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Abstract

Idiopathic peripheral neuropathy lacks a specific cause. The risk of developing this condition increases with
age and can seriously affect a patient’s quality of life. Symptoms relate to whichever nerves are damaged and may
progress slowly or remain unchanged after onset. No cure exists. Notably, acupuncture has proven efficacy in nerve
regeneration and nerve function improvement. This case presentation describes a 60-year-old male regular runner
who developed right-sided drop foot after completing a marathon in June 2016. He was subsequently diagnosed as
having a deep fibular nerve injury. After two months of physical rehabilitation, the right ankle remained dropped, with
accompanying weakness and tightness in the anterior part of the right leg. In August 2016, the man commenced four
months of electroacupuncture, three times a week. He experienced an obvious improvement in the velocity of motor
nerve transduction and in F-wave testing. Moreover, there were marked improvements for the right ankle dorsiflexion
range of motion in the supine (120° to 100°) and seated (15° to 30°) positions. The man resumed jogging in March

2017. Acupuncture may facilitate functional recovery after peripheral nerve injury.
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Introduction

Over 100 types of neuropathy have been identified, each of
which has a different diagnosis. In peripheral neuropathy, damaged
peripheral nerves transmit abnormal messages between the central
nervous system (the brain and spinal cord) and muscles, organs,
and other body tissues [1]. Causes of peripheral neuropathy vary;
most commonly, neuropathies arise from a local cause such as nerve
trauma, compression, or entrapment, from inflammatory processes
in diseases such as diabetes mellitus, or from nerve damage such as
in HIV infection. Although diabetes is a common cause of peripheral
neuropathy, affecting approximately 30% of cases worldwide [2], in
major studies, between 6% and 74% of neuropathy cases are labeled
idiopathic [3].

The most common nerve problem affecting the lower extremities
is thought to be lumbosacral radiculopathy, which leads to low back
pain or sciatica symptoms [4]. Fibular neuropathy, the most frequent
mononeuropathy in the lower limb and the third most common focal
mononeuropathy after median and ulnar neuropathies [5], may lead to
paresthesia, numbness, muscle weakness, and even drop foot.

Our patient suffered from drop foot after a routine 7-km run; his
main complaint was associated with common fibular nerve injury. The
most frequent site of injury to the nerve is just below the knee, where
the nerve wraps around the lateral aspect of the fibula, immediately
before dividing into deep and superficial branches. The deep branch,
otherwise known as the deep fibular nerve (DFN), dominates ankle
dorsiflexion and the sensory feeling of a web space between the first
and second digits; the superficial branch, or superficial fibular nerve
(SEN), dominates ankle eversion and the front and lateral feeling of the
leg. Compression at the level of the fibular neck is frequently produced
by external pressure on the nerve due to prolonged lying, crossing the
legs, protracted squatting, and leg casts involving this site. Injury to the
fibular head may severely affect the DFN [6].

The growing popularity of marathons in Taiwan in recent years
has led to increasing numbers of people presenting to the clinic with
running-related injuries (RRI), such as iliotibial band syndrome.
Although some RRI are traumatic, most are due to overuse [7,8].
Generally, RRI is considered to be a musculoskeletal problem that is
attributed to running, causing a restriction in running speed, distance,
duration, or frequency, for at least 1 week. According to epidemiological
studies, the incidence of RRI ranges from 18.2% to 92.4%, while the
prevalence ranges from 6.8 to 59 injuries per 1,000 hours of training [9].
There are few reports of running-related drop foot.

Typically, patients with peroneal neuropathy at the fibular neck
present with acute foot drop, weakness of ankle dorsiflexion and
they walk with a limp. They may also complain of paresthesia’s and/
or sensory loss over the dorsum of the foot and lateral side, especially
when the superficial branch is involved. In a cohort of 103 patients with
common peroneal mononeuropathies, 79% complained of sensory loss,
but pain was relatively infrequent (16.5%) [10].

