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Abstract

Background and purpose: Daily management of patients with foot drop due to peroneal
nerve entrapment varies between a purely conservative treatment and early surgery,
with no high-quality evidence to guide current practice. Electrodiagnostic (EDX) prog-
nostic features and the value of imaging in establishing and supplementing the diagnosis
have not been clearly established.

Methods: We performed a literature search in the online databases MEDLINE, Embase,
and the Cochrane Library. Of the 42 unique articles meeting the eligibility criteria, 10
discussed diagnostic performance of imaging, 11 reported EDX limits for abnormal values
and/or the value of EDX in prognostication, and 26 focused on treatment outcome.
Results: Studies report high sensitivity and specificity of both ultrasound (varying respec-
tively from 47.1% to 91% and from 53% to 100%) and magnetic resonance imaging (MRI;
varying respectively from 31% to 100% and from 73% to 100%). One comparative trial
favoured ultrasound over MRI. Variable criteria for a conduction block (>20%-2=50) were
reported. A motor conduction block and any baseline compound motor action potential
response were identified as predictors of good outcome. Based predominantly on case
series, the percentage of patients with good outcome ranged 0%-100% after conserva-
tive treatment and 40%-100% after neurolysis. No study compared both treatments.
Conclusions: Ultrasound and MRI have good accuracy, and introducing imaging in the

standard diagnostic workup should be considered. Further research should focus on the
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role of EDX in prognostication. No recommendation on the optimal treatment strategy of

peroneal nerve entrapment can be made, warranting future randomized controlled trials.
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INTRODUCTION

Rationale

Peroneal neuropathy is the most common mononeuropathy in the
lower limbs [1,2] and a very frequent cause of foot drop [3]. Foot
drop causes gait difficulties, leading to an increased risk of falling [4].
Even patients with subclinical peroneal neuropathy are at increased
risk of falling [5-7]. The pathology being common, epidemiological
data nevertheless are scarce. Studies from Egypt [8,9] found a prev-
alence of symptomatic peroneal neuropathy of 19-40 per 100,000
inhabitants. Based on these data, 0.6%-1.2% of all neuropathies are
peroneal neuropathies. These numbers are contrasted by other au-
thors reporting percentages up to 15%, only partially explained by
differences in study methodology [10,11].

The aetiology of peroneal neuropathy is very broad. An important
anatomical consideration in disease pathology is the superficial course
of the nerve at the level of the fibular head. Here, the nerve dives into
the fibular tunnel, defined by the fibular neck, peroneus longus, and so-
leus muscle, rendering it vulnerable to compression [12,13]. Compression
can result from cysts and tumours [14], muscle herniation [15], bracing,
tight casts, habitual crossing of the legs, squatting, and kneeling [16].
Peroneal neuropathy is frequently associated with excessive weight loss,
as seen after bariatric surgery [2,17-20] or anorexia nervosa [21]. Long-
term bedridden patients are also prone to develop peroneal neuropathy
[1,22,23]. Peroneal nerve damage can be iatrogenic after surgery of the
hip, knee, or ankle, or even after thoracic-abdominal/gynaecological sur-
gery due to patient positioning. Other potential causes are trauma [23-
25] and metabolic disorders (e.g., diabetes mellitus, hypothyroidism) [26].

Diagnosis is based on clinical examination and confirmed with
electrodiagnostics (EDX). In 2005, a practice parameter was published
by the American Association of Neuromuscular & Electrodiagnostic
Medicine (AANEM). However, "guidelines" for motor and sensory
nerve conduction studies (NCS) were based on Class Il evidence,
holding a Level C recommendation. Data were insufficient to deter-
mine the role of needle electromyography (Level U recommendation,
Class IV evidence), and prognostic studies hold only a Level C recom-
mendation based on Class Ill and IV evidence [27]. No limits of abnor-
mality for motor NCS were defined. A scoping review was conducted
to summarize reported limits of abnormality for NCS. Furthermore,
evidence for the prognostic value of EDX is mapped.

The role of imaging with dedicated magnetic resonance imaging
(MRI) sequences and ultrasound (US) in diagnosing peroneal neuropa-
thy is evolving due to technologic advancements. Articles on imaging
in peripheral nerve pathology report a high sensitivity and specificity
and a clear added value to EDX, with the ability to localize the lesion,
characterize pathologic changes in the nerve and innervated muscles

(MRI) and localize intrinsic and extrinsic masses [28]. Because no syn-
thesis of data on diagnostic performance of MRI and US in peroneal
neuropathy is currently available, we summarized the available data.

Given the broad range of causes of peroneal neuropathy, treat-
ment strategies are likely to vary in the different subtypes of pe-
roneal nerve pathology. Peroneal neuropathies can be classified as
idiopathic, idiopathic with established risk factors (e.g., leg crossing,
squatting, weight loss, kneeling, metabolic disorders, bracing, po-
sitioning during surgery), and nonidiopathic peroneal neuropathies
(e.g., trauma, iatrogenic, cysts, tumours). The term peroneal nerve
entrapment will be used to refer to idiopathic peroneal neuropathies
with and without established risk factors in this review. The term
peroneal neuropathy refers to all possible causes.

