independent on (non-) level surfaces), that can 
help determine how much assistance a patient requires. 
A FAC ≥ 3 has been considered a surrogate of general 
walk ability in assessing mobility in stroke patients [47, 
48]. In the FOOTDROP trial, a good outcome correlates 
with a FAC of 5. The Stanmore questionnaire consists of 
seven sections (pain, need for orthosis, normal shoes, 
functional outcome, muscle power, degree of active dor-
siflexion and foot posture) adding up to a sum score of 

100 points [49]. The outcome can be classified as excel-
lent (85–100), good (70–84), fair (55–69) and poor (< 55).

Furthermore, the proportion of patients in both groups 
who reach minimal normal age- and sex-specific refer-
ence values for 6MWD 9 months after randomization, as 
well as the difference in distance covered in meters dur-
ing the 6-min walk test between baseline and 6 weeks, 3 
months, 6 months and 18 months after randomization 
will be recorded.

Surgical complications at 10 days, 6 weeks and 18 
months  Overall, neurolysis of the peroneal nerve is 
considered a low-risk surgery [50]. A list of possible com-
plications based on the available literature [1, 2, 13, 21, 
24, 51–53] and investigator experience is made (Table 4) 
to score complications uniformly among participating 
centres.

Motor and sensory changes at 10 days, 6 weeks, 3 months, 
6 months, 9 months and 18 months after randomiza‑
tion  Motor changes in muscles innervated by the pero-
neal nerve will be evaluated throughout the trial. Ankle 
eversion and hallux extension strength will be assessed 
using the MRC score. Sensory changes (light touch, 
sharp-dull sensation) in the skin innervated by the per-
oneal nerve will be assessed and, if present, recorded as 
complete recovery, partial recovery or no recovery.

Health‑related quality of life (EQ5D‑5L) at 10 days, 6 
weeks, 3 months, 6 months, 9 months and 18 months after 
randomization  The EQ-5D 5L is a generic measure of 
patient-reported health-related quality of life, consist-
ing of two parts [54]. The first part uses five different 
dimensions to score the quality of life: mobility, self-care, 
activities of the daily life, pain/discomfort and anxiety/
depression. There are five different answer possibilities 
within each dimension, i.e., “no problem”, “slight prob-
lem”, “moderate problem”, “severe problem” and “unable 
to”. The second part uses a visual analogue scale (VAS) 
to score the current health status of the patient, ranging 
from zero to one hundred.

Health‑economic evaluation of foot drop due to peroneal 
nerve entrapment  Currently, data about cost-effective-
ness are scarce. The FOOT DROP trial will allow for a 
first health economic analysis of foot drop due to pero-
neal nerve entrapment. Cost-effectiveness will be calcu-
lated as cost per quality-adjusted life-year (QALY) gained 
using the quality of life data generated by the EQ5D-5L 
questionnaire throughout the study. Furthermore, return 
to work at 6 weeks after randomization will be assessed. 
Finally, patients will complete the Work Productivity and 

Table 3  The Medical Research Council (MRC) muscle strength 
scale

Medical research council (MRC) muscle strength

MRC 0 No muscle contraction

MRC 1 Muscle contraction, no movement

MRC 2 Movement, but not against gravity

MRC 3 Movement against gravity, but not against resistance

MRC 4 Movement against resistance, but not normal strength

MRC 5 Normal strength
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Activity Impairment (WPAI) questionnaire [55] at base-
line and  at 6 weeks and 6 months after randomization. 
The WPAI allows for the assessment of employment and 
professional productivity among other features.

Electrodiagnostics (EDX) at 3 months and 9 months after 
randomization  Electrodiagnostic studies will include 
nerve conduction studies and electromyography (EMG) 
[56]. The following EDX parameters will be recorded: dif-
ference in conduction velocity across the fibular head, the 
presence of a conduction block at the level of the fibular 
head, rest and voluntary EMG abnormalities and signs of 
axonal or mixed damage.

Feasibility pilot study
To assess the feasibility of the study design as described 
in this manuscript, the authors conducted a feasibility 
pilot study in 5 centres in Belgium and 1 centre in the 
Netherlands. The main objective of the feasibility study 
was to evaluate if enough eligible patients were willing 
to participate in the trial. No analysis of the trial end-
points took place. Pilot study data will be integrated in 
the full study data set. The pilot study ran between 29 
April 2021 and 16 October 2022 and was successfully 
concluded.  A  feasibility pilot study overview will be 
submitted for publication in the near future.

Protocol adherence
Patients will receive a message prior to each evaluation 
moment, to remind them of the upcoming assessments. 
At every assessment, the schedule of the assessments 
to come will be discussed with the patients as an extra 
reminder. If visits or data collection time-points are 
missed, despite previously mentioned efforts, the follow-
ing measures will be taken:

–	 The outcome assessor will inform the treating phy-
sician, PI, clinical trial assistant or any other non-
blinded study personnel. The patient will be con-
tacted to reschedule the visit as soon as possible. This 
cannot be done by the outcome assessor to guarantee 
blinding.

