Open Access Case
Cureus Report DOI: 10.7759/cureus.26398

Foot Drop Secondary to Ankle Sprain in Two
Paediatric Patients: A Case Series
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Foot drop secondary to common peroneal neuropathy is frequently due to trauma or external compression.
Ankle sprains are a rarer cause of this pathology and are extremely uncommon in the paediatric population.
We present two cases of acute isolated unilateral foot drop in children, both following minimal trauma.
Prompt investigation with magnetic resonance imaging (MRI), electromyography (EMG) and nerve
conduction studies can assist in localising the level of the lesion and indicate prognosis. Both patients made
a full recovery with the use of ankle-foot orthoses and physiotherapy. This case series highlights that
although rare, common peroneal nerve palsy can occur in children following relatively minor trauma.
Clinicians should identify this pathology early with a detailed clinical assessment and focussed
investigations to increase the potential for a favourable recovery and avoid secondary problems.

Categories: Pediatrics, Orthopedics, Trauma
Keywords: paediatrics, ankle sprain, neuropathy, common peroneal nerve, foot drop

Introduction

Foot drop is caused by a weakness of dorsiflexion of the ankle and toes, leading to a lack of heel strike during
ambulation [1,2]. It can be seen in isolation, and it can be unilateral or bilateral and temporary or permanent
[2,3]. The most common cause of foot drop is common peroneal neuropathy which can be due to external
compression of the common peroneal nerve as it winds around the fibula head, direct trauma or traction
injuries [1-3]. Other causes include lower motor neurone disorders such as L5 radiculopathy or lumbosacral
plexopathies [1,2]. Central causes, such as amyotrophic lateral sclerosis, are less common but must also be
considered [1].

Inversion ankle sprains are extremely common injuries in the general population; however, concomitant
injury to the common peroneal nerve resulting in foot drop is rare, and even more so in the paediatric
population [4,5]. This diagnosis should not be missed, as it can lead to recurrent falls and subsequent injury
[2]. In this article, we present two paediatric cases of unilateral isolated foot drop secondary to common
peroneal neuropathy, as a result of minimal trauma. Given the rarity of this condition, this case series is a
valuable addition to the limited cases already present in the literature. We also discuss the pathophysiology,
diagnosis and management of these injuries. The aim of this article is to highlight the possibility of this
injury occurring and the importance of early identification to increase the likelihood of recovery and prevent
secondary problems.

Case Presentation
Patient 1

A 16-year-old male presented with a two-week history of difficulty walking due to an inability to dorsiflex
the right ankle. There was no clear traumatic event, but there was some speculation that he may have
sustained a minor ankle injury whilst playing football. He denied any associated pain and swelling; however,
he was unable to participate in any sporting activities thereafter despite being a keen footballer. He had no
significant past medical history to note and does not take any regular medication.

Clinical examination identified a typical foot drop gait. Tibialis anterior (TA), extensor hallucis longus (EHL)
and extensor digitorum longus (EDL) were all weak, with a power of 2-3/5 on the Medical Research Council
(MRC) scale [6]. Tibialis posterior, flexor hallucis longus and flexor digitorum longus were all working
normally with an MRC grade of 5/5. He was able to straight leg raise to over 70 degrees, and the sciatic
stretch test was negative. There was no sensory loss throughout the entire foot and ankle and no tenderness
over the proximal fibula. Examination of the spine was unremarkable. He was provided with ankle-foot
orthoses (AFO) whilst awaiting further investigations and referred for physiotherapy.

He underwent a magnetic resonance imaging (MRI) scan of the lower leg which demonstrated mild diffuse
oedema and swelling in the anterior compartment of the right leg. There was associated oedema of the
common peroneal nerve as it winds around the fibular head, suggestive of low-grade denervation (Figure 7).
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FIGURE 1: (a) Axial slice of an MRI STIR sequence of patient 1’s right
knee demonstrating oedema of the common peroneal nerve as it
passes around the fibula head. (b) Axial slice of an MRI STIR sequence
of the right calf demonstrating oedema of the anterior compartment

consistent with denervation.

