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Abstract

Background/Objectives: The co-existence of multiple compression sites on the same nerve
can pose a clinical and diagnostic challenge, warranting a different treatment strategy. This
so-called double crush syndrome (DCS) has mainly been investigated in the upper limb.
Only a few studies have investigated DCS for the lower limb. In this article, a single-center
illustrative clinical case series is presented, and current literature on L5 nerve root (NR) and
concomitant common peroneal nerve (CPN) is reviewed. Methods: All patients presenting
between 2019 and 2022 with L5 nerve root (NR) compression and, along their clinical
courses, concomitant compression of the common peroneal nerve (CPN) at the fibular head
were included. Information on clinical features, diagnostics and surgeries was obtained.
The outcome was assessed at the last outpatient follow-up appointment. In addition, an
extensive literature review has been conducted. Results: Fourteen patients were included
with a mean follow-up of 6.8 months. The majority had pain (71%) or motor deficits (71%).
Seven patients were referred for clinical and radiological L5 NR compression but were
also found to have CPN compression; the other seven patients had persisting or recurrent
symptoms after surgically or conservatively treated L5 NR compression, suggestive of
additional peroneal neuropathy. All patients had CPN decompression at the fibular head,
with successful results obtained in 93% of the patients. Pain of the lower leg improved in
all patients, and dorsiflexion function improved in 78%. Conclusions: Concomitant L5 NR
and CPN appear to occur more frequently than expected. Peroneal neuropathy can present
simultaneously with L5 nerve radiculopathy or after surgically or conservatively treated
L5 NR compression. Overlapping symptoms and variation in clinical presentations make
it difficult to diagnose and, therefore, underrecognized. More awareness among treating
physicians of this specific double crush syndrome is important to prevent any delay in
treatment, in this case, a less invasive common peroneal nerve release at the fibular head,
and to avoid unnecessary (additional) spinal surgery.

Keywords: double crush syndrome; lower extremity; L5 nerve root; peroneal nerve;
compression neuropathy; peroneal decompression

1. Introduction

Compression of the L5 nerve root (NR) due to degenerative causes is frequently seen
in spine clinics, presenting with classical pain starting in the lower back, radiating over the
ventrolateral side of the leg to the dorsum of the foot and toes [1,2]. Distally, the L5 nerve
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branches off to the common peroneal nerve (CPN, also called the common fibular nerve).
Entrapment of the CPN at the level of the fibular head, before it divides into the deep
and superficial branches, is one of the most common neuropathies of the lower extremity,
possibly because of its relatively superficial location and close relation with the fibular
prominence and the overlying fascia and intermuscular septa of the peroneal muscles [3-5].
It causes the same radiating pattern starting from the lateral side of the knee, and similar to
L5 radiculopathy, it can be accompanied by loss of sensation and reduced dorsiflexion of
the foot [5-8]. The clinical overlap can make it difficult to distinguish peroneal neuropathy
from L5 radiculopathy, especially if the patient also has low back pain. It can be even more
clinically challenging if these pathologies co-exist, a so-called double crush syndrome.
Double crush syndrome (DCS) was first described in 1973 to explain the findings
of co-existent proximal cervical root lesions and distal ulnar or median neuropathy [9].
Equivalent to one severe compression site, the combination of two co-existing mild com-
pression sites can result in significant denervation and subsequent symptoms (Figure 1).
Over the past decades, animal models and clinical data have provided support for this
theory [10-12], and although the occurrence of DCS seems to be recognized by a wide
variety of physicians [13], controversy remains [14-16]. In contrast to clinical studies on
DCS of the upper limbs [17-19], reports on DCS of the lower extremities are scarce [20-29].

perikaryon axon

denervation/
symptomatic

Figure 1. Concept of double crush recreated (modified from the original image by Upton and McCo-
mas [9]). (a) Describing the normal situation with axoplasmic flow (x) inside a single axon. (b) A mild
compression (y) does not lead to significant disruption of flow or otherwise significant injury, leading to
denervation. (c) An additional mild (z) compression site. Either the cumulative reduction in axoplasmic
flow below safety margins [9] or other proposed pathomechanisms for dual lesion neuropathy [30]
results in denervation and subsequent symptoms. Displaced in the figure is a single axon. Considering
that the peripheral nerve has a large number of axons, one can also argue that a mild compression
proximal only affects a part of the axons, whereas an additional distal (also mild) compression site
affects a different portion, resulting in a combined significant loss of nerve conduction and subsequent
clinical symptoms (d,e) Denervation also occurs due to one severe compression site (y) or a mild
compression in an already damaged axon, for example, in diabetes patients (e).

The goal of this article is to describe the different patterns of co-occurrence of L5
radiculopathy and CPN compression at the fibular head in a single surgeon’s practice and
report on the typical signs suggestive of concomitant pathologies, the diagnostic modalities
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that can help to differentiate between them and the outcomes of the different surgical
strategies. In addition, we reviewed current literature to achieve a better understanding of
the occurrence of this specific double crush phenomenon.

2. Materials and Methods
2.1. Patient Selection and Data Collection

Patients presented to the senior author (G.d.R.), specialized in both peripheral nerve
and spine surgery, between May 2019 and June 2022 with along their clinical course
(suspicion of) co-existing L5 NR compression and CPN entrapment at the fibular head,
were included in this study. Standard care was given, and all surgical procedures were
performed by the senior author. The study was approved by a local ethics committee.

Demographics, clinical features, diagnostic pre-operative workup and surgical data were
obtained. This included the patient’s history with emphasis on patterns of pain irradiation in
the leg, presence of Tinel’s sign, presence of altered sensation and loss of strength reported
on a standard Medical Research Council scale (MRC grades 0 to 5) [31]. Ultrasound (US) is
preferred in our hospital over nerve conduction studies (NCS) and electromyography (EMG)
for detecting CPN entrapment at the fibular head. According to nationwide protocols, our
hospital wields a cut-off value of an abnormal cross-sectional area (CSA) of the peroneal nerve
of >11 mm? at the level of the fibular head using ultrasound as an imaging modality [32].
If measured, the CSA of the asymptomatic contralateral common peroneal nerve was also
reported. In some cases where additional NCS/EMG was indicated, or patients were referred
with NCS/EMG, this is reported as well. Both NCS/EMG and US were performed in a
standardized manner by a team experienced with this pathology.