This scoping review mainly focuses on the controversy around
the role of decompressive surgery versus conservative treatment in
peroneal nerve entrapment. Current practice varies greatly between
(and even within) centres. Treatment is mostly based on the personal
experience of the physician and expert opinions. Many centres tend
to follow a conservative treatment, whereas other centres tend to
operate on these patients after varying time windows.

In the absence of high-level evidence, no guidelines exist on the man-
agement of peroneal nerve entrapment. This also limits the potential of
conducting a valuable in-depth systematic review with a meta-analysis.
Instead, we conducted a scoping review to systematically map and discuss
existing data and to identify knowledge gaps to guide further research.

The literature was systematically searched for articles answer-
ing one of the following research questions: “Does MRI have a su-
perior diagnostic accuracy in patients with peroneal neuropathy,
compared to ultrasound?”, “Is electrodiagnostics, in patients with
foot drop due to peroneal neuropathy, an added value for prog-
nosticating patient outcome?”, “Which limits for abnormality in
nerve conduction studies in patients with peroneal neuropathy
are defined since AANEM 2005 [27]?", and “Does an adult patient
with foot drop (ankle dorsiflexion strength comparable to Medical
Research Council [MRC] Muscle Scale grade < 3) due to peroneal
nerve entrapment recover better in terms of muscle strength and/
or gait difficulties after surgical decompression or any form of con-

servative treatment?”.

METHODS
Protocol and registration
The protocol was drafted using PRISMA-P (Preferred Reporting

Items for Systematic Reviews and Meta-Analysis Protocols) [29]
by the first author and was revised by the senior authors (R.L. and
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T.T.). The final protocol was prospectively registered with the Open
Science Framework on 15 March 2021 (https://osf.io/xrdbv).

Eligibility criteria

For papers on diagnostic performance of imaging to be included in
the review, they needed to focus on sensitivity, specificity, positive
and negative predictive value, and/or diagnostic accuracy of MRI
and/or US in peroneal neuropathy. Papers comparing diagnostic per-
formance of MRI and US or papers comparing MRI and/or US with
clinical or EDX features were eligible as well. Peer-reviewed articles
were included if they were published in the past 20 years (after 31
December 2000), were written in English, and included adult pa-
tients only and the full-text article was available. Papers were ex-
cluded if their design was any of the following: case reports, expert
opinions, meeting abstract, posters, and reviews without focus on
diagnostic performance. Papers discussing imaging of the peroneal
nerve outside the context of peroneal neuropathy were not eligible.

Peer-reviewed articles reporting the prognostic value of EDX and/
or NCS limits for abnormal values were included if they were published
after the 2005 AANEM practice parameter, criteria for determining
abnormality were clearly stated, the EDX protocol was unambiguously
established, they were written in English, they included adult patients
only, and the full-text article was available. Papers were excluded if
their design was any of the following: case reports, expert opinion,
meeting abstracts, and posters. If the EDX protocol did not extend
beyond a referral to the AANEM practice parameter, or if EDX of the
peroneal nerve was conducted outside the context of peroneal neu-
ropathy (e.g., polyneuropathy), papers were not eligible. Papers were
not considered for inclusion if they solely discussed intraoperative pe-
roneal nerve monitoring.

Articles on the treatment of peroneal nerve entrapment were in-
cluded in the review if they provided a clear definition of foot drop
and of outcome measures. Only papers discussing neurolysis and/or
conservative treatment were considered for inclusion. Peer-reviewed
articles were included if they were published after 1970, were writ-
ten in English, and included adult patients only and full-text was avail-
able. Papers were excluded if their design was any of the following:
case reports, expert opinions, meeting abstracts, and posters. Papers
were excluded if they discussed exclusively nonidiopathic peroneal
neuropathies, surgical techniques other than neurolysis, entrapment
at a level other than the fibular head, or peroneal nerve entrapment
without foot drop (ankle dorsiflexion strength comparable to MRC
> 3) or if reliable data extraction on peroneal nerve entrapment was
not possible. Papers discussing polyneuropathies, hereditary neurop-
athies, or critical illness neuropathies were not eligible.

Information sources and search

To identify eligible articles, the following online databases were
searched on 16 March 2021: MEDLINE (PubMed), Embase, and

the Cochrane Library. The search strategies were drafted by
the first author (C.0.). The final search strategies for all three
research questions can be found in the protocol or in Appendix
1. The final search results were exported into EndNote citation
manager. Duplicate papers were removed using EndNote and
Rayyan for verification [30]. The online database search was
supplemented by scanning the reference lists of included papers

(snowballing).

Selection of sources of evidence

All unique search results were imported into Rayyan [30] to screen
titles and abstracts for eligibility. Keywords linked to inclusion and
exclusion criteria were added to Rayyan to aid in selecting abstracts.
In case of doubt, the full text was analysed for eligibility. The full text
versions of the included abstracts were obtained from the online
databases and analysed for eligibility. The selection procedure was
done by the first author. In case of doubt, eligibility was discussed

within the study team.

Data charting and data items

For all included papers, data were extracted on article characteris-
tics (authors, year of publication, study design, trial objective) and
patient characteristics (humber of patients, aetiology, age).