In physical examination, fibular nerve neuropathy manifests
as weakness in foot dorsiflexion and/or foot eversion, with normal
inversion and plantar flexion. Sensory disturbance is confined to the
dorsum of the foot, including the web space between the first and
second digits and the lateral side. Nerve conduction studies (NCS) and
electromyography (EMG) are very useful for confirming a diagnosis
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of fibular neuropathy. Such studies may identify conduction block
at the site and it is possible to quantify the reduction in distal motor
and sensory response amplitudes. Moreover, needle examination can
determine nerve conduction in the DFN and SFN innervated muscles.

Case Report

A 60-year-old man, a regular runner, who denied having any
chronic disease, including diabetes mellitus. In June 2016, after
completing a marathon, he developed foot drop on the right side,
despite no episodes of compression or falls during the day. He
had no sensation of parenthesis or sensory problems in the lateral
or anterior part of the right leg. NCS (Table 1) and EMG (Table 2)
testing performed in a regional hospital indicated suspicion of right-
sided DFN neuropathy with denervation signs below the knee. After
two months of rehabilitation intervention, the right ankle remained
dropped, with accompanying weakness and tightness in the anterior
part of the right leg. In August 2016, after presenting to our department
for consultation, the man received one 15-minute electroacupuncture
(EA) session. According to his medical history and physical
examination, the foot remained dropped both when walking and in

the supine position. When we examined the extent of muscle power in
the right ankle, focusing on the anterior tibialis, muscle power was fair
with limited active dorsiflexion movement in the supine position, and
unable to resist plantar flexion force. Whereas there was no limitation
in the passive range of motion (PROM), the active range of motion
(AROM) was limited when compared with the left side.

We selected a series of acupoints, including mainly ST36 (Zusanli),
ST40 (Fenglung), GB34 (Yanglingchuan) and GB39 (Hsuanchung) for
EA treatment, which was scheduled for two to three times a week at
2-3 Hz frequency (amplitude-modulated wave), for 15 minutes each
session (Figure 1). The ST36 and ST40 acupoints are located near
the DEN pathway; the GB34 and GB39 acupoints are situated close
to the SFN pathway. We also selected the LR3 (Taichung) and ST41
(Jiexi) acupoints, for their proximity to the DFN pathway. During
needle insertion, the patient sometimes complained of abnormal pain
or a feeling of soreness compared with his previous experiences of
acupuncture, and he felt a distinct numbness upon needle insertion at LR3.

After four months of regular EA treatment two to three times a
week, improvements were noted in muscle power and the AROM. By

Motor Summary Table

Right peroneal motor Onset (ms) O-P Amp (mV) Dist. (cm) Vel (m/s)
(EDB) Ankle Poplt Ankle Poplt Ankle Poplt Ankle Poplt
2016/06/30* NR 12.7 NR 26 NR NR NR
21-02-2017 NR NR NR NR 8 32 NR
17-10-2017 8.4 18.7 0 0.3 8 38 37
Left Peroneal Motor Onset (ms) O-P Amp (mV) Dist. (cm) Vel (m/s)
(EDB) Ankle Poplt Ankle Poplt Ankle Poplt Ankle Poplt
2016/06/30* 3 10.7 6.3 5.9 - - 69
21-02-2017 4.1 1.7 3.9 3.7 8 34 45
17-10-2017 34 1.7 2.9 25 8 35 42
Anti-Sensory Summary Table
Right Sural Anti-Sensory Onset Peak O-P Amp i Delta-0 i
Site Ato B Dist. (cm) Vel (m/s)
(Lat Mall) (ms) (ms) (uv) (ms)
2016/06/30* - 3.2 - Leg to Ankle 25 12 48
21-02-2017 3.2 4.3 7.2 Calf to Lat Mall 3.2 14 44
17-10-2017 3.1 3.9 7.2 Calf to Lat Mall 3.1 14 45
Left Sural Onset Peak O-P Amp Delta-0
Anti-Sensory Site Ato B Dist. (cm) Vel (m/s)
(ms) (ms) (uv) (ms)
(Lat Mall)
21-02-2017 3.2 4.3 8.7 Calf to Lat Mall 3.3 14 42
17-10-2017 2.9 4 10.7 Calf to Lat Mall 29 14 48
H Reflex Studies Table
Tibial H-Lat (ms)
- L-R H-Lat (ms)
(Gastroc) Right Left
2016/06/30* 27.2 No data No data
21-02-2017 27.17 27.72 0.55
17-10-2017 28.61 29.6 0.99
F Wave Studies Table
Peroneal F-Lat (ms)
- L-R F-Lat (ms)
(Mrkrs)(EDB) Right Left
2016/06/30* NR 44 -
21-02-2017 NR 45.93 -
17-10-2017 67.43 45.16 22.27