○ If the patient is not able to reschedule, the rea-
son will be documented in the electronic case 
report file (eCRF). If possible, certain assessments 
will be evaluated through telephone: EQ-5D 5L 
questionnaire, WPAI questionnaire, sensory 
changes, ability to walk barefoot, need for foot-
ankle orthosis, return to work and registration of 
treatment

–	 The scheduling of the following appointments will 
be checked with the subject, to be sure that further 
follow-up is guaranteed.

The site and study team must take preventive measures 
to avoid a subject being lost to follow-up (at least 3 con-
tacts (e.g., telephone calls or e-mails) must be placed to 
the last available telephone number or e-mail address) 
and 1 registered letter must be sent by post to the last 
available home address. If the subject is still unreachable 
after all contact attempts listed above, he/she will be con-
sidered to be lost to follow-up.

If a patient decides to not attend to some follow-up 
visits, efforts should be made to convince the patient 
to agree to the study visit at 9 months after randomiza-
tion. The visit at 9 months is the most important study 
visit due to assessment of the primary endpoint. In this 
way, the patient is not lost to follow-up and the other vis-
its will be marked as ‘missed data collection time-points’. 
For protocol non-adheres, all endpoints will be assessed 
according to protocol if the patient chooses to remain 
included in the trial.

Table 4  Predefined possible surgical complications

Impaired/prolonged wound healing

Wound infection with need for antibiotics

Wound dehiscence without need for revision surgery

Wound dehiscence with need for revision surgery

Postoperative hematoma without need for revision surgery

Postoperative hematoma with need for revision surgery

Transection (partial) of peroneal nerve with new sensory deficit

Transection (partial) of peroneal nerve with new motor deficit

Persisting pain in the operated area

Development of complex regional pain syndrome
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Sample size
Given the fact that no reliable estimates of the 6MWD 
are available in this population, the sample size calcula-
tion is performed assuming a moderate effect size (mean 
difference divided by the standard deviation). Based on 
an effect size of 0.5, 172 patients would have 90% power 
to show a significant difference at a two-sided signifi-
cance level of 5% in the change in the 6MWD from base-
line to 9 months after randomization using a t-test. The 
sample size calculation was performed with G*Power, 
version 3.1.9.4. To compensate for an expected 5% drop-
out, a total of 182 patients (91 patients per group) will be 
included. The expected dropout rate of 5% is based on 
the results of patient interviews and a large, multi-centre, 
randomized controlled trial comparing surgery versus 
non-surgery (or delayed surgery) for patients with radic-
ulopathy caused by lumbar disc herniation with a design 
very similar to the foot drop trial [57].

A blinded sample size reassessment by the trial stat-
istician is planned when 50% of patients have reached 
their 9-month visit or 1 month before the final patient 
would be randomized, whichever occurs first. It will be 
based on the estimation of the overall variance of the 
primary outcome for the patients for which the primary 
endpoint data are available and the minimal clinical dif-
ference determined from all patients randomized at that 
point. The maximum number of patients to be potentially 
added will be determined before the analysis will take 
place. Given that a blind analysis will be performed, the 
type I error will be preserved and no adjustment to the 
alpha level for the final analysis will be necessary.

Statistical analysis
The primary analysis set will be the full analysis set (FAS) 
which will include all patients randomized. Patients will 
be analysed in the group to which they were randomized, 
irrespectively which treatment was received, if any. In 
addition, a per-protocol analysis set will be used for sen-
sitivity analyses.

The primary endpoint will be analysed using a con-
strained longitudinal data analysis taking the correlation 
between these measurements into account. The value at 
baseline and all follow-up measurements will be taken as 
responses. Indicators for baseline, follow-up visits, treat-
ment group and the interaction between follow-up visits 
and treatment group will be included in the model. Miss-
ing data are appropriately taken into account with this 
model under the missing at random assumption. This is 
applicable to no-shows (patients that do not show up at 
study visits). For patients refusing to participate in the 
6MWT, zero as value will be recorded. The primary anal-
ysis is the comparison between the two treatment groups 

of the difference in 6MWD between 9 months and base-
line. The mean difference between the two treatment 
groups with a 95% confidence interval and a two-sided 
p-value will be reported. Superiority of surgery above 
conservative treatment will be claimed if p < 0.05 and 
the patients in the surgery arm improved more than the 
patients in the conservative arm.