2.2. Follow Up

All patients underwent decompression of the CPN at the fibular head. The first outpa-
tient clinic follow-up visits were at 6 weeks after surgery. If symptoms had not improved,
additional follow-up was scheduled at 3 months after the surgery. Additional diagnostic
testing was performed if symptoms persisted. The primary outcome was measured at
the latest outpatient clinic follow-up appointment. A subjective outcome measurement,
as graded by the patient, was noted using a 5-point Likert scale [33]. Successful relief of
symptoms (e.g., pain, paresthesia, numbness or loss of strength) was defined as Likert
1 (complete) and Likert 2 (almost complete recovery). Partial relief (Likert 3) was not
considered a successful result. Likert 4 (no change in symptoms) and Likert 5 (wors-
ened symptoms) were defined as failures. In addition, the effect of the procedure on
pain/paresthesia and loss of strength was separately measured.

2.3. Surgical Technique of Decompression of the Common Peroneal Nerve

Patients were operated on in a supine position under general anesthesia with the
leg in almost 90 degrees of flexion and the knee slightly turned medially. A proximal
tourniquet was used. A small, curved incision was made around the fibular head. The
layers of superficial fascia were divided more proximally to expose the CPN. The nerve was
then carefully dissected further distally until it coursed underneath the peroneus longus
muscle (PLM). The overlying fascia of the peroneus longus muscle was cut, and the muscle
retracted in order to identify and cut the posterior intermuscular septum, usually the site
of entrapment [5,7]. Patients were discharged the same day.

2.4. Review of the Current Literature

PubMed and EMBASE were searched up to April 2025 using the keywords “double

v v

crush”, “concomitant nerve injury”, “L5 nerve root compression”, “common peroneal
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nerve compression”, “fibular nerve”, and their synonyms. Only clinical studies reporting
on potential concomitant L5 nerve root compression and distal peroneal neuropathy were
included. Studies in other languages than English or Dutch, or lacking full text, were
excluded. Included articles were screened for additional eligible references.

2.5. Statistical Analysis

Data was recorded in Castor Clinical Data Management System (CDMS, v2024.3.4.0).
Continuous data were reported as mean =+ standard deviation or range. If applicable, data
on demographics, clinical features and diagnostic findings were categorized and reported
as the number and percentage of the total number of patients. Due to the small sample, no
further statistical analysis has been performed.

3. Results

3.1. Case Series

3.1.1. Clinical Characteristics

Fourteen patients were included in this study; their clinical data are presented in Table 1.
The mean age was 57 years (range 42-72 years), and most of them were men (N = 10, 71%).
The majority of patients had motor deficit (71%) and/or radiating pain (71%); less than half
(43%) also reported numbness of the lower leg. The average MRC grade of dorsiflexion
among patients with motor deficits was 3.6 (range 1-4). Twelve patients (86%) reported back
pain at initial presentation, and Tinel’s sign of the CPN at the fibular head was positive in
29% of the cases. All patients had pre-operative MRI of the spine and US of the CPN at the
fibular head; additional NCS/EMG recordings had been performed in 9 patients (64%). MRI
showed a degenerative lateral recess stenosis in six patients (43%), foraminal L5 stenosis
(with or without spondylolisthesis) in five patients (36%), and a herniated disk with L5
compression in three patients (21%). The mean CSA of the symptomatic CPN was 16.6 mm?
(range 11-37 mm?). In six patients, the contralateral asymptomatic peroneal nerve was also
measured with a mean CSA of 13.3 (range 12.0-15.9).

3.1.2. Treatment and Outcome

The average follow-up after CPN decompression at the fibular head was 6.8 months
(range 1.5-14.5 months). Despite substantial clinical variety among cases, two distinct
groups could be identified. The first group of seven patients (50%) were referred for spinal
surgery with symptoms and radiological findings fitting L5 NR pathology, but based on
history and neurologic examination, concurrent CPN entrapment was suspected. In this
group, over 70% of the patients reported having radiating leg pain; however, in the majority
of cases (four out of five patients), the symptoms were predominantly localized in the lower
leg, which raised the suspicion of an additional peroneal neuropathy. This was confirmed
by US or NCS/EMG, and neurolysis of the CPN was performed. In this group, only one
patient needed additional spinal surgery two months later due to progressive symptoms (no
7 in Table 1). The second group, consisting of the other seven patients, had been surgically
(N = 5) or conservatively treated (N = 2) for L5 NR compression but had persisting or
recurrent symptoms suggestive of concomitant peroneal neuropathy. All patients in this
group presented with back pain, and 86% had radiating symptoms in the entire leg. Upper
leg symptoms and back pain improved after spinal surgery, but symptoms of the lower
leg remained, usually numbness or a new onset of a footdrop. Two patients reported new
lower leg complaints 3 and 14 months after surgery; the other three patients experienced
symptoms directly after surgery. If those symptoms were new or persisting was not always
clear due to the masking effect of the heavy radiating pain before surgery.
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Table 1. Patient characteristics, diagnostics and outcome.
. - . Previous Treatment FU Outcome After CPN
No. Age Sex BMI Side PN  Clinical Features Pre-Operative Work Up L5 NR Compression (mo) Decompression
s alle QF us* .
ini Back- Tinel’s Sign Likert Strength
Clinical Sympt & **
Inical Symptoms Pain Fibula Head NCS EMG MRI Right Left Scale Improved us
Low conduction
Pain; loss of strength: DF velocity CPN over Paraspinal Foraminal stenosis .
1 48 30 L MRC 4 No absent EDB and TA, low normal, fib TA L5 374 - 9 Likert2  No 17.5(-)
amp CMAP
Numbness; loss of No CMAP CPN Reinnervation Isg](t)lrc1ciylolis’thes.is
2 49 31 R strength: Yes absent over EDB,lowamp .o 15-51 foraminal 13.0 129 - 2 Likert1  Yes -
DF and Eversion MRC 4+ CMAP over TA ¢ forami
stenosis
Pain; numbness; loss of Bilateral recess
3 67 25 R strength: DF MRC 3, EHL No present Not performed Not performed stenosis, deg 121 120 - 3 Likert2  Yes -
MRC0 spondylolisthesis
. Spondylolysis, .
4 52 29 R Pain; numbness Yes absent Not performed Not performed herniated disk L4-5 121 120 - 2 Likert2 - -
5 56 28 R Pain; numbness Yes absent Not performed Not performed Egrammal stenosis 190 - - 2 Likert1 - -
. Lateral recess i
6 69 24 R Pain; numbness Yes present Not performed Not performed stenosis L4-L5 140 - - 7 Likert2 - -
- 74 31 R Pain; numbness; loss of Yo resent ‘I;olw ci;)ngglc\?(inw }czgrlril;?ecszgnljlrfot Lateral recess 10.9 B %\IA ndar 13 Likert 1 NR 127 (+)
strength: DF MRC 4 es prese eoay o supportive forL5  stenosis L4-L5 : secondary € ’
amp CMAP NR decompression L4-L5)
Loss of strength: DF MRC Herniated disk L4-5 Decompression L4-5 .
8 61 NR L 4 eversion MRC 4 Yes absent Low CMAP Net performed and L5-51 16 and L5-51 loft 4 Likert2  Yes -
Normal conduction . . . .
9 6 4L Numbness Yes  absent velocity and CMAP Re‘““er""}“on of Srenoss LALSwith 4549 141 pLIFL4L5 1 Likert1 - -
CPN peroneus longus instability
Pain: loss of strength: DF Normal conduction lytic
10 50 34 R,L 4 reng i Yes present velocity and CMAP  Not performed spondylolisthesis 121 15 PLIFL5-s1 9 Likert2  Yes 14.5 (=)
MRC 4, eversion MRC 4
CPN L5-S1
. Normal conduction ~ Paraspinal
1 63 27 L Loss of gtrength. DFMRC yes absent velocity and CMAP  normal, lateral.recess 157 151  Decompression L4-L5 4 Likert2  Yes -
3, eversion MRC 3 . . stenosis L4-L5
CPN reinnervation TA
Denervation TA . .
Loss of strength: DF MRC No CMAP CPN stenosis L4-L5, Decompression L4-L5, .
12 43 25 L 1 yes absent over EDB and TA pos waves and herniated disk 13-4 121 144 discectomy L3-4 14 Likert2  No -