The following data on diagnostic performance of imaging were
extracted: imaging technique, trial outcome, sensitivity, specific-
ity, diagnostic accuracy, positive and negative predictive values,
and correlation with clinical or EDX features including prognostic
features.

The following EDX data were extracted: limits for abnormality
for conduction block and/or motor nerve conduction velocities, pre-
dictors of good outcome, and predictors of bad outcome.

The following outcome data items were extracted (if available):
treatment strategy, time to surgery (if applicable), conservative
treatment registry (if applicable), length of follow-up, time to re-
covery, outcome of treatment, outcome 1 year after treatment, and
outcome measure (MRC score, other measure of muscle strength,
gait analysis, other).

Critical appraisal of individual sources of evidence

EDX studies were evaluated using the criteria for the assessment of
the utility of a diagnostic test [27], comparable to the 2005 AANEM
guideline. Studies with no (primary) EDX objectives, as well as im-
aging trials, were evaluated using the Oxford Centre for Evidence-
Based Medicine 2011 Levels of Evidence [31]. The methodologic
quality of included papers regarding treatment outcome was as-
sessed using the Oxford Centre for Evidence-Based Medicine 2011
Levels of Evidence [31].
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RESULTS

Source selection

The online database search for diagnostic performance of imaging in
peroneal neuropathy yielded 647 records. After removal of 394 du-
plicates, we screened 253 records and excluded 215 records based
on the abstracts. We evaluated the remaining 38 articles for eligibil-
ity and after examination of the full text included 10 articles for anal-
ysis in the scoping review. Figure 1 summarizes the study selection.

The online database search for the prognostic value of EDX in
peroneal neuropathy and NCS limits for abnormal values yielded
868 records. After removal of 396 duplicates, we screened 472 re-
cords and excluded 438 records based on the abstracts. We evalu-

ated the remaining 34 articles for eligibility and after examination of

the full text included 11 articles for analysis in the scoping review.
Figure 2 summarizes the study selection.

The online database search for treatment of peroneal nerve en-
trapment yielded 3865 records. After removal of 1850 duplicates,
we screened 2015 records and excluded 1933 records based on the
abstracts. We evaluated the remaining 82 articles for eligibility and
after examination of the full text included 26 articles for analysis in

the scoping review. Figure 3 summarizes the study selection.

Source characteristics and level of evidence

Table 1 summarizes the included studies according to the level of evi-
dence. Overall, data from 1661 unique study subjects were extracted

from 42 different papers, predominantly with low level of evidence.

FIGURE 1 Study selection for papers
on diagnostic performance of ultrasound
and magnetic resonance imaging in
peroneal neuropathy

FIGURE 2 Study selection for
papers on the prognostic value of
electrodiagnostics (EDX) in peroneal

neuropathy and papers discussing
nerve conduction study (NCS) limits for
abnormal values. AANEM, American
Association of Neuromuscular &
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One study compared diagnostic performance of US and MRI [32].
Seven papers focused on diagnostic performance of US [32-38], and
four papers reported on diagnostic performance of MRI [32,39-41].

We identified 10 studies reporting on criteria for conduction
block [16,22,33,36,37,42-46] and six studies stating criteria for
slowing of motor nerve conduction velocity [33,36,37,42,43,46].
Five studies [16,22,44,45,47] reported on the prognostic value of
EDX in peroneal neuropathy.

All but four papers identified as reporting on treatment of pero-
neal nerve entrapment were case series [2,10,19,24,45,48-64]. One
systematic review on the surgical treatment of peroneal neuropathy,
with a variety of surgical techniques and patients, was included [65].
We identified one prospective multicentre follow-up study [66] on
conservative treatment of peroneal neuropathy (including peroneal
nerve entrapment) and one monocentric follow-up study on surgi-
cal treatment of idiopathic peroneal nerve entrapment [67]. One
literature review on peroneal nerve entrapment after weight loss in-
cluded a narrative description of treatment outcome [68]. We found
no randomized controlled trials (RCTs) or systematic reviews.

Results of individual sources of evidence
Diagnostic performance of US and MRI

Table 2 gives an overview of the included papers on diagnostic per-
formance of US and MRI.

Assessment of increased cross-sectional area (CSA) of the pe-
roneal nerve, a measurement for the nerve's surface at one specific
two-dimensional slice, was routinely performed in all articles on
US, reflecting the importance of this diagnostic parameter [69,70].
Even single fascicular involvement can be assessed with CSA

measurements [42]. Studies measured CSA at the level of maximal
nerve diameter [32,33,36], at the level of the fibular head [37] or
at and above the fibular head [33,34] Other authors reported CSA
ratios [35,38], including CSA measures of the healthy contralateral
peroneal nerve [38]. Cutoff values for CSA measures and ratios are
summarized in Table 2. Overall reported values for sensitivity and
specificity are high, with up to 90% sensitivity [32,33] and 92% spec-
ificity [32], if CSA was measured at maximal nerve diameter. Visser
et al. [33] reported only a moderate specificity of 69% with CSA
measurements at maximal diameter. Here, a cutoff value of >8 mm?
was used, instead of 11.5-12 mm? as reported in the other papers
[32,36]. Data on the prognostic value of CSA measures is very lim-
ited, with one paper [45] reporting no difference in outcome be-
tween groups of patients with increased CSA and without increased
CSA.