Several sensitivity analyses will be performed. The 
first sensitivity analysis is similar to the primary analy-
sis but with follow-up measurements after surgery not 
being used in the analysis for patients randomized to 
conservative treatment but who underwent surgery 
within 9 months. Similarly, follow-up measurements of 
patients randomized to surgery who did not undergo 
surgery will not be used in the analysis. This will allow 
to estimate the treatment effect most honestly. In the 
unlikely event that in the conservative treatment arm 
more than 10% cross-overs are observed, this sensitiv-
ity analysis will become the primary analysis and the 
primary analysis the first sensitivity analysis.

A second sensitivity analysis will be a multiple impu-
tation analysis in which missing follow measurements 
will be imputed according to the conservative treat-
ment arm for both the surgical and conservative treat-
ment arm.

The study is only powered for the primary endpoint 
but, if the primary endpoint should show a signifi-
cant difference, it is anticipated that also the timing of 
recovery, the key secondary endpoint, might yield a 
significant effect. It will be analysed using a general-
ized log-rank test with constant weights over time for 
interval-censored data. In addition, the Turnbull esti-
mator with 95% confidence intervals will be produced. 
The proportion of patients which recovered will be esti-
mated at each follow-up visit. We do not anticipate any 
mortality due to the pathology. In case a patient should 
die, the patient will be censored at his day of death. Full 
details for the analysis of the primary and all secondary 
endpoints will be made available in a statistical analysis 
plan, which will be finalized before database lock.

Recruitment strategy
A strong, multidisciplinary collaboration in all centres 
is essential for trial success. To be able to identify all 
eligible patients, physicians of several disciplines (neu-
rosurgery, neurology, physical medicine and rehabili-
tation, orthopaedic surgery, reconstructive and plastic 
surgery) need to be on high alert. Therefore, a moti-
vated local study team reminding and stimulating all 
physicians involved is essential. To identify suitable 
trial centres, a feasibility questionnaire was designed 
with experts from an independent global consultancy 
agency (Keyrus). The estimated recruitment rate will be 
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based on the feasibility questionnaire and results from 
the internal feasibility pilot study. Per year, we defined 
the number of patients that we minimally expect to 
randomize. If this specific threshold is not reached, we 
can escalate recruitment by initiating the study in addi-
tional centres.

Trial supervision and responsibilities
The role of the Trial Steering Committee (TSC) is to pro-
vide the overall supervision of the trial. The TSC moni-
tors trial progress and conducts and advises on scientific 
credibility. The TSC will consider and act, as appropri-
ate, and ultimately carries the responsibility for deciding 
whether a trial needs to be stopped on grounds of safety 
or efficacy. The TSC will meet on average 3 times per year 
the first year and twice a year thereafter. The TSC is com-
posed of the Chief Investigator (CI), the trial statistician, 
the trial Project Manager (PM), an independent expert, 
a representative of other participating centres or groups, 
up to 2 patients or members of the public, 1 representa-
tive of the sponsor, and 1 representative of the funder.

The day-to-day management of the study will be per-
formed by the Trial Management Group (TMG), which is 
distinct from the TSC. The TMG is composed of the CI, 
the PM, the data manager, the co-chief investigator for 
the French-speaking centres, the trial statistician and the 
sponsors’ clinical trial assistant (CTA). The TMG will be 
responsible for data analysis and interpretation as well as 
writing the report. Submission for publication will occur 
in consultation with the principal investigators and study 
funder (KCE).

The Trial Data Manager will perform extensive consist-
ency checks on the received data. Queries will be issued 
in case of inconsistencies in accordance with internal 
procedures. A Data Management Plan is developed to 
map data flows, data validation measures that will be 
taken and how (interim) database lock(s) will be man-
aged. Data in the eCRF will be pseudonymized. Only a 
site-specific and confidential Subject Identification Log 
provides the link between named subject source records 
and the pseudonymized data set. All source data will 
be kept at a secured location with restricted access at 
all times. These data must be collected and processed 
with adequate precautions to ensure confidentiality and 
compliance with applicable data protection laws and 
regulations and more in particular the EU General Data 
Protection Regulation 2016/679 (GDPR) and relevant 
national laws implementing the GDPR.

Based on the European Medicines Agency (EMA) 
guidelines on data monitoring committees, the organi-
zation of a Data Safety Monitoring Board is not required 
for the FOOTDROP trial. The independent experts in the 
TSC will act as an ‘extern advisory board’ to follow up on 

possible harm (e.g. related to late cross-over to surgery) 
and to follow up on blinding and accidental unblinding. 
The risks associated with trial participation are com-
parable to risks of standard medical care, since both 
treatment arms are considered standard of care. The par-
ticipant will be asked to report any adverse event related 
to the study-specific intervention to the study team. 
These reported events will be documented by the investi-
gator in the source documents.