STIR, short tau inversion recovery

Electromyography (EMG) showed fibrillations and positive sharp waves with some polyphasic motor units
and reduced interference pattern in the right TA and EHL muscles. Nerve conduction studies involved
stimulating various sites in the lower limbs and recording responses at extensor digitorum brevis. There was
a drop in amplitude in right lateral popliteal motor responses when stimulated at the knee, 3.3 millivolts
(mV) compared to 6.6 mV on the contralateral side). The right superficial peroneal sensory response was
smaller in amplitude than that of the left side, 8 microvolts and 13 microvolts, respectively (Table 7). The
overall report suggested a mostly neuropraxic lesion but with some axonal loss of the common peroneal
nerve at the level of the fibular head. There was evidence of early reinnervation, indicating a favourable
recovery.

Record Latency Amplitude Distance  Velocity F-wave latency
(m/sec) (millivolt) (cm) (m/sec) (m/sec)
4.2 10.3
Extensor digitorum
) 47 46 62
brevis
14.4 3.3
3.9 8.6
Extensor digitorum
i 48 46 53
brevis
14.4 6.6

TABLE 1: Nerve conduction studies for patient 1 comparing the right and left lateral popliteal
nerve responses.

Various sites in the lower limb were stimulated with responses at the extensor digitorum brevis muscle recorded.

He was reviewed three weeks later (five weeks from the initial injury) and displayed improvement in
dorsiflexion of the great and lesser toes with an MRC grade of 4 out of 5. He was advised to continue with
the foot drop splint and physiotherapy and had fully recovered two months following the injury.

Patient 2
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A 15-year-old female presented with an inability to dorsiflex her left foot and toes. She reported trouble
walking with recurrent trips and falls. Five weeks prior to her presentation, she was walking her dog and
twisted her ankle. She developed pain immediately after the injury as well as the inability to feel anything
below her mid-lower leg. She had a history of asthma.

On examination, she displayed a classical foot drop gait with an inability to walk on her heels. She was
unable to dorsiflex at the ankle, and her MRC grade of TA was 0/5. EHL and EDL were 1/5 and 2/5,
respectively. Sensation was entirely normal despite her initial presentation. There was no tenderness
throughout the foot and ankle nor over the proximal fibula. Radiographs of the knee, lower leg and ankle did
not reveal any bony abnormality. She was initially treated with an AFO and referred for physiotherapy. An
MRI scan revealed mild-to-moderate atrophy of the left anterior and peroneal compartments with
associated oedema of the musculature. There was minimal oedema around the common peroneal nerve as it
winds around the fibular head, with no evidence of a mass lesion (Figure 2).

FIGURE 2: (a) Axial T2 fat-supressed MRI slice of patient 2’s left knee
demonstrating swelling of the common peroneal nerve at the fibula
head. (b) Axial T2 fat-suppressed MRI slice of the mid-calf
demonstrating oedema of the anterior (long arrows) and peroneal (short
arrows) compartments.

EMG studies showed fibrillations and positive sharp waves in EHL and TA. EHL also displayed no
recruitment of motor units under voluntary control. TA had a reduced but high firing rate with polyphasic
motor units. Nerve conduction studies showed a drop in amplitude of lateral popliteal motor responses at
the knee, 0.5 mV on the left compared with 6.9 mV on the contralateral side. Left lateral popliteal motor
velocity was also reduced at 38 metres/sec (m/s) compared to 51 m/s on the right (Table 2). Superficial
peroneal sensory responses were normal. These findings were consistent with a severe common peroneal
nerve lesion, with no signs of reinnervation.
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Record Latency Amplitude Distance  Velocity F-wave latency
(m/sec) (millivolt) (cm) (m/sec) (m/sec)
3.6 71
Exte.nsor digitorum 40 o 4
brevis
1.4 6.9
3.8 4.1
Extensor digitorum
. 42 38 63
brevis
14.7 0.5

TABLE 2: Nerve conduction studies for patient 2 comparing the right and left lateral popliteal
nerve responses.