Several authors report on echogenicity of the peroneal nerve
[32,34,36]. Increased hypoechogenic areas likely result from patho-
logic intraneural oedema, and can represent a possible early sign
of nerve pathology [34]. Lee et al. calculated the hypoechogenic
fraction of the peroneal nerve using three automatic threshold-
ing methods and reported a high sensitivity and specificity [34].
Significant differences in hypoechogenic fractions between pa-
tients and healthy controls were reported, with corresponding high
values for sensitivity and specificity (see Table 2). Furthermore, 11
patients with suspected peroneal neuropathy had normal CSA mea-
surements, whereas hypoechogenic fraction in all 11 subjects was
increased. These findings support the idea that increased hypoecho-
genicity could be an earlier sign of peroneal neuropathy in compari-
son to increased CSA.

In addition to morphological changes in the peroneal nerve
[32,39] MRI studies also evaluated regionally innervated muscles
[39-41]. Reported values for sensitivity and specificity of CSA and
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TABLE 1 Mapping of available evidence

Number of included Sample
Design|level of evidence articles [References] size
Imaging, 10 articles Systematic review of cross-sectional studies (with 1 0 0
blinding and constantly applied reference standards)
Individual cross-sectional study (with blinding and 2 3[32,33,40] 287
constantly applied reference standards)
Nonconsecutive study, study without consistently 3 0 0
applied reference standards
Case-control study 4 6[34,36-39,41] 422
Case series 1[35]
EDX criteria, 11 articles Prospective study with broad spectrum of subjects with | 0 0
suspected disease with use of gold standard and
blinding measures
Prospective study with narrow spectrum of persons with |l 0 0
suspected disease (use of diagnostic gold standard
and blinding measures)
Well-designed retrospective study with large patient 0 0
group (confirmed using gold standard) and large
control group and blinding measures
Small retrospective study with either small control group 1l 0 0
or patient group (use of golden diagnostic standard)
and use of blinding measures
Any design without EDX in blinded setting [\ 2[16,37] 320
Descriptive case series 5[43-47]
EDX limits for abnormal values in trial with non-EDX
objectives
Cross-sectional study 2 1[33]
Nonrandomized follow-up study 3 1[22] 300
Case-control study 4 2[36,42]
Treatment outcome, 26 articles Systematic review of randomized controlled trials or 1 0
number of Level 1 evidence articles
Randomized controlled trial or observational study with 2 0
dramatic effect
Systematic review of all surgical techniques in peroneal 3 1 [65]
neuropathy
Poor-quality narrative literature review on peroneal 1[68] 189
nerve entrapment due to weight loss
Nonrandomized follow-up study 2[66,67]
Case series mostly on surgical treatment 13[2,19,48-58] 533
Case series on conservative treatment and/or 4 9 [10,24,45,59-64]

spontaneous evolution (predominantly)

Note: Level of evidence was assessed using the Oxford Centre for Evidence-Based Medicine 2011 Levels of Evidence [31] and the criteria for the
assessment of the utility of a diagnostic test [27]. Size of the included study sample is reported.

Abbreviation: EDX, electrodiagnostics.

changes in T2 signal intensity were high [32,39], with up to 87.5%
sensitivity and 85% specificity [32]. Diagnostic accuracy of T2 signal
intensity was 75% in another study [39]. In two studies, assessment
of the pattern of changes in denervated muscles was accurate for all
cases of peroneal neuropathy based on signal alterations [40] and
gadolinium enhancement [41], a finding that was not confirmed by
Lee et al. [39].

One paper, describing a randomized reading protocol, prospec-
tively compared US with MRI in patients with peroneal neuropathy
[32]. Diagnostic performance for both imaging modalities was high
(see Table 2), but the results favoured US over MRI. However, de-
nervated muscle assessment was not taken into account. Combining
US and MRI increased sensitivity up to 94%. A slight decrease of
specificity to 84% was observed.
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TABLE 2 Diagnostic performance of imaging in peroneal neuropathy