Trial monitoring
Trial monitoring will be conducted by trained study 
monitors from the Clinical Trial Center of University 
Hospitals Leuven. There are no competing interests to 
report. Prior to the start of the study, all required approv-
als must be obtained. During the study a monitor can 
contact and visit the site and must be permitted, on 
request, to access the study facilities and all source docu-
ments needed to verify adherence to the protocol and the 
completeness, consistency and accuracy of the data being 
entered in the CRF. The processes reviewed can relate 
to participant enrolment, consent, eligibility, and alloca-
tion to trial groups; adherence to trial interventions and 
policies to protect participants, including reporting of 
harm and completeness, accuracy, and timelines of data 
collection. Monitoring can be done by exploring the trial 
dataset or by performing site visits. A detailed trial moni-
toring plan is available at request. The Investigator (and 
head of institution, if required by regional regulations) 
will make source data and documents for this study avail-
able to an appropriately qualified quality assurance audi-
tor mandated by the sponsor or to regulatory authority 
inspectors.

Access to data and dissemination policy
The study results will be owned by the party who gen-
erates them. The sponsor will have access to the study 
data. Access to study data by KCE is fully defined in the 
contract between KCE and the sponsor and the research 
agreement template is publicly available on the KCE 
website (https://​kce.​fgov.​be/​en/​kce-​trials/​calls). After 
the completion of the study, the sponsor will transfer 
the pseudonymized study data set to KCE, if required 
for health economic analysis. The study data shall not 
be provided to a third party without the prior written 
approval of KCE.

Publications will be coordinated by the CI. Authorship 
to publications will be determined in accordance with 
the requirements published by the International Com-
mittee of Medical Journal Editors and in accordance with 
the requirements of the respective medical journal. It is 
anticipated that the primary results of the overall Trial 
shall be published in a multi-centre publication. There 
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is no intended use of professional writers. Participating 
Sites are not allowed to publish any subset data or results 
from the Trial prior to such multi-centre publication. 
Any publication by a Participating Site must be submit-
ted to the sponsor for review at least thirty [30] calendar 
days prior to submission or disclosure. Sponsor shall have 
the right to delay the projected publication for a period of 
up to 3 months from the date of first submission to the 
sponsor in order to enable the sponsor to take steps to 
protect its intellectual property rights and know-how.

The results of the study will be communicated with 
the participants after all participants have reached the 
primary endpoint. This data will not be shared with par-
ticipants until the data interpretation has undergone peer 
review. Research results should be offered in a timely 
manner and will therefore be communicated within 1 
month after the data are peer reviewed.

Discussion
This manuscript discusses the design and rationale of 
a randomized controlled trial on the treatment of foot 
drop due to peroneal nerve entrapment. The main objec-
tive is to assess whether foot drop, caused by peroneal 
nerve entrapment recovers better within 9 months after 
decompressive surgery compared to prolonged con-
servative treatment. This research question is highly 
relevant, since peroneal nerve entrapment is one of the 
most frequent causes of foot drop, causing gait difficul-
ties and increased risk of falling [3, 58]. In the absence 
of guidelines or high-quality literature, current manage-
ment strategies range from early neurolysis to prolonged 
non-invasive care without surgery. No standard of care 
is established thus far [4, 30]. The FOOTDROP trial 
will be the first randomized controlled trial to compare 
non-invasive and surgical treatment for foot drop due to 
peroneal nerve entrapment in a methodologically sound 
manner [4]. The trial is designed to mirror daily practice. 
To accommodate for some variation in timing of surgical 
treatment, the time window for randomization covers a 
period of 8 weeks. Furthermore, the protocol allows for 
some variability in intensity and frequency of physiother-
apy. Since spontaneous recovery after onset of foot drop 
does occur [4], randomization to surgery is only possible 
after 10 (± 4 weeks) after onset of foot drop. Cross-over 
from non-invasive treatment to surgical decompression 
of the peroneal nerve is not allowed before 9 months 
after randomization which is the timing of the primary 
endpoint, to account for possible differences in time 
to recovery between the two treatment strategies. The 
intended sample size of the study population is believed 
to be sufficiently large to detect clinically meaningful dif-
ferences between both treatment strategies. Trial results 

will hopefully aid physicians in future decision-making 
about the preferable treatment of patients with foot drop 
due to peroneal nerve entrapment.

Trial status
A internal, feasibility pilot study ran in 6 centres in 
Belgium and the Netherlands between 29  April  2021 
and 16 October  2022. Ethics committee approval was 
given in all centres involved. The feasibility pilot study 
was successfully completed and shaped the protocol 
as discussed in this manuscript (version 2.0, version 
date 30-10-2022). Overall, 19 patients were included, 
of which 15 patients were randomized. The protocol 
essentially does not differ from the internal feasibility 
pilot study. Two trial assessments were abandoned after 
the pilot study: the 36-Item Short Form Health Survey 
(SF-36) and the assessment of ankle dorsiflexion range 
of motion. The SF-36 was found to be too extensive and 
not providing any added value on top of the EQ5D-5L 
questionnaire. Assessment of the range of motion was 
very dubious and difficult to organize in a uniform way 
and failed during the pilot study. A manuscript discus-
sion of the pilot study will be submitted for publication 
in the near future.