*Data relating to June 30, 2016 was supplied by the patient who was tested in a regional hospital.
EDB: Extensor Digitorum Brevis; O-P Amp: Onset to Peak Amplitude; Dist: Distance; Vel: Velocity; Poplt: Popliteal Region; NR: No Response; Lat Mall: Lateral Malleolus;
Tibial: Tibial Nerve; Gastroc: Gastrocnemius; Peroneal: Peroneal Nerve; Mrkrs: Markers for Target Muscle; H-Lat: H Reflex Latency; L-R H-Lat: Left/ Right H Reflex

Latency; F-Lat: F Wave Latency; L-R F-Lat: Left/Right F Wave Latency.

Table 1: Results of nerve conduction studies from different time points.
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Anterior Tibialis- .

DFN Ins Act Fibs Psw Amp. Dur. Poly Recrt Int Pat
2016/06/30* None 2+ 2+ None None None None None
21-02-2017 Nml Nml Nml Nml Nml 0 Nml Full
17-10-2017 Nml Nml Nml Nml Nml 0 Nml Full

*Data relating to June 30, 2016 was supplied by the patient who was tested in a regional hospital.
DFN: Deep Branch of Fibular Nerve; Ins Act: Insertional Activity; Fibs: Fibrillations; Psw: Positive Sharp Wave; Amp.: Amplitude; Dur.: Duration; Poly: Polyphasic
Potentials; Recrt: Recruitment; Int Pat: Interference Pattern; Nml: Normal

Table 2: Electromyography records from different time points.
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Figure 3: MA (measurement angle) 1 represents the angle of dorsiflexion

between the tibia bone and the first metatarsophalangeal joint with the patient

in the supine position. MA2 represents the angle of dorsiflexion between the

fifth metatarsophalangeal joint and horizontal line with the patient in the seated
position.

November 2016, the feeling of tightness had disappeared in the anterior
part of the leg. Then, we asked the patient to undertake repeat NCS and
EMG testing in our hospital’s neurological division to evaluate nerve
damage/recovery (Tables 1 and 2). The neurologist also arranged for
an MRI scan to rule out any tumor mass in the spinal cord region. The
MRI report was negative, but a degenerative disc disease was found
with a slightly prominent hard disc at L5/S1 in the right side with
neural foraminal stenosis and nerve root compression (Figure 2).

In March 2017, the man commented that the functional
performance of his right leg was almost normal and he resumed jogging,
so we decided to stop the treatment in May. At five months’ follow-up
(October 2017), we consulted the neurologist and conducted NCS and
EMG testing to determine the improvement in nerve injury (Tables 1
and 2). During the EA intervention, we recorded AROM values from
January through May 2017 (Figure 3). The angle of dorsiflexion between
the tibia bone and the first metatarsophalangeal joint in the supine
position (MA1; measurement angle 1) improved from 120° to 100°,
and the angle of dorsiflexion between the fifth metatarsophalangeal
joint and horizontal line in the seated position (MA2; measurement
angle 2) also improved from 15° to 30°. In December 2017, even though
EA had been discontinued for more than 6 months, there were clear
improvements in motor nerve velocity and F-wave testing. In addition,
EMG results of the DFN were at near-normal levels (Tables 1 and 2),
AROM values were maintained (Figure 3) and the man was running as
he had before the injury, twice a week for 7 km each time, without any
discomfort.