fib
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Table 1. Cont.

No. Age Sex BMI Side PN  Clinical Features Pre-Operative Work Up Els‘e;ilgucsog;iter::;; Frgo) g:éz‘;?;ié:gi;CPN

Clinical Symptoms pack- Tinel's Sign ~ Ncs EMG MRI h oot Isrtrflea?f\trgd us*
Boe Mo L DO o e [rQUECN Dbedainls o g Smnate 5 e Y -
14 65 M 34 L PMaliQrEl]gstALofstrength: DF yes absent Not performed Not performed T&iastle(niil_?fergiated - 23 gz:f;lg;iﬁve 13 Likert2  Yes 7.5(-)

F = female; M = male; L = left; R = right; BMI = Body Mass Index; CPN = common peroneal nerve; NR = nerve root; DF = dorsiflexion; EHL = extensor hallucis longus; MRC = Medical
Research Council scale; NCS = nerve conduction studies; EMG = electromyography; MRI = magnetic resonance imaging; US = ultrasound; TA = tibialis anterior muscle; EDB = extensor
digitorum brevis muscle; CMAP = compound muscle action Fotential; fib = fibrillations; L = lumbar; PLIF = posterior lumbar interbody fusion; FU = follow-up; mo = months; NR = not
reported; * reported are the cross-sectional area (CSA) in mm* of the peroneal nerve at the fibula head; in italics are the asymptomatic sides. ** If during the post-operative follow-up US
was performed, (+) was used if CSA was increased compared to pre-operatively, (—) if it was reduced, or (=) if there was no big difference.
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Overall, in 13 patients (93%), successful results were obtained after CPN decompres-
sion, defined as complete recovery (Likert 1; 4 patients, 28%) or almost complete recovery
(Likert 2; 9 patients, 64%). One patient had only partial recovery (Likert 3) at his last
follow-up of 11 months but was at that point steadily improving. He did not attend his next
follow-up appointment. No patients worsened after surgery (Likert 5). Of the 10 patients
with pre-operatively pain or paresthesia, all patients reported improvement at the latest
follow-up. For the 10 patients with pre-operative loss of strength of dorsiflexion and/or
eversion of the foot, 7 (70%) showed improvement with an average MRC grade of 4.4
(range 2-5), compared to 3.6 (range 1-4) pre-operatively.

3.2. Literature Review

After screening a total of 528 articles, 21 articles were selected for full-text evaluation.
Six articles were eligible for inclusion; after screening the references, another two articles
were added (Figure 2). Of the eight included studies, three were retrospective case se-
ries [20,21,29], and the rest were case reports [21-25]. The results of the review are shown
in Table 2.

c |

=

i} Reconds sdentied from Records removed before screening [N = 333):

= PUBMED [n = 535 o  Duplicates (n=272)

= EMBASE [n = 275) Other languages [n = 55)

c TOTAL |n = 861)

=

p=)

| | Records excluded an title [ abstract (N = 507):

duplicates [n = 5}

of | "

= | v foreign lanague [n = 20}

= Title abstract screening .| Mo double crush [n = 322)

[+1] [n=528) No clinical cohort study [n = 43)

g Upper limb double crush [n = 107}

v Reporting on other lower limb nerve then LS
and peroneal nerve [n=4)

h 4 Records excluded on full text screening N = 15}

= | Full text screening for eligibility | Mefulltext available (n=7)

= [n=21) % No double crush of L5 and peroneal nerve [n = 5)

0 Mo clinical study [n =3}

a0

w

¥
Included — a| Addedaftersaeening references [N=2}
[n=8)

=

18]

=

=

o

(= ¥y

Included inartcle
[n=8)

Figure 2. Screening according to the Prisma Guidelines [34].
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Table 2. Review of literature.