The full study will run for approximately 5.5 years. 
We expect to include the first patient of the full study 
in April 2023 and the last patient 4 years later (April 
2027). Data from the pilot study will be incorporated 
into the full study database.

Abbreviations
FOOTDROP : Follow-up and Outcome of Operative Treatment with Decom-
pressive Release Of The Peroneal nerve; KCE: Belgian Health Care Knowledge 
Centre; MRC: Medical Research Council; EQ5D-5L: 5 Level EUROQoL – 5 
Dimensions; SF-36: 36-Item Short Form Health Survey; 6MWT: Six-minute walk 
test; 6MWD: Six-minute walking distance; 10MWT : Ten-meter walk test; WPAI: 
Work Productivity and Activity Impairment Questionnaire; KCE: Belgian Health 
Care Knowledge Center; EDX: Electrodiagnostics; EMG: Electromyography; 
MRI: Magnetic resonance imaging; FAC: Functional ambulation categories; 
QALY: Quality-adjusted life-year; MS: Multiple sclerosis; VAS: Visual analogue 
Scale; TSC: Trial Steering Committee; CI: Chief investigator; PM: Project man-
ager; TMG: Trial Management Group; CTA​: Clinical trial assistant.

Supplementary Information
The online version contains supplementary material available at https://​doi.​
org/​10.​1186/​s13063-​022-​07009-x.

Additional file 1: Appendix 1. SPIRIT Checklist.

Additional file 2: Appendix 2. The World Health Organization Trial Regis-
tration Data Set for the FOOTDROP study.

Additional file 3: Appendix 3. Informed consent form FOOTDROP trial.

Acknowledgements
The authors acknowledge and thank Dr. Jeroen Ceuppens, Dr. Justus Groen 
and Dr. Sophie Schuind for their enthusiasm, their professionalism and perse-
verance in realizing the internal feasibility pilot study.



Page 11 of 12Oosterbos et al. Trials         (2022) 23:1065 	

Authors’ contributions
CO designed the study protocol with guidance from RL and TT. TT is the chief 
investigator of the FOOTDROP trial and led the proposal and study develop-
ment. KB is the trial statistician and was involved in the trial design overall. The 
study design and this manuscript benefited from the expertise and input of 
peripheral nerve surgeons FW and AD, rehabilitation physician SR and electro-
physiologist RL. SH and CO are heavily involved in daily management of the 
FOOTDROP trial. All authors read and approved the final manuscript.

Funding
The FOOT DROP trial is funded by the Belgian Knowledge Health Care Centre 
(KCE) under the KCE Trials funding programme (KCE19-1232). During the 
selection process, methodological independent experts gave comments on 
the protocol.

Availability of data and materials
The study results will be owned by the party that generates them. The spon-
sor (University Hospitals Leuven) will have access to the study data. At the end 
of the study, KCE will receive from sponsor-specific study data. This will only be 
anonymous study data or, where requested by KCE, coded personal data are 
made available to KCE.
The study data shall not be provided to a third party without the prior written 
approval of KCE, which approval KCE shall not unreasonably withhold or delay 
and which KCE may subject to specific conditions in order to ensure that the 
provision of said study data does not have a negative impact on the further 
performance of the study, the rights granted to KCE under the research 
agreement and/or the benefit of the Study for the patients and/or the public 
payers.

Declarations

Ethics approval and consent to participate
The Ethics Committee Research UZ/KU Leuven with Belgian registration 
number B3222021000404 coordinated the ethical evaluation and approved 
of the internal pilot study on 30 March 2021. In the Netherlands, the internal 
pilot study received ethical approval in Leiden on 6 December 2021 from 
METC Leiden Den Haag Delft with registration number NL76880.058.21. 
Currently, plans are made to unroll the full study on a large scale in Belgium 
and the Netherlands. Local, ethical approval in all participating centres will be 
searched. Protocol amendments will be communicated in the monthly news-
letters with all participating centres. Written, informed consent to participate 
will be obtained from all participants. Informed consent materials are attached 
as supplementary materials (Appendix 3).