Various sites in the lower limb were stimulated with responses at the extensor digitorum brevis muscle recorded.

She was reviewed one month later and had some improvement in function with an MRC grade of 3/5 in both
EHL and EDL. Power in TA remained 0/5. Due to an improvement in function, she was advised to continue
with the use of the AFO and physiotherapy. She regained full function within four months of her initial

injury.

Discussion

Isolated foot drop following minor ankle injury in a paediatric patient is very uncommon and should be
identified early to ensure adequate recovery and functional outcome.

Foot drop has widely been classified as an MRC grade of <3/5 as this is the inability of the foot to dorsiflex
against gravity [3]. This leads to a ‘steppage’ or ‘slapping’ gait with hip and knee flexion to allow the foot to
clear the floor during the swing phase of the gait cycle [2,3,7]. In the long term, this can result in muscle
imbalance, which leads to shortening of the Achilles tendon and development of an equinus foot position
[3]. Foot drop can therefore lead to recurrent tripping or falling, increasing morbidity. Along with weakness
in foot dorsiflexion and extension of the toes, other signs and symptoms may be present, depending on the
underlying cause [2]. It is therefore essential to undertake a thorough history and examination to assist in
diagnosis, especially as a delay in presentation is possible [4,5,8].

Whilst foot drop has many aetiologies, injury to the common peroneal nerve is the most frequent cause of
this condition [1]. When there is a complete lesion, there is an inability to dorsiflex the foot and extend the
toes, as well as weakness in foot eversion [1,4,7]. Sensory loss is classically over the anterolateral surface of
the lower leg and the dorsum of the foot [1,2,7]. The location of the lesion, severity and duration of injury
can dictate the clinical findings. The involvement of the individual fascicles of the common peroneal nerve
can also lead to a variable presentation in motor and sensory signs, posing a diagnostic challenge [1].

The close proximity of the common peroneal nerve to the neck of the fibula makes it vulnerable to trauma or
external compression. After exiting the popliteal fossa, it passes through a tendinous tunnel, between the
edge of the peroneus longus muscle and the fibula [1,7]. At this level, it lies directly on bone and is only
covered by skin and subcutaneous tissue. Pressure effects from habitual leg crossing, prolonged kneeling or
squatting, tight plaster casts and masses such as tumours are all well-known causes of foot drop [1].

Ankle sprains causing acute foot drop are a much rarer cause, but not unheard of. Several theories have been
put forward explaining the mechanism in which acute ankle sprains can result in common peroneal
neuropathy. Oppenheim was the first to describe traction of the common peroneal nerve during sudden
forcible supination of the foot [9]. A study by Hyslop suggested that anatomical variation predisposing to the
stretching effect on the common peroneal nerve or direct pressure of the forceful contraction of the
overlying muscles near the neck of the fibula contributes to the neuropathy following an inversion ankle
sprain [10]. Nobel suggested that torsional injuries of the ankle could rupture the vas nervorum of the
common peroneal nerve, forming a haematoma within the nerve sheath. This could also present as a delayed
foot drop due to a developing and expanding haematoma [11]. In the two cases described by Nobel, prompt
evacuation of the haematoma and ligation of the vas nervorum was carried out, leading to swift recovery.

An ankle sprain complicated by common peroneal neuropathy is primarily seen in adults, and only a small
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handful of cases in the paediatric group have been documented [5,8]. Garozzo et al. reported a case of a 13-
year-old girl who sustained a common peroneal neuropathy following an ankle inversion injury whilst
playing basketball [8]. This patient developed pain and swelling in the ankle immediately after the injury,
which is similar to most of the other cases reported in the literature in which ankle sprains cause a common
peroneal neuropathy. She underwent surgical intervention following failed recovery with non-operative
measures.

In both our patients, minor trauma was sustained with no visible signs immediately following the injury,
apart from minimal pain in patient 2’s case. This is extremely rare, even more so in children, and has only
been described once by Wang et al. [5]. This article describes a case of a nine-year-old boy who sustained a
minor ankle sprain with no evidence of immediate pain or swelling following the injury. He showed a full
recovery following non-operative management with an AFO, which is identical to our two cases.