Authors Imaging Imaging feature(s) SENS SPEC DA PPV NPV
Bayrak et al. [36] us CSA maximal diameter (cutoff 11.5 mm?)  80% 90% - - -
Echogenicity
Bignottietal. [32] US CSA maximal diameter (cutoff 12 mm?) 90% 92% 91.3% 92.3% 90.2%
Loss of fascicular echotexture
Echogenicity
Intrinsic/extrinsic lesions
MRI Increased CSA 87.5% 85% 86,3% 85.4%  87.2%
Intrinsic/extrinsic lesion
Increased T2 signal hyperintensity
US + MRI - 94% 84% - - -
Bucklanetal. [35] US CSA FH/CSA PF ratio (cutoff 1.25) 51% 71% - - -
Lee et al. [34] us CSA (cutoff FH > 11 mm?, cutoff AFH Mg, 82% Mgy 93% - - -
29 mm?) Rey: 82% Rey: 95%
Hypoechogenic fraction with 3 Yy 84% Yy 83%
automatic thresholding methods: Marn: 91% Mgy 91%
MaxEntropy (M), RenyiEntropy (R) Rapy: 86% Rary:100%
& Yen (Y) Yary: 91% Yy 83%
Lee et al. [39] MRI T2 signal intensity (T2) T2:77% T2: 73% T2: 75% - -
CPN size (S) S: 54% S: 100% S:79%
CPN course (C) C: 38% C: 100% C:71%
CPN fascicular morphology (FM) FM: 38% FM: 100% FM: 71%
Regional muscle oedema (ME) ME: 62% ME: 93% ME: 79%
Regional muscle fatty infiltration (FI) Fl: 62% Fl: 93% Fl: 79%
Regional muscle atrophy (MA) MA: 31% MA: 100%  MA: 68%
Overall abnormal/normal report (OR) OR: 77% OR: 80% OR:79%
Nageebetal. [37] US CSA (cutoff FH 11 mm?) 83% 53% - - -
Visser et al. [33] us CSA maximal diameter (cutoff FH > 90% 69% - - -
8 mm?)
Kim et al. [38] us CSA at FH (cutoff 11.7 mm?) CSA;: CSAq: - - -
CSA ASx-Asx (cutoff 1.70 mm?) 85% 90%
CSA FH/PF ratio (1.11) CSAoene CSALoined
CSA Sx/Asx ratio (cutoff 1.24) 83.3% 97%
CSAgpr CSAepr:
47.1% 93.3%
CSASx/Asx: CSASX/ASX:
72.2% 96.7%
Bendszus et al. MRI Muscle denervation pattern (T1 and 100% 100% 100% 100% 100%
[40] TIRM)

Abbreviations: AFH, above fibular head; CPN, common peroneal nerve; CSA, cross-sectional area; DA, diagnostic accuracy; FH, fibular head; MRI,
magnetic resonance imaging; NPV, negative predictive value; PF, popliteal fossa; PPV, positive predictive value; SENS, sensitivity; SPEC, specificity;
Sx/Asx ratio, ratio of CSA at the FH of symptomatic side over asymptomatic side; TIRM, turbo inversion recovery magnitude sequences; US,
ultrasound; ASx-Askx, difference in CSA at the FH between symptomatic and asymptomatic side.

EDX thresholds for abnormal values

In 2020, a review of existing guidelines of EDX testing was published
[71]. The review mainly cited the 2005 AANEM practice parame-
ter [27], without introducing (major) alterations to the established
"guidelines." No additional data on prognostication were provided.
We identified only low level evidence papers (see Table 1). Table 3
summarizes all EDX data included in this scoping review.

A threshold value for conduction block, a drop in compound
motor action potential (CMAP) amplitude across the fibular head,
was defined in 10 papers. Reported threshold values varied be-
tween series, ranging from >20% [16,36,46] to 250% [22,37,43,44].

Marciniak [16] reported a 99% specificity of localizing the lesion at
the level of the knee if a conduction block of >20% was observed.
Criteria for slowing of motor nerve conduction velocity were more
consistently reported; two articles [37,43] considered a velocity <
40 m/s pathological, and three papers [33,36,42] used 44 m/s as the
cutoff. A decrement of motor velocity > 10 m/s was considered ab-
normal in three papers [37,43,46].

Five studies [16,22,44,45,47] reported the prognostic value of
EDX features. Three papers identified the presence of a pure con-
duction block as a predictor of good outcome [22,44,45]. Marciniak
[16] found the CMAP remaining present to be a predictor of good
outcome (MRC ankle dorsiflexion 2 4), a finding confirmed by Derr
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TABLE 3 Nerve conduction study limits for abnormal values and electrodiagnostic predictors of good and bad outcome in peroneal

neuropathy
Motor nerve conduction velocity Predictors of good Predictors of bad
Authors Conduction block  across FH outcome? outcome?
Bayrak et al. [36] >20% Absolute slowing < 44 m/s N/A N/A
Bignotti et al. [42] 225% Slowing < 44 m/s N/A N/A
Derr et al. [47] N/A N/A Baseline (TA or EDB) CMAP No
response
Baseline TA motor unit
recruitment
Kang et al. [43] >250% Velocity decrement > 10 m/s N/A N/A
Slowing < 40 m/s (lower leg segment,
>44 m/s)
Nageeb et al. [37] >50% Velocity decrement > 10 m/s N/A N/A
Slowing < 40 m/s (lower leg segment,
>44 m/s)
Tsukamoto et al. [44] >50% N/A Presence of pure conduction  N/A
block
Visser et al. [33] >25% Slowing < 44 m/s N/A N/A
Aprile et al. [22] >50% Slowing compared to age-specific Presence of pure conduction ~ N/A
normal values block
Marciniak [16] >20% N/A Baseline CMAP response
Bsteh et al. [45] >33% N/A Presence of pure conduction  Acute denervation
block
Kwon et al. [46] >20% Velocity decrement > 10 m/s N/A N/A

Note: A conduction block is defined as a drop in CMAP amplitude across the FH.