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Research Group experimental Neurosurgery and Neuroanatomy and the Leu-
ven Brain Institute, KU Leuven, Leuven, Belgium. 2 Department of Neurosur-
gery, University Hospitals Leuven, Leuven, Belgium. 3 Department of Physical 
Medicine and Rehabilitation, University Hospitals Leuven, Leuven, Belgium. 
4 Locomotor and Neurological disorders, KU Leuven, Leuven, Belgium. 5 Depart-
ment of public health and critical care, I‑BioStat, KU Leuven, Belgium and I-Bio-
Stat, UHasselt, Hasselt, Belgium. 6 Department of Neurosurgery, Ziekenhuis 
Oost-Limburg, Genk, Belgium. 7 Neurosciences, Faculty of Medicine and Life 
Sciences, UHasselt, Hasselt, Belgium. 8 Department of Neurosurgery, University 
Hospitals Liège, Liège, Belgium. 9 Department of Neurosciences, Experimental 
Neurology, KU Leuven – University of Leuven, Leuven, Belgium. 10 VIB, Center 
for Brain & Disease Research, Laboratory of Neurobiology, Leuven, Belgium. 
11 Department of Neurology, University Hospitals Leuven, Leuven, Belgium. 

Received: 10 November 2022   Accepted: 12 December 2022

References
	1.	 Poage C, Roth C, Scott B. Peroneal nerve palsy: evaluation and manage-

ment. J Am Acad Orthop Surg. 2016;24(1):1–10.
	2.	 Broekx S, Weyns F. External neurolysis as a treatment for foot drop 

secondary to weight loss: a retrospective analysis of 200 cases. Acta 
Neurochir. 2018;160(9):1847–56.

	3.	 Stewart JD. Foot drop: where, why and what to do? Pract Neurol. 
2008;8(3):158–69.

	4.	 Oosterbos C, Decramer T, Rummens S, Weyns F, Dubuisson A, Ceuppens 
J, et al. Evidence in peroneal nerve entrapment: A scoping review. Eur J 
Neurol. 2022;29(2):665–79.

	5.	 Aprile I, Tonali P, Caliandro P, Pazzaglia C, Foschini M, Di Stasio E, et al. 
Italian multicentre study of peroneal mononeuropathy: multiperspective 
follow-up. Neurol Sci. 2009;30(1):37–44.

	6.	 Aprile I, Padua L, Padua R, D’Amico P, Meloni A, Caliandro P, et al. Peroneal 
mononeuropathy: predisposing factors, and clinical and neurophysi-
ological relationships. Neurol Sci. 2000;21(6):367–71.

	7.	 Bai SX. Acupuncture for 24 cases of peroneal nerve palsy. World J Acu-
puncture - Moxibustion. 2012;22(3):55–6.

	8.	 Bsteh G, Löscher WN, Gruber H, Seppi K, Wanschitz JV. Prognosis and 
prognostic factors in non-traumatic acute-onset compressive mononeu-
ropathies: radial and peroneal mononeuropathies. J Peripher Nerv Syst. 
2013;18:S14–S5.

	9.	 Fares MY, Dimassi Z, Fares J, Musharrafieh U. Peroneal neuropathy and 
bariatric surgery: untying the knot. Int J Neurosci. 2020;130(4):417–23.

	10.	 Kim DH, Kline DG. Management and results of peroneal nerve lesions. 
Neurosurgery. 2004;39(2):312-9. discussion 9-20.

	11.	 Singhal A, Varma M, Goyal N, Vij V, Wadhawan M, Gupta S. Peroneal neu-
ropathy following liver transplantation: possible predisposing factors and 
outcome. Exp Clin Transplant. 2009;7(4):252–5.

	12.	 Sipahioğlu S, Zehir S, Aşkar H, Işıkan UE. Peroneal nerve palsy secondary 
to prolonged squatting in seasonal farmworkers. Acta Orthop Traumatol 
Turc. 2015;49(1):45–50.

	13.	 Tarabay B, Abdallah Y, Kobaiter-Maarrawi S, Yammine P, Maarrawi J. Out-
come and prognosis of microsurgical decompression in idiopathic severe 
common fibular nerve entrapment: prospective clinical study. World 
Neurosurg. 2019;126:e281–e7.

	14.	 Yu JK, Yang JS, Kang SH, Cho YJ. Clinical characteristics of peroneal nerve 
palsy by posture. J Korean Neurosurg Soc. 2013;53(5):269–73.

	15.	 Berry H, Richardson PM. Common peroneal nerve palsy: a clini-
cal and electrophysiological review. J Neurol Neurosurg Psychiatry. 
1976;39(12):1162–71.

	16.	 Sangwan SS, Marya KM, Kundu ZS, Yadav V, Devgan A, Siwach RC. Com-
pressive peroneal neuropathy during harvesting season in Indian farmers. 
Trop Doct. 2004;34(4):244–6.

	17.	 Cruz-Martinez A, Arpa J, Palau F. Peroneal neuropathy after weight loss. J 
Peripher Nerv Syst. 2000;5(2):101–5.

	18.	 George SC, Boyce DE. An evidence-based structured review to assess 
the results of common peroneal nerve repair. Plast Reconstr Surg. 
2014;134(2):302e–11e.

