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Introduction

Ankle sprains occur mainly in young patients with high
sports activity levels. Prolonged symptom risk after injury
is high and around 40% report permanent symptoms.*
Nerve injuries account for a small proportion of complica-
tions associated with ankle sprains, but the exact incidence
remains unclear.’ The superficial peroneal nerve (SPN) is
mainly affected because its anatomical course makes it par-
ticularly susceptible to damage after inversion-supination
injury. Nerve traction is suggested as the main mechanism
of damage during ankle sprain,’ where excessive traction
can disrupt arterial microcirculation. This can cause peri-
neural swelling with a local inflammatory reaction, scar for-
mation, and ultimately, permanent nerve compression.’
Affected patients usually suffer from hyperalgesia in the
SPN innervation area at the foot dorsum with radiating pain
during inversion-supination movements.®> Diagnosis is based
on clinical criteria, yet Matsumoto et al® have shown neuro-
physiological examinations as unnecessary. The area of
nerve pathology can, in fact, be reliably determined by local-
izing the Tinel sign without ultrasonographic guidance.’
Common peroneal nerve injuries after ankle distortion are
most often treated conservatively followed by surgical nerve
release when initial therapy fails.” Conversely, very few iso-
lated SPN injury cases have been reported.>> In the absence
of improvement 2 to 3 months after initial rest, ice, compres-
sion and elevation (RICE) with subsequent physiotherapy,
surgical release has been described as a reliable treatment.?
Corticosteroid injections also have an ameliorative effect on
posttraumatic peripheral nerve issues.!” Yet evidence is lack-
ing as to what effects local corticosteroid injections have on

trauma-related perineural inflammation causing SPN neuro-
praxia after ankle sprain. We evaluated the effect of perineu-
ral corticosteroid infiltrations on patients with SPN-related
complaints.

Methods

This retrospective analysis evaluated the effect of perineu-
ral corticosteroid infiltration on SPN-related complaints of
pain and complications. Patients provided informed consent
to use their data for research.

We screened records of consecutive patients treated at
our tertiary orthopaedic clinic between January and June
2022 for SPN neuropraxia after ankle sprain.

Included patients with persistent SPN neuropraxia had
symptoms lasting at least 3 months after injury. Diagnosis
was made by 2 attending foot and ankle surgeons based on
a positive Tinel sign over the SPN—known to reliably
indicate the affected area of nerve pathology—and 2 addi-
tional criteria of hyperalgesia in the innervation area and
pain at rest localized to the dorsolateral aspect of the foot
and ankle.

Nineteen patients were documented with SPN neuro-
praxia-associated symptoms. All patients underwent
conservative therapy directly after their injury, that is, RICE
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Table |. Overview of Persistent SPN Neuropraxia Cases.

Symptom Number of VAS VAS VAS VAS
Case Age  Sex Duration Infiltrations Sensitive Zone (Baseline) (8wk) (4mo) (I-y FU)  Complications
I 32 F 3y 2 Crural fascia 6-7 4 | 0 -
2 56 M 12wk 2 Crural fascia 5 5 0 0 -
3 19 F 14wk | Crural fascia 5 0 0 0 Depigmentation
4 40 F 1.5y | Antero-lateral ankle 6 I 0 0 -
5 39 F 2y | Crural fascia 4-5 I | I -
6 48 F 6y 2 Crural fascia 5 3 | 0 -
7 16 F 12wk | Crural fascia 4 0 0 0 -
Mean 35 26 wk 5.1 2.8 0.4 0.1
SD 12.6 20.05 0.78 1.85 0.49 0.34

Abbreviations: SPN, superficial peroneal nerve; VAS, visual analog scale.

for 3 days followed by physiotherapy with tolerated weight-
bearing. Twelve patients were excluded because symptoms
improved after 3 months.

Eligible patients were informed about risks and side
effects before consenting to treatment comprising 1 mL
Diprophos (5 mg betamethasone dipropionate / 2mg beta-
methasone sodium phosphate) with 2mL mepivacaine
(20mg/mL) administered into the subcutaneous fat tissue
perifocal to the SPN area where the Tinel sign could be
most severely provoked.

Each patient attended a clinical follow-up 6-8 weeks post
infiltration. When patients reported only temporary symp-
tom improvement, a second injection was administered in
the same manner as described above. These patients
attended a further 6- to 8-week follow-up after this second
infiltration. All patients attended a final clinical follow-up
at least 4 months after the last infiltration. Each patient was
also contacted via telephone and asked about their condi-
tion 1 year since the last infiltration.

Prior to treatment (ie, baseline) and at all follow-ups
including the telephone survey, patients rated their local
pain before and after each infiltration on a 0-10 visual
analog scale (VAS), where 0 indicates none and 10, maxi-
mum pain. Any complications were documented at all
follow-ups. Treatment was defined as complete when
each patient achieved unrestricted mobility with low to
no pain.

Because of the observational nature of this work, stan-
dard descriptive statistics were presented.

Results

Seven patients showed clinical signs of persistent SPN neu-
ropraxia at least 12 weeks postinjury (Table 1).

For 6 patients, the most sensitive zone was located at the
SPN’s presumed passage through the crural fascia (Figure 1).
For the last patient, Tinel sign was at the anterolateral area of
the ankle joint approximately 6cm distal to the presumed
passage.

Figure |. Diagrammatic representation of the superficial
peroneal nerve (SPN) penetrating the crural fascia (blue circle).

Baseline VAS scores ranged from 4 to 7 with a mean of
5.1. After the primary infiltration, 4 patients experienced
low to pain-free symptoms after 8 weeks. Three patients
received a second infiltration. At a final follow-up 1year
after the last infiltration, all patients were completely or
almost free of pain (ie, VAS score 0-1). Only | patient
reported depigmentation around the infiltration site.