Author and Year  Type of Study = No of Patients ~ “Proximal Event” “Distal Event” (Surgical) Treatment Outcome
. Entrapment of crural . . .
. . o L5 nerve root compression First: Removal of lumbar disk hernia .
Crotti, 2005 [21] Case series 3/300 (1%) (N = 300) }:);Ia:%};es of peroneal nerve Second: Neurolysis of crural branches of PN Not specified
Decompression pf L5 NR by hemilaminectomy with
Reife, 2013 [24] Case report 1 L5 nerve root compression Entriap ment of the CPNat removal of herniated disk. Complicated by CSF fistula. Complete recovery
the fibula head .
Conservative treatment of peroneal neuropathy
. Entrapment of t.he >up First: Decompression of the L5 NR lateral recess 12 months after second surgery
Ang, 2014 [22] Case report 1 L5 nerve root compression peroneal nerve in the . . .
Second: Neurolysis of the superior PN complete recovery
lateral calf
Slight motor function
Entrapment of the CPN at First: Conservative treatment of L4-5 herniated disk improvement, improved
Park, 2019 [26] Case report 1 L5 nerve root compression the fibula head (intraneural =~ Second: Ultrasound aspiration of cyst (refused surgical tingling sensation, no difference
ganglion cyst) treatment) in numbness. EMG indicated
regeneration of PN
Reduced pain and partially
Maejima, 2021 Case report 1 L5 nerve root compression Entrapment of theCPN at First: Posterior lumbar interbody fusion 15-s1 improved motor function.
[23] p p the fibula head Second: Neurolysis of the CPN 46.2% improvement in JOA
score
Entrapment of the CPN at In one case, first dissection of CPN and drainage of cysts; Surglcal case: Significant
. . . secondly, bilateral L3-S1 laminectomy, facetectomy and improvement
Shields, 2022 [25] ~ Case report 2 L5 nerve root compression the fibula head (1 case of f - - .
. R oraminotomy, and L5-S1 fusion; Conservative case: Complete
intraneural ganglion cyst) . .
in the other case, no surgery has been performed recovery of function
Two groups were retrospectively compared; all patients
had neurolysis of the CPN at the fibula head: - . .
Ishii, 2023 [20] Case series 22 (25 limbs) L5 nerve root compression Entrz.ip ment of the CPN at Group R (13 pts/15 limbs): additional history of L5 No statistical difference in
the fibula head - outcomes between the groups
radiculopathy
Group O (9 pts/10 limbs): without L5 radiculopathy
All pts underwent CPN decompression at the fibular head: ~ All showed improved strength;
Santangelo, 2025 . . Entrapment of CPN at the Three pts (30%) had prior lumbar spine surgery but still pain below the knee improved
[29] Case series 10 L5 radiculopathy fibular head had active L5 radiculopathy when CPN decompression in 33% (2 out of 6 pts), and

was performed

numbness in 56% (5 out of 9 pts)

No = number; NR = nerve root; PN = peroneal nerve; CPN = common peroneal nerve; CSF = cerebrospinal fluid; JOA = Japanese orthopedic association score; pts = patients.
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4. Discussion

In this article, we describe an illustrative clinical case series of fourteen patients with,
along their clinical course, concomitant L5 nerve radiculopathy and CPN entrapment at
the fibular head, treated at a high-volume spinal and peripheral nerve center. We found
that decompression of the CPN in these patients with this specific type of double crush
injury leads to complete or almost complete improvement of symptoms (e.g., pain, tingling
sensation, numbness) in 93% of the cases. Specifically, radiating pain was reduced in all
patients, and improvement of dorsiflexion function was seen in 70%. A comprehensive
literature review found eight articles reporting on this so-called double crush syndrome of
the L5 NR compression and distal peroneal nerve.

The underlying pathophysiologic mechanism of DCS remains unclear, and a real
definition is lacking. Recent efforts to create more consensus resulted in four highly
plausible mechanisms to explain this phenomenon: impaired axonal transport, distorted
ion channel up- or downregulation, immune-inflammation of the dorsal root ganglia, or
formation of a neuroma-in-continuity [30]. In addition, it has been suggested to rephrase
it to multifocal neuropathy, as more than two distinct lesions on one nerve can occur
simultaneously [14], and other etiologies than compression (crush) have been described as
potential causes [35]. Despite the ongoing controversies, there seems to be an understanding
among medical professionals that the phenomenon “double crush syndrome” to some
extent exists, and treating physicians should be aware of this [13,30].

Current literature on DCS is predominantly on concomitant cervical radiculopathy
and distal median or ulnar nerve entrapment, with reported incidences widely vary-
ing [19,36,37]. Only a few large series have been published on the occurrence of DCS of
the lower extremities. In an electrodiagnostic study of 169 patients and 289 measured
peroneal nerves, a strong association between proximal lumbosacral nerve root pathology
and distal nerve compression syndromes was found [28]. Co-occurrence of lumbosacral
radiculopathy and tarsal tunnel syndrome has also been reported [38].

Recently, a comparable retrospective study on DCS was published, in which 10 patients
with active L5 radiculopathy and peroneal neuropathy based on EMG, NCS and imaging
studies underwent decompression of the CPN [29]. All patients reported improved strength
of the dorsiflexion, extensor hallucis longus, and ankle eversion after decompression. Pain
improved in 33% of the patients with pre-operative pain and numbness improved in 56%
of the patients (Table 2). Although the authors advocate CPN release as the first surgical
treatment option when L5 radiculopathy and peroneal neuropathy co-exist, their results
appear to be less beneficial towards this strategy than our findings. This can partly be
explained by the different inclusion criteria. They only included patients with concomitant
active L5 radiculopathy and active peroneal neuropathy using NCS and EMG (referred
to by the authors as ‘pure” DCS). In our study, patients were included with a suspicion
of co-existing pathologies along their clinical course, and a variety of diagnostics have
been performed at different time points to support that, mostly MRI and US. Even though
this is a better reflection of clinical practice, technically, it does not prove an active L5
radiculopathy and active peroneal neuropathy at the same time and should be taken into
account when interpreting our results. Nerve conduction studies and electromyography
would in this case be ideal to demonstrate an active dual-lesion neuropathy and subsequent
denervation (see also Figure 1). In 2023, a study of 13 patients with CPN entrapment and
co-existing or a history of L5 radiculopathy also showed remarkable improvement in pain,
dysesthesia and motor deficits after neurolysis of the CPN. However, compared to a group
of patients after CPN decompression without L5 radiculopathy (nine patients), there was
no statistically significant difference in outcome [20]. Furthermore, in a large series of
300 patients operated on for lumbar disk herniation, 3 were misinterpreted as having failed
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back surgery syndrome while having additional entrapment of crural peroneal branches.
Subsequent neurolysis resulted in a successful outcome (not further specified) [21]. Several
other case reports showed significant improvement of pain and, to a lesser extent, functional
recovery of motor deficits when treated surgically [22,23] or conservatively [24,26] for
common peroneal nerve entrapment after spinal surgery.

Due to our small sample size, study design, and clinical heterogeneity, it is not possible
to give any treatment recommendations based on our results. Although newer techniques
for spine surgery are becoming less invasive, decompression of CPN at the fibular head
still remains a relatively simpler surgical procedure with fewer complications and shorter
recovery time compared to spine surgery. Especially when compared to a posterior lumbar
interbody fusion (PLIF) procedure, which is often performed in our center for a foraminal
stenosis in case of a spondylolytic spondylolisthesis. Based on our findings and those of
comparative studies [20,29], CPN compression should be strongly considered as a primary
treatment option if DCS of the L5 nerve and CPN is suspected.