	19.	 Emamhadi M, Bakhshayesh B, Andalib S. Surgical outcome of foot drop 
caused by common peroneal nerve injuries; is the glass half full or half 
empty? Acta Neurochir. 2016;158(6):1133–8.

	20.	 Wilson C, Yaacoub AP, Bakare A, Bo N, Aasar A, Barbaro NM. Peroneal 
nerve decompression: institutional review and meta-analysis to identify 
prognostic associations with favorable and unfavorable surgical out-
comes. J Neurosurg Spine. 2019;30(5):714–21.

	21.	 Fabre T, Piton C, Andre D, Lasseur E, Durandeau A. Peroneal nerve entrap-
ment. J Bone Joint Surg Am. 1998;80(1):47–53.

	22.	 Maalla R, Youssef M, Ben Lassoued N, Sebai MA, Essadam H. Peroneal 
nerve entrapment at the fibular head: outcomes of neurolysis. Orthop 
Traumatol Surg Res. 2013;99(6):719–22.

	23.	 Nirenberg MS. A simple test to assist with the diagnosis of common fibu-
lar nerve entrapment and predict outcomes of surgical decompression. 
Acta Neurochir. 2020;162(6):1439–44.

	24.	 Ramanan M, Chandran KN. Common peroneal nerve decompression. 
ANZ J Surg. 2011;81(10):707–12.

	25.	 Solmaz I, Cetinalp EN, Göçmez C, Albayrak BS, Kural C, Kaya HS, et al. 
Management outcome of peroneal nerve injury at knee level: experience 
of a single military institution. Neurol Neurochir Pol. 2011;45(5):461–6.



Page 12 of 12Oosterbos et al. Trials         (2022) 23:1065 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	26.	 Weyns FJ, Beckers F, Vanormelingen L, Vandersteen M, Niville E. Foot drop 
as a complication of weight loss after bariatric surgery: is it preventable? 
Obes Surg. 2007;17(9):1209–12.

	27.	 Yasar D. Treatment and follow up outcomes of patients with peroneal 
nerve injury: a single center experience. J Clin Analyt Med. 2017;8(1):44–6.

	28.	 Lale A, et al. "The results of surgical decompression in the treatment of 
foot drop due to peroneal nerve entrapment after bariatric surgery." Surg 
Obes Relat Dis. 2020;16(11):1684-91.

	29.	 Vastamäki M. Decompression for peroneal nerve entrapment. Acta 
Orthop Scand. 1986;57(6):551–4.

	30.	 Oosterbos C, Rasulic L, Rummens S, Kiekens C, van Loon J, Lemmens R, 
et al. Controversies in treatment strategies in patients with foot drop due 
to peroneal nerve entrapment: Results of a survey among specialists. 
Brain Spine. 2022;2:100887.

	31.	 Li T, Boutron I, Al-Shahi Salman R, Cobo E, Flemyng E, Grimshaw JM, et al. 
Review and publication of protocol submissions to Trials - what have we 
learned in 10 years? Trials. 2016;18(1):34.

	32.	 Chan AW, Tetzlaff JM, Altman DG, Laupacis A, Gøtzsche PC, Krleža-Jerić K, 
et al. SPIRIT 2013 statement: defining standard protocol items for clinical 
trials. Ann Intern Med. 2013;158(3):200–7.

	33.	 Carolus AE, Becker M, Cuny J, Smektala R, Schmieder K, Brenke C. 
The interdisciplinary management of foot drop. Dtsch Arztebl Int. 
2019;116(20):347–54.

	34.	 Kluding PM, Dunning K, O’Dell MW, Wu SS, Ginosian J, Feld J, et al. Foot 
drop stimulation versus ankle foot orthosis after stroke: 30-week out-
comes. Stroke. 2013;44(6):1660–9.

	35.	 Bethoux F, Rogers HL, Nolan KJ, Abrams GM, Annaswamy TM, Brandstater 
M, et al. The effects of peroneal nerve functional electrical stimulation 
versus ankle-foot orthosis in patients with chronic stroke: a randomized 
controlled trial. Neurorehabil Neural Repair. 2014;28(7):688–97.

	36.	 van der Linden ML, Andreopoulou G, Scopes J, Hooper JE, Mercer TH. 
Ankle kinematics and temporal gait characteristics over the duration of a 
6-minute walk test in people with multiple sclerosis who experience foot 
drop. Rehabil Res Pract. 2018;2018:1260852.

	37.	 Sankaranarayan H, Gupta A, Khanna M, Taly AB, Thennarasu K. Role of 
ankle foot orthosis in improving locomotion and functional recovery in 
patients with stroke: A prospective rehabilitation study. J Neurosci Rural 
Pract. 2016;7(4):544–9.