Abbreviations: CMAP, compound motor action potential; EDB, extensor digitorum brevis muscle; FH, fibular head; N/A, not available; TA, tibialis

anterior muscle.

et al. [47], as 81% of patients with a (tibialis anterior [TA] or exten-
sor digitorum brevis [EDB]) CMAP response at baseline recovered
(MRC ankle dorsiflexion 24) within 3 months. However, an absent
CMAP does not equal bad outcome, as 46% of patients with absent
TA CMAP and 52% of patients with absent EDB CMAP still reported
good outcomes. If the EDB CMAP response was absent, the pres-
ence or absence of any TA CMAP response respectively improved
or worsened outcome. Finally, 55% of patients with TA motor unit

recruitment at baseline had good outcome.

Treatment of peroneal nerve entrapment

Tables 4 and 5 give an overview of the included papers on conserva-
tive and/or surgical treatment of peroneal nerve entrapment.
Overall, we evaluated outcome data in 722 subjects. Frequently,
case series described a heterogeneous patient sample, complicating
reliable data extraction. The number of patients with reliable data
extraction on peroneal nerve entrapment was often low, varying be-
tween two and 200 in the case series. One systematic review on sur-
gical treatment of 1577 patients with peroneal neuropathy included
128 cases of peroneal nerve entrapment [65]. We identified only
two studies with a clear prospective study design. One multicentre
prospective follow-up study on 69 patients with peroneal neuropa-
thy reported outcome of 34 conservatively managed patients with

peroneal nerve entrapment [66]. One surgical prospective follow-up
study reported outcome of 15 patients with idiopathic entrapment
[67].

Recovery was most often defined in terms of muscle strength,
with 18 articles [2,24,45,50-56,58,61-67] reporting muscle
strength according to the MRC scale and five studies using other
scales [10,48,49,57,59] including the Louisiana State University
muscle grading system for peroneal nerve injuries [48,49]. Three
articles described (motor) symptom resolution [19,60,68], one
additionally described gait improvement using the deambulation
index [66] and one reported the absence of gait difficulties [24].
The percentage of patients with good outcome varied between
40% and 100% for surgically treated patients and between 0%
and 100% for conservatively treated patients. Additionally, five
surgical papers reported recovery of sensory changes, ranging
from 55.3% to 76% in four retrospective series [2,50,52,58]. One
prospective follow-up study [67] reported normal light touch, pin-
prick, and thermal sensation in respectively 66.78%, 42.9%, and
60% of affected patients.

Length of follow-up differed substantially, not only between,
but even within surgical series (where follow-up could range from
2 months to 5 years) [52]. Length of follow-up in conservative se-
ries also differed between and within included papers, ranging from
3 months to 3 years, even within the same case series [24]. Outcome
of neurolysis at 1-year follow-up is limited to one nonrandomized
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follow-up study [67] recording improvement of ankle dorsiflexion in
13 of 14 patients (92.9%) and an MRC score = 4 in 85.7% of patients,
with half of the patients having normal ankle dorsiflexion. Outcome
of conservative treatment at 1-year follow-up was retrospectively
reported by Yu et al. [62], who documented an MRC score of 5 in
76.9% of 26 patients with postural peroneal nerve entrapment.
However, this study included six patients without a true foot drop
(i.e., with MRC score > 3).

Time to recovery was not consistently defined and reported.
Five articles on conservative [10,59,61,62,64] treatment and seven
articles [2,51,54-56,58,67] on outcome after neurolysis reported re-
covery (or improvement of muscle strength) within the first weeks to
months. In a monocentric, surgical follow-up study, the median MRC
equalled 4 at 1 month [67]. Aprile et al. [66] reported improvement
of motor function in 79% of patients at 6 months in their multicentre
follow-up study on conservative treatment. In the largest retrospec-
tive series of Broekx and Weyns [2], average time to recovery was
83 days after neurolysis. Data on outcome of neurolysis after failure
of conservative treatment are anecdotal, with two studies [10,61]
reporting good outcome in three patients.

Eleven papers focussing on outcome after neurolysis reported
time to surgery. Average time to surgery varied between studies,
ranging from 9 days to 19.8 months [2,50,52-54,56-58,65,67].
Average time to surgery (for all 460 patients) equalled 9.7 months.
Kim et al. [49] reported time to recovery as a range between 1
and 2 years after symptom onset. Some authors promoted neu-
rolysis as soon as possible after diagnosis [56,67], or at a very
early stage [2,50,53,57]. Fabre et al. advocate decompressing the
nerve if there is no recovery after a period of 2-4 months [58].
Considering surgery only after failure of months of conservative
therapy is supported by several authors (who did not meet the in-
clusion criteria for this scoping review) [1,72-76]. Wilson et al. [54]
performed a meta-analysis to identify predictors of outcome for
their dataset and an additional 115 patients with peroneal neurop-
athy (idiopathic and nonidiopathic) from previous papers. Patients
who underwent surgery after 12 months had poorer outcomes, a
phenomenon that was not seen at 6 months. A paper by Ramanan
and Chandran [52] considered surgery within 12 months of onset
of symptoms to be useful based on their retrospective results in
20 patients.

Literature discussing predictors of good and bad outcome is
scarce and mostly limited to case series [2,45,58,61,77,78]. Apart
from these case series, we identified one meta-analysis on predic-
tors of favourable and unfavourable surgical outcome in peroneal
neuropathy [54] and one multicentre prospective study on conser-
vative treatment [66]. In general, a postural peroneal neuropathy
was considered prognostic of favourable outcome by several au-
thors [45,58,61,77,78], with complete recovery in 80% [58] to 100%
[77,78] of conservatively treated patients. Aprile et al. [66] found
that patients with a subacute onset of foot drop scored significantly
higher on mental aspects of quality of life. Identified predictors of
bad outcome are an associated polyneuropathy [58,77], alcohol
abuse [58,77], diabetes [66] and smoking [54].