4.1. Clinical Implications

As mentioned before, two distinct groups could be identified in this cohort. The
first group consisted of seven patients (50%) who were initially referred to our clinic for
spinal surgery with symptoms and radiological findings fitting L5 NR pathology. However,
their history and neurologic examination suggested concurrent CPN entrapment, which
was confirmed by US or NCS/EMG. All of these patients had successful outcomes after
CPN decompression. The other seven patients (group B) had been surgically (N = 5) or
conservatively (N = 2) treated for L5 NR compression but had persisting or recurrent
symptoms suggestive of CPN compression at the fibular head. In 85% of the patients in this
group, additional CPN decompression resulted in almost complete or complete recovery
of symptoms.

The first group demonstrates the importance of accurate clinical examination and
additional work-up if symptoms differ from typical L5 radiculopathy, e.g., pain is in the
lower leg or sensorimotor deficits of the foot are more prominent. Specific muscle testing
(such as inversion vs. eversion of the ankle or the assessment of hip adductor strength [39])
and the presence of Tinel’s sign [6,7,29,40] can help to differentiate between an L5 NR
problem or distal peroneal neuropathy. The latter, however, was only positive in two of
our seven patients, so the usefulness appeared to be limited in our cohort. The presence of
back pain can be misleading. In a large series of patients referred for lumbar radiculopathy
but in the end were diagnosed with a distal nerve entrapment, 49% of the patients also
reported back pain [41]. In our series, this was even higher: 85% of the patients at initial
presentation. Thus, the presence of back pain does not assume an NR problem as the cause
of the leg symptoms. With regard to diagnostics, MRI remains the most important tool to
assess L5 nerve root pathology; however, radiological NR compression can occur without
radicular leg pain [42]. In our experience, US, NCS, and needle EMG are crucial in the
workup to assess potential concurrent peroneal neuropathy [8,43]. In addition to assessing
abnormal thickening of the CPN as a sign of compression [44—46], US can also detect other
anatomical abnormalities (e.g., intraneural ganglion cysts) [47].

The second group in our cohort shows the importance of recognizing the possibility
of peroneal neuropathy after surgically or conservatively treated L5 radiculopathy when
there are persisting or recurrent symptoms. Especially if the radiation pattern is shifted
to the lower leg or sensorimotor defects are more prone. If unrecognized, patients can be
withheld adequate treatment (i.e., CPN decompression) and referred for other unnecessary
treatments, e.g., selective nerve root injections, or even in some cases more extensive lumbar
surgery and additional fusion, as was suggested by referring physicians. In the recent
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publication of Santangelo et al., there were also three patients (30%) who had lumbar
surgery prior to CPN decompression. Unfortunately, no additional information is provided
to make further comparisons.

The variety in presentation, diagnostic findings and treatment choices seen in our
series resembles the daily clinical practice when dealing with (potential) co-existing dual
compression of the same nerve, making it a very challenging clinical entity to deal with. Due
to significant overlap in symptoms, patients” history and examination can be misleading.
Also, the sensitivity of specific tests of peripheral nerve disease, such as the presence of
a Tinel’s sign, appears to be as low as is shown in our study. Despite this, we want to
stress the importance of the patient’s history and thorough examination if patients are
presented with apparent lumbosacral pathology. If radiating patterns are predominantly
of the lower leg or when sensorimotor deficits of the foot are more prominent, peroneal
neuropathy should be considered in the differential diagnosis, and diagnostic testing
should be performed accordingly.

4.2. Limitation

The observational nature of the study resulted in clinical variety and different treat-
ment strategies, making it difficult to address important clinical questions and provide
solid recommendations. Despite most of the data being gathered prospectively, missing
data still occurred. A very important limitation in this case is the lack of pre- and post-
operative electrodiagnostic testing (NCS and EMG), while this is essential in assessing
active concomitant proximal and distal nerve compression. In our center, however, US
is preferred to diagnose CPN entrapment and to rule out any structural abnormalities
(e.g., intraneural ganglion cysts), and since it was an observational study, no additional
diagnostic testing could be performed for study purposes. In case the US was normal or
to further differentiate between L5 radiculopathy and peroneal neuropathy, additional
NCS/EMG was performed. If symptoms and US findings were fitting CPN entrapment
at the fibular head, additional electrodiagnostic testing would not have altered the sur-
gical decision-making. Furthermore, the main outcome in this study was the subjective
improvement of pain. In future studies, it would be better to include a more objective pain
assessment on the Visual Analog Scale as well as objective measurements of sensibility
using, e.g., the Semmes-Weinstein monofilament test. Lastly, in continuation of the ongoing
debate about how DCS should be defined and what it compels, one can argue whether the
criteria for “pure’ DCS in our study are met, especially in the aforementioned second group.
This does not detract from the fact that our study population is a good reflection of the
daily clinical practice in which L5 NR and CPN pathology somewhere along their clinical
course can co-exist, including all the challenges that come with managing these patients.
Future research should be directed at refining the patient selection process by standardizing
pre-operative clinical and diagnostic tests, including MRI for lumbar radiculopathy and
both US and NCS/EMG for peripheral neuropathy if DCS is suspected. Additionally, a
predefined set of patient-reported outcome measures should be collected to assess the
outcome of the different treatment strategies.

5. Conclusions

Treating physicians should be aware that double crush syndrome of the L5 nerve root
and common peroneal nerve at the fibular head can occur, and additional nerve conduction
or ultrasound investigations are warranted when patients present with atypical radicular
symptoms and predominant sensorimotor deficits of the lower leg, especially if persisting
or recurring after spinal surgery. Adequate detection can prevent any delay in treatment,
in this case, a less invasive peroneal release, and prevent unnecessary (additional) spinal
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surgery. The role of the neurosurgeon in this is pivotal. Being familiar with both conditions,
the neurosurgeon can best weigh the risks and benefits of the (non)surgical treatment
options for this complex problem.

Author Contributions: Conceptualization, H.F.d.B. and G.C.W.d.R.; methodology, H.F.d.B. and
G.C.W.d.R,; formal analysis, HEd.B. and G.C.W.d.R,; investigation, G.C.W.d.R.; data curation,
H.F.d.B.; writing—original draft preparation, H.F.d.B.; writing—review and editing, H.F.d.B., ].S. and
G.C.W.d.R,; supervision, G.C.W.d.R. All authors have read and agreed to the published version of
the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki and approved by the local Ethics Committee of Haaglanden Medical Center (protocol
code 2024-018 and 11 March 2024 of approval).