Both of our patients underwent prompt investigation with MRI and electrodiagnostic tests within weeks of
presenting to outpatient clinic. Although the first-line test in lesion localisation in peripheral nerve lesions
is electrodiagnostic testing, MRI has been proven to improve accuracy in diagnosing peripheral nerve lesions
and be a valuable adjunct to electrodiagnostic tests [12,13]. Nerve conduction studies commonly show a low
amplitude and/or conduction block across the fibular head, which was seen in both our cases [4]. Similarly,
both patients had the presence of positive waves and fibrillation action potentials at rest, which indicate
denervation [14]. Patient 1 showed a mostly neuropraxic lesion with some axonal loss, which generally has a
favourable recovery, whereas patient 2 displayed a more severe common peroneal nerve lesion.

Non-operative and surgical management have been described for common peroneal nerve palsy as a result
of ankle sprain. Brief et al. advise surgical decompression and neurolysis in patients who show no
improvement following four to five weeks following ankle injury [7]. A systematic review concludes that
surgery is indicated within three to seven months from injury if there is no evidence of improvement
following the injury, but is less successful if surgery is delayed by more than six months [4]. Our patients
showed improvement in function within one month of presentation following provision of an AFO and
physiotherapy. An AFO supports the foot whilst walking, facilitates mobilisation and reduces the risk of
falling [1,2,4,7]. Targeted physiotherapy can prevent muscle atrophy, secondary muscle tightness and
preserve ankle mobility [3,4]. The significant improvement seen in our patients within several weeks creates
a stronger argument for continuing with non-operative management, and both have made a full recovery.

Conclusions

Common peroneal neuropathy resulting in acute foot drop secondary to a minor ankle sprain is extremely
rare in the paediatric population. Foot drop should be identified early to avoid severe functional impairment.
A thorough history and examination avoids the need for extensive testing and facilitates targeted
investigations and management. Treatment is tailored according to the underlying cause, but initial
management includes the provision of an AFO and physiotherapy. For patients who do not respond to these
treatments, surgical exploration and decompression of the common peroneal nerve can be considered.

Additional Information
Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References

1. Stewart JD: Foot drop: where, why and what to do?. Pract Neurol. 2008, 8:158-69. 10.1136/jnnp.2008.149393

2. Stevens F, Weerkamp NJ, Cals JW: Foot drop. BMJ. 2015, 350:h1736. 10.1136/bmj.h1736

3. Carolus AE, Becker M, Cuny ], Smektala R, Schmieder K, Brenke C: The interdisciplinary management of
foot drop. Dtsch Arztebl Int. 2019, 116:347-54. 10.3238/arztebl.2019.0347

4. Mitsiokapa E, Mavrogenis AF, Drakopoulos D, Mauffrey C, Scarlat M: Peroneal nerve palsy after ankle
sprain: an update. Eur | Orthop Surg Traumatol. 2017, 27:53-60. 10.1007/s00590-016-1845-0

5. Wang]C, Chan RC, Yang TF: Delayed onset of peroneal neuropathy after minor ankle torsion in a 9-year-old
boy. ] Child Neurol. 2014, 29:843-5. 10.1177/0883073813477688

6.  Aids to the Examination of the Peripheral Nervous System. Memorandum No. 45 (superseding War
Memorandum No. 7) . (1976). Accessed: May 6, 2022: https://www.ukri.org/wp-
content/uploads/2021/12/MRC-011221-AidsToTheExaminationOfThePeripheralNervousSystem.pdf.

7. Brief JM, Brief R, Ergas E, Brief LP, Brief AA: Peroneal nerve injury with foot drop complicating ankle sprain-
-a series of four cases with review of the literature. Bull NYU Hosp Jt Dis. 2009, 67:374-7.