Discussion

The classic treatment for fibular neuropathy involves removing
the cause of compression or providing protection at the fibular neck,
such as extra cushioning while sleeping and avoiding sitting with legs
crossed during the day. In some cases, it can be useful to maintain the
foot in a dorsiflexion position with an ankle-foot orthosis splint, which
provides support and temporarily lessens the tension in the nerve and
muscle until the injury has recovered. Physical therapy intervention
is appropriate for rehabilitation. Based on nerve plasticity and the
severity of the case, supervised training programs may lead patients
step by step from PROM to passive-assistive, active, and active-resistant
exercise. Walking is also an important therapy. According to each case,
the therapist may evaluate performance and modulate rehabilitation
programs to challenge the patient’s ability to reach maximum potential
for recovery.

In some refractory cases, operative decompression can be
considered, especially when despite conservative treatment, symptoms
and signs progress aggressively and no other cause is identified.
Fortunately, in cases diagnosed with an entrapped nerve, surgical
decompression is usually successful [11].

Acupuncture, a component of traditional Chinese medicine
(TCM), is a well-known complementary and alternative treatment that
has been used for thousands of years to treat diseases [12]. Evidence
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indicates that acupuncture can improve nerve activation, induce nerve
repair, and even affect gene expression [13-15].

EA is frequently used instead of manual acupuncture, to provide
stable and sustained acupuncture stimulation. Much clinical evidence
has shown that EA improves blood flow and induces vascularization
in the local area of insertion [16] and can promote both motor and
sensory neuron regeneration [17,18]. Furthermore, EA may not only
improve the morphological performance of motor and sensory neurons
in the process of nerve fiber regeneration, but also their functional
performance [19].

According to the TCM system, the ST meridian course in the leg
region is situated 1 can away from the anterior crest of the tibia, which
extends from the space between the femoral and lateral condyle of
the tibia, near the ST35 (Dubi) acupoint, to the ankle region between
the extensor pollicis longus tendon and the extensor digitorum
longus tendon, near the ST41 acupoint. We selected the ST36 and
ST40 acupoints for EA treatment in order to stimulate the DFN and
the anterior tibialis, a muscle that is principally involved in ankle
dorsiflexion.

The sensory distribution of the DEN is felt over the web space
between the first and second digits near the LR3 acupoint. Insertion
of this acupoint for some sensory input of DFN may provide sensory
feedback and promote nerve recovery. Conversely, the GB meridian
course in the leg region runs from the lateral part along the anterior
board of the fibula bone from the anterior-inferior portion of the
fibular head, at the GB34 acupoint, to the anterior space of the lateral
malleolus, at the GB40 (Chiuhsu) acupoint. Selecting GB34 and GB40
for EA treatment is mainly for the purpose of stimulating the SEN for
feedback of sensory input.

Some research has indicated that the sensitivity of MRI is much
lower than expected in the detection of lumbar nerve root compromise
[20]. The findings from the MRI report for this case revealed neural
foraminal stenosis and nerve root compression at L5/S1 on the right
side, but the clinical manifestations and history of sudden-onset of
drop foot were not consistent with nerve root compression, which is
usually progressive and accompanied by a feeling of numbness in the
lower extremity.

Conclusion

The meridian courses, or energy pathways, which according
to TCM flow throughout the body, do not closely follow the nerve
pathways identified by Western medicine. Yet, we lack satisfactory
explanations for the observed efficacy of acupuncture intervention in a
multitude of symptoms and syndromes. It appears in this case that the
delivery of EA at acupoints near the DFN induced nerve recovery and
improved functional performance. Further explorations are needed to
determine the efficacy of EA in the treatment of peripheral neuropathy.
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