Informed Consent Statement: Patient consent was waived since standard care was given without
additional testing, procedures or other study-related activities in the context of this study.

Data Availability Statement: No data is available due to privacy or ethical restrictions.

Conflicts of Interest: The authors declare no conflicts of interest.

Abbreviations

The following abbreviations are used in this manuscript: DCS = double crush syndrome; NR: nerve
root; CPN = common peroneal nerve; L5 = 5th lumbar vertebra; US = ultrasound; NCS = nerve con-
duction studies; EMG = electromyography; MRC scale = Medical Research Council scale; CSA = cross-

sectional area.

References

1. Berry, J.A,; Elia, C.; Saini, H.S.; Miulli, D.E. A Review of Lumbar Radiculopathy, Diagnosis, and Treatment. Cureus 2019, 11, e5934.
[CrossRef] [PubMed]

2. Casey, E. Natural history of radiculopathy. Phys. Med. Rehabil. Clin. 2011, 22, 1-5. [CrossRef] [PubMed]

3. Bowley, M.P,; Doughty, C.T. Entrapment Neuropathies of the Lower Extremity. Med. Clin. N. Am. 2019, 103, 371-382. [CrossRef]
[PubMed]

4. Morimoto, D.; Isu, T.; Kim, K.; Sugawara, A.; Yamazaki, K.; Chiba, Y.; Iwamoto, N.; Isobe, M.; Morita, A. Microsurgical
Decompression for Peroneal Nerve Entrapment Neuropathy. Neurol. Med.-Chir. 2015, 55, 669-673. [CrossRef] [PubMed]

5. Fortier, L.M.; Markel, M.; Thomas, B.G.; Sherman, W.E; Thomas, B.H.; Kaye, A.D. An Update on Peroneal Nerve Entrapment and
Neuropathy. Orthop. Rev. 2021, 13, 24937. [CrossRef] [PubMed]

6.  Grimm, B.D.; Blessinger, B.].; Darden, B.V.; Brigham, C.D.; Kneisl, ].S.; Laxer, E.B. Mimickers of lumbar radiculopathy. J. Am.
Acad. Orthop. Surg. 2015, 23, 7-17. [CrossRef] [PubMed]

7. Poage, C.; Roth, C.; Scott, B. Peroneal Nerve Palsy: Evaluation and Management. J. Am. Acad. Orthop. Surg. 2016, 24, 1-10.
[CrossRef] [PubMed]

8. Marciniak, C. Fibular (peroneal) neuropathy: Electrodiagnostic features and clinical correlates. Phys. Med. Rehabil. Clin. N. Am.
2013, 24, 121-137. [CrossRef] [PubMed]

9.  Upton, AR,; McComas, A.J. The double crush in nerve entrapment syndromes. Lancet 1973, 2, 359-362. [CrossRef] [PubMed]

10. Dellon, A.L.; Mackinnon, S.E. Chronic nerve compression model for the double crush hypothesis. Ann. Plast. Surg. 1991, 26,
259-264. [CrossRef] [PubMed]

11.  Nemoto, K.; Matsumoto, N.; Tazaki, K.; Horiuchi, Y.; Uchinishi, K.; Mori, Y. An experimental study on the “double crush”
hypothesis. J. Hand Surg. Am. 1987, 12, 552-559. [CrossRef] [PubMed]

12.  Simpson, R.L.; Fern, S.A. Multiple compression neuropathies and the double-crush syndrome. Orthop. Clin. N. Am. 1996, 27,
381-388. [CrossRef]

13.  Schmid, A.; Coppieters, M. Clinician’s opinion on the existence of the double crush syndrome-an online survey. Newsl. Am. Assoc.
Neuromuscul. Electrodiagn. Med. 2010, 3, 1e2.

14. Cohen, B.H.; Gaspar, M.P,; Daniels, A.H.; Akelman, E.; Kane, PM. Multifocal Neuropathy: Expanding the Scope of Double Crush

Syndrome. J. Hand Surg. 2016, 41, 1171-1175. [CrossRef] [PubMed]


https://doi.org/10.7759/cureus.5934
https://www.ncbi.nlm.nih.gov/pubmed/31788391
https://doi.org/10.1016/j.pmr.2010.10.001
https://www.ncbi.nlm.nih.gov/pubmed/21292142
https://doi.org/10.1016/j.mcna.2018.10.013
https://www.ncbi.nlm.nih.gov/pubmed/30704688
https://doi.org/10.2176/nmc.oa.2014-0454
https://www.ncbi.nlm.nih.gov/pubmed/26227056
https://doi.org/10.52965/001c.24937
https://www.ncbi.nlm.nih.gov/pubmed/34745471
https://doi.org/10.5435/JAAOS-23-01-7
https://www.ncbi.nlm.nih.gov/pubmed/25538126
https://doi.org/10.5435/JAAOS-D-14-00420
https://www.ncbi.nlm.nih.gov/pubmed/26700629
https://doi.org/10.1016/j.pmr.2012.08.016
https://www.ncbi.nlm.nih.gov/pubmed/23177035
https://doi.org/10.1016/S0140-6736(73)93196-6
https://www.ncbi.nlm.nih.gov/pubmed/4124532
https://doi.org/10.1097/00000637-199103000-00008
https://www.ncbi.nlm.nih.gov/pubmed/2029136
https://doi.org/10.1016/S0363-5023(87)80207-1
https://www.ncbi.nlm.nih.gov/pubmed/3611653
https://doi.org/10.1016/S0030-5898(20)32081-2
https://doi.org/10.1016/j.jhsa.2016.09.009
https://www.ncbi.nlm.nih.gov/pubmed/27751780

J. Clin. Med. 2025, 14, 5023 13 of 14

15.
16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.
32.

33.

34.

35.

36.

37.

38.

39.