	38.	 McLoughlin J, Barr C, Sturnieks D, Lord S, Crotty M. Effect of wearing a 
dorsiflexion assist orthosis on mobility, perceived fatigue and exertion 
during the six-minute walk test in people with multiple sclerosis: a ran-
domised cross-over protocol. BMC Neurol. 2012;12:27.

	39.	 Fulk GD, He Y. Minimal clinically important difference of the 6-minute 
walk test in people with stroke. J Neurol Phys Ther. 2018;42(4):235–40.

	40.	 Fulk GD, Echternach JL, Nof L, O’Sullivan S. Clinometric properties of the 
six-minute walk test in individuals undergoing rehabilitation poststroke. 
Physiother Theory Pract. 2008;24(3):195–204.

	41.	 Troosters T, Gosselink R, Decramer M. Six minute walking distance in 
healthy elderly subjects. Eur Respir J. 1999;14(2):270–4.

	42.	 Gibbons WJ, Fruchter N, Sloan S, Levy RD. Reference values for a multiple 
repetition 6-minute walk test in healthy adults older than 20 years. J 
Cardiopulm Rehabil. 2001;21(2):87–93.

	43.	 Bohannon RW, Crouch R. Minimal clinically important difference for 
change in 6-minute walk test distance of adults with pathology: a sys-
tematic review. J Eval Clin Pract. 2017;23(2):377–81.

	44.	 Sardaru DP, Matei D, Zaharia-Kezdi D, Pendefunda L. Effects of biofeed-
back versus switch-triggered functional electrical stimulation on sciatica-
related foot drop. J Back Musculoskelet Rehabil. 2018;31(2):239–45.

	45.	 Steinau HU, Tofaute A, Huellmann K, Goertz O, Lehnhardt M, Kammler J, 
et al. Tendon transfers for drop foot correction: long-term results includ-
ing quality of life assessment, and dynamometric and pedobarographic 
measurements. Arch Orthop Trauma Surg. 2011;131(7):903–10.

	46.	 Won YH, Kim KW, Choi JT, Ko MH, Park SH, Seo JH. Correlation between 
muscle electrophysiology and strength after fibular nerve injury. Neurol 
Sci. 2016;37(8):1293–8.

	47.	 Holden MK, Gill KM, Magliozzi MR, Nathan J, Piehl-Baker L. Clinical gait 
assessment in the neurologically impaired. Reliability and meaningful-
ness. Phys Ther. 1984;64(1):35–40.

	48.	 Timmermans C, Roerdink M, van Ooijen MW, Meskers CG, Janssen TW, 
Beek PJ. Walking adaptability therapy after stroke: study protocol for a 
randomized controlled trial. Trials. 2016;17(1):425.

	49.	 Yeap JSSD, Birch R. A method for evaluating the results of tendon trans-
fers for foot drop. Clin Orthop Relat Res. 2001;383:208–13.

	50.	 Ducic I, Felder JM 3rd. Minimally invasive peripheral nerve surgery: pero-
neal nerve neurolysis. Microsurgery. 2012;32(1):26–30.

	51.	 Mitra A, Stern JD, Perrotta VJ, Moyer RA. Peroneal nerve entrapment in 
athletes. Ann Plast Surg. 1995;35(4):366–8.

	52.	 Mont MA, Dellon AL, Chen F, Hungerford MW, Krackow KA, Hungerford 
DS. The operative treatment of peroneal nerve palsy. J Bone Joint Surg 
Am. 1996;78(6):863–9.

	53.	 Sidey JD, Weak ankles. A study of common peroneal entrapment neu-
ropathy. Br Med J. 1969;3(5671):623–6.

	54.	 Bouckaert N, Cleemput I, Devriese S, Gerkens S. An EQ-5D-5L value set for 
Belgium. Pharmacoecon Open. 2022;6(6):823–36.

	55.	 Reilly MC, Zbrozek AS, Dukes EM. The validity and reproducibility of a 
work productivity and activity impairment instrument. Pharmacoeco-
nomics. 1993;4(5):353–65.

	56.	 Marciniak C, Armon C, Wilson J, Miller R. Practice parameter: utility of elec-
trodiagnostic techniques in evaluating patients with suspected peroneal 
neuropathy: an evidence-based review. Muscle Nerve. 2005;31(4):520–7.

	57.	 Peul WC, van Houwelingen HC, van den Hout WB, Brand R, Eekhof JA, 
et al. Surgery versus prolonged conservative treatment for sciatica. N Engl 
J Med. 2007;356(22):2245–56.

	58.	 Carolus A, Mesbah D, Brenke C. Focusing on foot drop: results from a 
patient survey and clinical examination. Foot (Edinb). 46:101693.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