8. Garozzo D, Ferraresi S, Buffatti P: Common peroneal nerve palsy complicating ankle sprain: report of 5
cases and review of the literature. ] Orthopaed Traumatol. 2003, 4:142-5. 10.1007/s10195-003-0028-z

2022 Shah et al. Cureus 14(6): €26398. DOI 10.7759/cureus.26398 50f6


https://dx.doi.org/10.1136/jnnp.2008.149393?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/jnnp.2008.149393?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/bmj.h1736?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/bmj.h1736?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3238/arztebl.2019.0347?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3238/arztebl.2019.0347?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00590-016-1845-0?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00590-016-1845-0?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/0883073813477688?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/0883073813477688?utm_medium=email&utm_source=transaction
https://www.ukri.org/wp-content/uploads/2021/12/MRC-011221-AidsToTheExaminationOfThePeripheralNervousSystem.pdf?utm_medium=email&utm_source=transaction
https://www.ukri.org/wp-content/uploads/2021/12/MRC-011221-AidsToTheExaminationOfThePeripheralNervousSystem.pdf?utm_medium=email&utm_source=transaction
https://pubmed.ncbi.nlm.nih.gov/20001941/?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s10195-003-0028-z?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s10195-003-0028-z?utm_medium=email&utm_source=transaction

Cureus

10.

11.

12.

13.

14.

Oppenheim H: Text-book of Nervous Diseases: O. Schulze, Edinburgh; 1911.
https://wellcomecollection.org/works/f2rzbv4g.

Hyslop G: Injuries to the deep and superficial peroneal nerves complicating ankle sprain . American J Surg.
1941, 51:436-8. 10.1016/S0002-9610(41)90165-4

Nobel W: Peroneal palsy due to hematoma in the common peroneal nerve sheath after distal torsional
fractures and inversion ankle sprains. ] Bone Joint Surg Am. 1966, 48:1484-95. 10.2106/00004623-
196648080-00002

Bendszus M, Wessig C, Reiners K, Bartsch AJ, Solymosi L, Koltzenberg M: MR imaging in the differential
diagnosis of neurogenic foot drop. AINR Am ] Neuroradiol. 2003, 24:1283-9.

Daniels SP, Feinberg JH, Carrino JA, Behzadi AH, Sneag DB: MRI of foot drop: how we do it . Radiology. 2018,
289:9-24. 10.1148/radiol.2018172634

Bromberg MB: An electrodiagnostic approach to the evaluation of peripheral neuropathies . Phys Med
Rehabil Clin N Am. 2013, 24:153-68. 10.1016/j.pmr.2012.08.020

2022 Shah et al. Cureus 14(6): €26398. DOI 10.7759/cureus.26398

6 0of 6


https://wellcomecollection.org/works/f2rzbv4g?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/S0002-9610(41)90165-4?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/S0002-9610(41)90165-4?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2106/00004623-196648080-00002?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2106/00004623-196648080-00002?utm_medium=email&utm_source=transaction
https://pubmed.ncbi.nlm.nih.gov/12917113/?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1148/radiol.2018172634?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1148/radiol.2018172634?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.pmr.2012.08.020?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.pmr.2012.08.020?utm_medium=email&utm_source=transaction

	Foot Drop Secondary to Ankle Sprain in Two Paediatric Patients: A Case Series
	Abstract
	Introduction
	Case Presentation
	Patient 1
	FIGURE 1: (a) Axial slice of an MRI STIR sequence of patient 1’s right knee demonstrating oedema of the common peroneal nerve as it passes around the fibula head. (b) Axial slice of an MRI STIR sequence of the right calf demonstrating oedema of the anterior compartment consistent with denervation.
	TABLE 1: Nerve conduction studies for patient 1 comparing the right and left lateral popliteal nerve responses.

	Patient 2
	FIGURE 2: (a) Axial T2 fat-supressed MRI slice of patient 2’s left knee demonstrating swelling of the common peroneal nerve at the fibula head. (b) Axial T2 fat-suppressed MRI slice of the mid-calf demonstrating oedema of the anterior (long arrows) and peroneal (short arrows) compartments.
	TABLE 2: Nerve conduction studies for patient 2 comparing the right and left lateral popliteal nerve responses.


	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