Wilbourn, A J.; Gilliatt, R.W. Double-crush syndrome: A critical analysis. Neurology 1997, 49, 21-29. [CrossRef] [PubMed]
Richardson, ].K.; Forman, G.M.; Riley, B. An electrophysiological exploration of the double crush hypothesis. Muscle Nerve 1999,
22,71-77. [CrossRef]

Wessel, L.E.; Fufa, D.T.; Canham, R.B.; La Bore, A.; Boyer, M.L; Calfee, R.P. Outcomes following Peripheral Nerve Decompression
with and without Associated Double Crush Syndrome: A Case Control Study. Plast. Reconstr. Surg. 2017, 139, 119-127. [CrossRef]
[PubMed]

Ochoa-Cacique, D.; Cordoba-Mosqueda, M.E.; Aguilar-Calderon, J.R.; Garcia-Gonzalez, U.; Ibarra-De la Torre, A.; Reyes-
Rodriguez, V.A.; Lomeli-Ramirez, ].D.J.; Medina-Carrillo, O.; Sanchez-Calderon, M.D.; Castaneda-Ramirez, E.A. Double crush
syndrome: Epidemiology, diagnosis, and treatment results. Neurochirurgie 2021, 67, 165-169. [CrossRef] [PubMed]

Phan, A.; Shah, S.; Hammert, W.; Mesfin, A. Double Crush Syndrome of the Upper Extremity. JBJS Rev. 2021, 9, e21.00082.
[CrossRef] [PubMed]

Ishii, M.; Nishimura, Y.; Hara, M.; Yamamoto, Y.; Nagashima, Y.; Tanei, T.; Takayasu, M.; Saito, R. Surgical Outcomes of Common
Peroneal Nerve Entrapment Neuropathy Associated with L5 Radiculopathy. Neurol. Med. Chir. 2023, 63, 350-355. [CrossRef]
[PubMed]

Crotti, EM.; Carai, A.; Carai, M.; Sgaramella, E.; Sias, W. Entrapment of crural branches of the common peroneal nerve. Acta
Neurochir. Suppl. 2005, 92, 69-70. [PubMed]

Ang, C.L.; Foo, L.S.S. Multiple locations of nerve compression: An unusual cause of persistent lower limb paresthesia. J. Foot
Ankle Surg. 2014, 53, 763-767. [CrossRef] [PubMed]

Maejima, R.; Aoyama, M.; Hara, M.; Miyachi, S. Double Crush Syndrome of the Lower Limb in L5 Radiculopathy and Peroneal
Neuropathy: A Case Report. NMC Case Rep. |. 2021, 8, 851-855. [CrossRef] [PubMed]

Reife, M.D.; Coulis, C.M. Proneal neuropathy misdiagnosed as L5 radiculopathy a case report. Chiropr. Man. Ther. 2013, 21, 12.
[CrossRef] [PubMed]

Shields, L.B.E,; Iyer, V.G.; Harpring, ].E.; Rao, A.J.; Zhang, Y.P,; Shields, C.B. Role of electromyography and ultrasonography in
the diagnosis of double crush lumbar radiculopathy and common fibular injury: Illustrative cases. J. Neurosurg. Case Lessons 2022,
3, CASE21566. [CrossRef] [PubMed]

Park, S.H.; Do, HK; Jo, G.Y. Compressive peroneal neuropathy by an intraneural ganglion cyst combined with L5 radiculopathy:
A case report. Medicine 2019, 98, e17865. [CrossRef] [PubMed]

Giannoudis, P.V,; Da Costa, A.A.; Raman, R.; Mohamed, A.K.; Smith, RM. Double-crush syndrome after acetabular fractures. A
sign of poor prognosis. J. Bone Jt. Surg. Br. 2005, 87, 401-407. [CrossRef] [PubMed]

Golovchinsky, V. Double crush syndrome in lower extremities. Electromyogr. Clin. Neurophysiol. 1998, 38, 115-120. [PubMed]
Santangelo, G.; Singh, A.; Catanzaro, M.; Wu, K.; Catanzaro, S.; Hayford, K.; Spinner, R.].; Stone, J.J. Double Crush Syndrome
in the Lower Extremity: Simultaneous L5 Radiculopathy and Common Peroneal Nerve Compression. World Neurosurg. 2025,
194, 123502. [CrossRef] [PubMed]

Schmid, A.B.; Coppieters, M.W. The double crush syndrome revisited—A Delphi study to reveal current expert views on
mechanisms underlying dual nerve disorders. Man. Ther. 2011, 16, 557-562. [CrossRef] [PubMed]

Injuries, PN.; Seddon, H. Medical Research Council Special Report Series No. 282; Her Majesty’s Stationery Office: London, UK, 1954.
Echografie, W.N. Werkgroep Neuromusculaire Echografie. Available online: https://neuromuscularultrasound.nvknf.nl/
protocollen/peroneus-neuropathie (accessed on 19 April 2023).

de Ruiter, G.C.W,; Clahsen, P.C.; Oosterhuis, ]. W.A. Suprainguinal Re-Resection of the Lateral Femoral Cutaneous Nerve in
Persistence or Recurrence of Meralgia Paresthetica After Previous Transection: Results of a Case Series. World Neurosurg. 2021,
155, e830-e835. [CrossRef] [PubMed]

Page, M.].; McKenzie, ].E.; Bossuyt, PM.; Boutron, I.; Hoffmann, T.C.; Mulrow, C.D.; Shamseer, L.; Tetzlaff, ] M.; Akl, E.A,;
Brennan, S.E.; et al. The PRISMA 2020 statement: An updated guideline for reporting systematic reviews. PLoS Med. 2021,
18, €1003583. [CrossRef] [PubMed]

Kane, PM.; Daniels, A.H.; Akelman, E. Double Crush Syndrome. J. Am. Acad. Orthop. Surg. 2015, 23, 558-562. [CrossRef]
[PubMed]

Mills, E.S.; Mertz, K.; Fresquez, Z.; Ton, A.; Buser, Z.; Alluri, R K; Hah, R.J. The Incidence of Double Crush Syndrome in Surgically
Treated Patients. Glob. Spine J. 2022, 14, 1220-1226. [CrossRef] [PubMed]

Golovchinsky, V. Relationship between damage of cervical nerve roots or brachial plexus and development of peripheral
entrapment syndromes in upper extremities (double crush syndrome). J. Neurol. Orthop. Med. Surg. 1995, 16, 61-69.