Discussion

We observed a relevant ameliorative effect on prolonged neu-
ropraxia-associated symptoms after perineural corticosteroid
infiltration of the SPN. Although surgery can be advantageous
when conservative measures are exhausted,’ perioperative
risks exist.?

From our experience, SPN neuropraxia occurs either
acutely following ankle distortions or frequently after a
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previous injury with long-lasting, therapy-resistant dif-
fuse residual complaints. Main complaints are hyper-/
hypoesthesia, pain at rest, and electrifying pain during
plantar flexion/inversion. Within a few weeks post onset,
complaints often spontaneously regress under conserva-
tive treatment.

Johnston et al® highlighted a certain predisposition of the
SPN to traction neuropraxia within the anatomical stricture
at the passage through the crural fascia. Six of our patients
exhibited particularly pronounced, clinically triggerable
symptoms in this area, and all infiltrations applied here
resulted in marked symptom relief.

A previous investigation showed only temporary
improvement after perineural steroid infiltrations on
peripheral nerves.'” This is in contrast to our study that
showed no recurrence of symptoms 1year after the last
infiltration.

Brinks et al' described the safe application of extra-artic-
ular corticosteroid injections, whereby relevant complica-
tions were depigmentation or perifocal skin atrophy. Our
case of depigmentation led neither to complaints associated
with the adverse event nor additional treatment.

For trauma-related SPN neuropraxia following ankle
distortion, infiltrations resulted in improvements in pain.
Although observed for a small patient number and VAS for
routine pain documentation is a simple, nonvalidated tool
without activity-dependent features, our evidence forms the
basis for a larger systematic study employing the collection
of an activity-related score.

Readers should note that interpretation of this study is
limited by the relatively small number of patients, lack of
controls, and lack of ultrasonographic confirmation of the
presumed location of the passage of the nerve though the
crural fascia.

Conclusion

In our series, all patients with recalcitrant symptoms from
SPN neuropraxia after ankle sprain benefited from perineu-
ral infiltration around the SPN, both in relatively acute and
long-lasting symptom cases. Corticosteroid infiltrations
may be considered for trauma-related SPN neuropraxia
after ankle sprain and represent a simple, surgery-sparing
treatment without perioperative complication risks.

Ethical Approval

All patients gave consent for their data to be collected for research
purposes. Ethical approval was not sought for the present study
because this study was not based on a study protocol and did not
define exact procedures used to identify and describe the cases.
Instead, it describes 7 cases identified during routine clinical prac-
tice. Thus, it was not a “method-driven search for generalized
knowledge,” which is a precondition for studies. Therefore, it is

not classified as research by law and does not require ethical
approval (Swiss Federal Human Research Act, Art. 3).

Declaration of Conflicting Interests

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

Funding

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

ORCID iD

Philipp Friederichsen, MD,
7503

https://orcid.org/0009-0003-8823-

References

1. Brinks A, Koes BW, Volkers ACW, Verhaar JAN, Bierma-
Zeinstra SMA. Adverse effects of extra-articular cortico-
steroid injections: a systematic review. BMC Musculoskelet
Disord. 2010;11(1):206. doi:10.1186/1471-2474-11-206

2. Ducic I, Felder J III. Minimally invasive peripheral
nerve surgery: peroneal nerve neurolysis. Microsurgery.
2012;32(1):26-30. doi:10.1002/micr.20959

3. Falciglia F, Basiglini L, Aulisa AG, Toniolo RM. Superficial
peroneal nerve entrapment in ankle sprain in childhood
and adolescence. Sci Rep. 2021;11(1):15123. doi:10.1038/
541598-021-94647-x

4. Herzog MM, Kerr ZY, Marshall SW, Wikstrom EA.
Epidemiology of ankle sprains and chronic ankle instability.
J Athl Train. 2019;54(6):603-610. doi:10.4085/1062-6050-
447-17

5. Johnston EC, Howell SJ. Tension neuropathy of the super-
ficial peroneal nerve: associated conditions and results of
release. Foot Ankle Int. 1999;20(9):576-582. doi:10.1177/
107110079902000907

6. Kernohan J, Levack B, Wilson JN. Entrapment of the superfi-
cial peroneal nerve: three case reports. J Bone Joint Surg Br.
1985;67(1):60-61. doi:10.1302/0301-620X.67B1.3968146

7. Kim K, Isu T, Kokubo R, Morimoto D, Iwamoto N, Morita A.
Less invasive combined micro- and endoscopic neurolysis of
superficial peroneal nerve entrapment: technical note. Neurol
Med Chir (Tokyo). 2021;61(5):297-301. doi:10.2176/nmc.
0a.2020-0200

8. Matsumoto J, Isu T, Kim K, Iwamoto N, Yamazaki K, Isobe
M. Clinical features and surgical treatment of superficial pero-
neal nerve entrapment neuropathy. Neurol Med Chir (Tokyo).
2018;58(7):320-325. doi:10.2176/nmc.0a.2018-0039

9. Mitsiokapa E, Mavrogenis AF, Drakopoulos D, Mauffrey
C, Scarlat M. Peroneal nerve palsy after ankle sprain: an
update. Eur J Orthop Surg Traumatol. 2017;27(1):53-60. doi:
10.1007/500590-016-1845-0

10. Uzenot D, Cantiniaux S, Pouget J. Syndromes canalaires entre
«hanches» et «pieds» [Canal syndromes between “hips” and
“feet”]. Article in French. Rev Rhum. 2007;74(4):401-408.
doi:10.1016/j.rhum.2007.02.004


https://orcid.org/0009-0003-8823-7503
https://orcid.org/0009-0003-8823-7503