DISCUSSION
Summary of evidence

Based on our review, we can conclude that the diagnostic perfor-
mance of both US and MRI is high. Measurement of increased CSA
with US is routinely performed and has proven to be efficient, with
up to 90% sensitivity [32,33] and 92% specificity [32], if CSA is
measured at maximal nerve diameter. Calculation of the increased
hypoechogenic fraction shows promising results as an early marker
of peroneal neuropathy [34]. Apart from an evaluation of the pero-
neal nerve with high sensitivity (up to 87.5%) and high specificity
(85%) [32], MRI has a distinct potential for additional regional dener-
vated muscle assessment. One paper directly compared MRl and US
in peroneal neuropathy, with results preferring US [32].

Threshold values for the presence of a conduction block ranged
from >20% [37,43] to 250% [22,37,43,44]. Criteria for slowing of
motor nerve conduction velocity are more uniformly reported around
<40 m/s [37,43] to <44/m/s [33,36,42], or as a velocity decrement
across the fibular head of >10 m/s [37,43,46]. Differences in reported
thresholds for motor nerve conduction velocities are largely explained
by differences in measuring techniques, patient positioning, and the
use of different equipment and are therefore to be expected. The ab-
sence of a clear definition of a conduction block, however, can possi-
bly induce interobserver variability in diagnosing peroneal neuropathy.
Literature remains scarce regarding the prognostic value of EDX mea-
sures. The presence of a pure motor conduction block [22,44,45] and
the presence of a baseline CMAP response [16,47] were identified as
predictors of good outcome by more than one author.

We identified 26 articles discussing surgical or conservative out-
come of peroneal nerve entrapment in a total of 722 subjects with
foot drop. Our findings indicate a paucity of high-level evidence, as
most studies included were case series, frequently retrospective in
nature. Although peroneal nerve entrapment represents the most
common neuropathy in the lower limbs, not a single study comparing
surgical versus conservative treatment in a prospective manner was
identified. Treatment guidelines are currently not available.

Based on the current literature, the percentage of patients with
good outcome varies from O to 100% for conservatively treated pa-
tients and from 40% to 100% after surgery. Outcome of surgical
treatment was extracted from 18 papers [2,10,19,48-58,61,65,67,68]
including one systematic review of different surgical techniques
in the treatment of peroneal neuropathy [65] one prospective fol-
low-up study [67] and one large retrospective case series of 200
patients [2], all reporting good outcome in around 85% of patients.
Outcome of conservative treatment was extracted from 13 papers
[10,24,45,49,59-64,66-68], including one multicentre, prospective
follow-up study reporting improvement of ankle dorsiflexion in 79% of
patients at 6 months [66]. The reported lower limits of good outcome
(0%, 25%) originated from surgical papers, discussing conservative
treatment in only one to four patients [49,67]. To our knowledge, this
represents the first scoping review, summarizing treatment results in
patients with foot drop due to peroneal nerve entrapment.

A ‘T ‘TTOT ‘T€E189F1

:sdny wouy papeo|

ASUROIT suowwo)) aanear) ajqesrdde ayy £q pauraao aie sajonIe Y fasn Jo sajni 10y A1eIqry auljuQ K3[IA\ UO (SUOHIPUOI-PUB-SULI)/WOY" K[ 1M ATRIQI[UI[U0//:Sd)N) SUONIPUO)) PUE SWLId T A 23S *[£707/S0/9¢] U0 Areiqi] autuQ L3I ‘yornerny uop Areiqig a8a1 jo Ajsioatun £q Si[S[°aud/[ [ [ 01 /10p/wod Kaim’ Areiqrauly



676 |

OOSTERBOS ET AL.

Limitations

EDX testing is considered the gold standard for diagnosing peroneal
neuropathy. Given the high sensitivity and specificity of US and MRI,
additional imaging seems warranted for all patients with peroneal
neuropathy. Based on the reported results, US can be recommended
as an efficient first additional investigation, with supplementary MRI
assessing muscle denervation in selected cases.

Several methodological issues were identified, when reviewing
the available literature on the diagnostic and treatment modalities for
peroneal neuropathy. The lack of prospective studies on this topic is
remarkable, as most of the patient series on both the conservative and
surgical treatment are retrospective in nature. Most patient series are
very heterogeneous, as patients with nonidiopathic peroneal neurop-
athy were often included, which makes it difficult to draw conclusions
on the clinical management. The overall number of patients in the re-
ported studies was generally low. Good outcome was not uniformly
defined and duration of follow-up differed, not only between but even
within studies. For the aforementioned reasons, a meta-analysis of the
included trials was not meaningful.