Zheng, C.; Zhu, Y,; Jiang, J.; Ma, X.; Lu, E; Jin, X.; Weber, R. The prevalence of tarsal tunnel syndrome in patients with lumbosacral
radiculopathy. Eur. Spine J. 2016, 25, 895-905. [CrossRef] [PubMed]

Jeon, C.H.; Chung, N.S,; Lee, Y.S.; Son, K.H.; Kim, ].H. Assessment of hip abductor power in patients with foot drop: A simple
and useful test to differentiate lumbar radiculopathy and peroneal neuropathy. Spine 2013, 38, 257-263. [CrossRef] [PubMed]


https://doi.org/10.1212/WNL.49.1.21
https://www.ncbi.nlm.nih.gov/pubmed/9222165
https://doi.org/10.1002/(SICI)1097-4598(199901)22:1%3C71::AID-MUS11%3E3.0.CO;2-S
https://doi.org/10.1097/PRS.0000000000002863
https://www.ncbi.nlm.nih.gov/pubmed/27627055
https://doi.org/10.1016/j.neuchi.2020.09.011
https://www.ncbi.nlm.nih.gov/pubmed/33130027
https://doi.org/10.2106/JBJS.RVW.21.00082
https://www.ncbi.nlm.nih.gov/pubmed/34910699
https://doi.org/10.2176/jns-nmc.2022-0313
https://www.ncbi.nlm.nih.gov/pubmed/37286483
https://www.ncbi.nlm.nih.gov/pubmed/15830971
https://doi.org/10.1053/j.jfas.2014.06.013
https://www.ncbi.nlm.nih.gov/pubmed/25128915
https://doi.org/10.2176/nmccrj.cr.2021-0169
https://www.ncbi.nlm.nih.gov/pubmed/35079559
https://doi.org/10.1186/2045-709X-21-12
https://www.ncbi.nlm.nih.gov/pubmed/23618508
https://doi.org/10.3171/CASE21566
https://www.ncbi.nlm.nih.gov/pubmed/36303488
https://doi.org/10.1097/MD.0000000000017865
https://www.ncbi.nlm.nih.gov/pubmed/31689879
https://doi.org/10.1302/0301-620X.87B3.15253
https://www.ncbi.nlm.nih.gov/pubmed/15773653
https://www.ncbi.nlm.nih.gov/pubmed/9553749
https://doi.org/10.1016/j.wneu.2024.11.085
https://www.ncbi.nlm.nih.gov/pubmed/39586462
https://doi.org/10.1016/j.math.2011.05.005
https://www.ncbi.nlm.nih.gov/pubmed/21646036
https://neuromuscularultrasound.nvknf.nl/protocollen/peroneus-neuropathie
https://neuromuscularultrasound.nvknf.nl/protocollen/peroneus-neuropathie
https://doi.org/10.1016/j.wneu.2021.09.022
https://www.ncbi.nlm.nih.gov/pubmed/34520865
https://doi.org/10.1371/journal.pmed.1003583
https://www.ncbi.nlm.nih.gov/pubmed/33780438
https://doi.org/10.5435/JAAOS-D-14-00176
https://www.ncbi.nlm.nih.gov/pubmed/26306807
https://doi.org/10.1177/21925682221137530
https://www.ncbi.nlm.nih.gov/pubmed/36321208
https://doi.org/10.1007/s00586-015-4246-x
https://www.ncbi.nlm.nih.gov/pubmed/26407567
https://doi.org/10.1097/BRS.0b013e318268c8bc
https://www.ncbi.nlm.nih.gov/pubmed/22805342

J. Clin. Med. 2025, 14, 5023 14 of 14

40.

41.

42.

43.

44.

45.

46.

47.

Flanigan, R.M.; DiGiovanni, B.F. Peripheral nerve entrapments of the lower leg, ankle, and foot. Foot Ankle Clin. 2011, 16, 255-274.
[CrossRef] [PubMed]

Saal, J.A.; Dillingham, M.F.; Gamburd, R.S.; Fanton, G.S. The Pseudoradicular Syndrome: Lower Extremity Peripheral Nerve
Entrapment Masquerading as Lumbar Radiculopathy. Spine 1988, 13, 926-930. [CrossRef] [PubMed]

de Schepper, E.I; Koes, B.W.; Veldhuizen, E.E,; Oei, E.H.; Bierma-Zeinstra, S.M.; Luijsterburg, P.A. Prevalence of spinal pathology
in patients presenting for lumbar MRI as referred from general practice. Fam. Pract. 2016, 33, 51-56. [CrossRef] [PubMed]
Fridman, V.; David, W.S. Electrodiagnostic evaluation of lower extremity mononeuropathies. Neurol. Clin. 2012, 30, 505-528.
[CrossRef] [PubMed]

Kerasnoudis, A.; Pitarokoili, K.; Behrendt, V.; Gold, R.; Yoon, M.S. Cross sectional area reference values for sonography of
peripheral nerves and brachial plexus. Clin. Neurophysiol. 2013, 124, 1881-1888. [CrossRef] [PubMed]

Cartwright, M.S.; Passmore, L.V.; Yoon, ].S.; Brown, M.E.; Caress, ].B.; Walker, F.O. Cross-sectional area reference values for nerve
ultrasonography. Muscle Nerve 2008, 37, 566-571. [CrossRef] [PubMed]

Fisse, A.L.; Katsanos, A.H.; Gold, R.; Krogias, C.; Pitarokoili, K. Cross-sectional area reference values for peripheral nerve
ultrasound in adults: A systematic review and meta-analysis-Part II: Lower extremity nerves. Eur. |. Neurol. 2021, 28, 2313-2318.
[CrossRef] [PubMed]

Lenartowicz, K.A.; Wolf, A.S.; Desy, N.M.; Strakowski, J.A.; Amrami, K.K.; Spinner, R.J. Preoperative Imaging of Intraneural
Ganglion Cysts: A Critical Systematic Analysis of the World Literature. World Neurosurg. 2022, 166, €968—€979. [CrossRef]
[PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1016/j.fcl.2011.01.006
https://www.ncbi.nlm.nih.gov/pubmed/21600446
https://doi.org/10.1097/00007632-198808000-00011
https://www.ncbi.nlm.nih.gov/pubmed/2847334
https://doi.org/10.1093/fampra/cmv097
https://www.ncbi.nlm.nih.gov/pubmed/26659653
https://doi.org/10.1016/j.ncl.2011.12.004
https://www.ncbi.nlm.nih.gov/pubmed/22361372
https://doi.org/10.1016/j.clinph.2013.03.007
https://www.ncbi.nlm.nih.gov/pubmed/23583024
https://doi.org/10.1002/mus.21009
https://www.ncbi.nlm.nih.gov/pubmed/18351581
https://doi.org/10.1111/ene.14850
https://www.ncbi.nlm.nih.gov/pubmed/33794049
https://doi.org/10.1016/j.wneu.2022.08.005
https://www.ncbi.nlm.nih.gov/pubmed/35953037

	Introduction 
	Materials and Methods 
	Patient Selection and Data Collection 
	Follow Up 
	Surgical Technique of Decompression of the Common Peroneal Nerve 
	Review of the Current Literature 
	Statistical Analysis 

	Results 
	Case Series 
	Clinical Characteristics 
	Treatment and Outcome 

	Literature Review 

	Discussion 
	Clinical Implications 
	Limitation 

	Conclusions 
	References