There is also no consensus on the timing of surgery among
those authors who favour surgery. Reported average time to sur-
gery varied from 9 days to 19.8 months [2,50,52-54,56-58,65,67].
Even within the same series, time to surgery could vary from 1 to
60 months [52]. Based on data of 460 patients, average time to
surgery equalled 9.7 months. However, several authors advocate
an early release [2,50,53,56,57,67] which might conflict with the
good outcome described after conservative treatment within sev-
eral months [10,61,64]. An initial conservative approach seems war-
ranted, but again, no good data exist on the long-term prognosis
after conservative treatment.

An RCT is warranted to guide management strategies in patients
with foot drop due to peroneal nerve entrapment. One ongoing RCT,
the FOOTDROP trial (clinicaltrials.gov number NCT04695834), was
identified. The FOOTDROP trial randomizes patients with a per-
sisting foot drop (MRC for ankle dorsiflexion < 3) after 6-14 weeks
between maximal conservative treatment and operative decompres-
sion (neurolysis) of the peroneal nerve. The primary endpoint is the
difference in distance covered during the 6-min walk test between
randomization and 9 months after randomization. A feasibility pilot
study is currently enrolling patients at six centres in Belgium and the
Netherlands. No other ongoing research was identified.

The current study is methodologically limited by using slightly
different eligibility criteria for each research question, decreasing

overall uniformity of the results.

CONCLUSIONS

Presence of a pure motor conduction block and presence of any
baseline CMAP response are established as predictors of good
outcome by several authors in low level evidence papers. Further
research should be dedicated to establishing the role of EDX in

providing prognostic information. US and MRI have good accu-
racy, and introducing imaging into the standard diagnostic workup
should be explored to further increase diagnostic performance. US
is recommended as a cost-effective first-line investigation. Further
research comparing MRI and US could be useful to establish clear
indications for additional MRI.

We can conclude that the current literature lacks good data to
recommend either a conservative or an operative treatment for pe-
roneal nerve entrapment. Current practice is based on habits, be-
liefs, and experience rather than on evidence. A prospective RCT is
mandatory to establish future treatment guidelines.
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APPENDIX 1
Final search strategies

1. Search strategy for treatment strategies
The following search terms will be used in the three online data-

bases: "peroneal neuropathies (M*) and guidelines", "peroneal neu-

ropathies (M*) and systematic review", "peroneal neuropathies (M*)

and randomized controlled trial", "peroneal nerve entrapment and

management", "peroneal neuropathies (M*) and therapy (M*)", "per-

oneal neuropathies (M*) and rehabilitation (M*)", "peroneal nerve

entrapment and rehabilitation”, "peroneal neuropathies (M*) and

surgery (M*)", "peroneal neuropathies (M*) and neurolysis", "pero-

neal nerve entrapment and neurolysis", "peroneal nerve entrapment

and physiotherapy", "peroneal neuropathies (M*) and physiother-

apy",
"peroneal nerve entrapment and surgical outcome".

peroneal nerve entrapment and conservative outcome", and

Synonym: fibular nerve

M* indicates the use of a Medical Subject Headings (MeSH) term
in the PubMed database.

Often peroneal neuropathy is used in the search terms. There is
no official terminology classifying peroneal nerve entrapment as
idiopathic neuropathy and idiopathic neuropathy with risk factors.
Therefore, the more general term peroneal neuropathy was often
used.

Filters will not be strictly applied during the database search not
to miss any possible eligible article. Filtering will be mostly done
based on abstract screening.

2. Search strategy for electrodiagnostic criteria

Following search terms will be used in the three online databases:

"peroneal neuropathies (M*) and electrodiagnosis (M*)", "peroneal

neuropathies (M*) and electromyography (M*)", "peroneal neuropa-

thies (M*) and nerve conduction studies", "peroneal neuropathies/

diagnosis (M*) and guideline (M*)", "electrodiagnosis (M*) and foot

drop", "electrophysiology (M*) and peroneal neuropathies (M*)",

"electrophysiology (M*) and foot drop", "peroneal nerve (M*) and
foot drop and nerve conduction study", "peroneal nerve (M*) and
foot drop and electromyography".

Synonym: fibular nerve

M* indicates the use of a MeSH term in the PubMed database.

3. Search strategy for imaging studies

The following search terms will be used in the three online data-
bases: "peroneal neuropathies (M*) and ultrasonography (M*)", "per-
oneal neuropathies (M*) and ultrasound", "peroneal neuropathies

(M*) and magnetic resonance imaging (M*)", "peroneal neuropathies

(M*) and MR neurography", "peroneal neuropathies (M*) and ultra-

sonography (M*) and magnetic resonance imaging (M*)", "peroneal

neuropathies (M*) and imaging", "peroneal neuropathies/diagnostic
imaging (M*)", "peroneal neuropathies (M*) and ultrasonography
(M*) and guidelines (M*)", "peroneal neuropathies (M*) and ultra-
sonography (M*) and systematic review (M*)", "peroneal neuropa-
thies (M*) and magnetic resonance imaging (M*) and guidelines (M*)",
"peroneal neuropathies (M*) and magnetic resonance imaging (M*)
and systematic review (M*)", "peroneal neuropathies (M*) and ultra-
sonography (M*) and magnetic resonance imaging (M*) and rand-
omized controlled trial (M*)".

Synonym: fibular nerve

M* indicates the use of a MeSH term in the PubMed database.
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