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ABSTRACT

Peripheral neuropathy is a common neurode-
generative disease, with vastness of inducers
and causalities. The acquired form peripheral
neuropathy can be caused by traumatic injuries
caused by nerve lacerations or compressions.
Such injuries are usually followed by Wallerian
degeneration, and inflammatory reaction. We
present a case of a 33-year-old female with a
chronic loss of the ulnar nerve function for
8 years after traumatic laceration. After that, she
regained the functions of ulnar nerve after
nerve stimulation by peri-ulnar nerve injection
of methylprednisolone and lidocaine. The the-
ory behind using steroids is related to the fact

that the immune system could induce a sec-
ondary injury that interferes with the recovery.
Many studies have shown effectiveness in using
steroids alone or when combined with other
substances on nerve regeneration in animal
models. We believe that this is the first report of
nerve recovery using local steroidal injections
after a traumatic injury.
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Key Summary Points

Why carry out this study?

Many studies showed positive effects of
steroid alone or when combined with
other materials on nerve regeneration in
animals.

One report showed a recovery of neglected
neuropathy in a leprosy patient using
steroids.

The aim of this article is to describe a
successful and complete recovery of the
ulnar nerve in a 33-year-old female who
sustained a traumatic laceration injury.

What was learned from the study?

We believe that this is the first report of
nerve recovery using local steroid
injection after trauma that lead to chronic
nerve dysfunction.

INTRODUCTION

Peripheral neuropathy is one of the most com-
mon neurodegenerative diseases with a preva-
lence of 2.4–8% [1]. Such diseases can affect
multiple neural functionalities in several
peripheral nerves, or one nerve initiated by
different etiologies. Neuropathic functionality
symptoms can be divided into sensory and
motor. Sensory symptoms include pain, burn-
ing sensation, tingling sensation, numbness,
tightness, and sensory ataxia [2]. On the other
hand, motor symptoms include muscle cramps,
stiffness, weakness, and wasting [2]. Neuro-
pathic pain is prevalent, presenting in approxi-
mately two-thirds of patients with peripheral
neuropathy and varies with the etiological
cause; for example, malignancy-related neuro-
pathic pain would be present in 41.3% of
patients with cancer [2, 3]. The disability or
non-functionality caused by peripheral neu-
ropathy was found to correlate with a decrease

in quality of life, and it has been demonstrated
that painful peripheral neuropathy is associated
with less quality of life [3].

The acquired form of the disease can be
caused by physical injury, systemic or metabolic
disorders (as diabetes), vitamin B-12 deficiency,
chronic kidney disease, malignancy, infections
(as leprosy), alcoholism, autoimmune disorders,
exposure to toxic compounds, and ageing
[4–12]. On the other hand, the inherited form
of peripheral neuropathy is a group of disorders
commonly known as Charcot–Marie–Tooth
disease [2, 13].

Also, depending on the affecting nerves,
peripheral neuropathy has three sub-classifica-
tions; mononeuropathy, which is a result of an
entrapped or traumatized nerve or mononeu-
ropathy multiplex, which is linked to chronic
diseases like leprosy, and polyneuropathy,
which is a part of systemic, metabolic, or toxic
disorder [14]. The most common cause for
mononeuropathy is a peripheral nerve physical
injury. The most common form of this physical
injury is the traumatic form including nerve
lacerations (trans-sections) and compression
(crush) [15]. Trauma will induce tissue destruc-
tion in which distal nerve stumps undergo cel-
lular changes known as Wallerian degeneration,
this process is not observed directly after phys-
ical injury [16]. A secondary immune-mediated
injury is then noticed, which subsequently
inhibits the repair and regeneration of periph-
eral axons and myelin sheaths [17]. During the
first week after nerve injury, many proinflam-
matory mediators trigger tissue destruction,
increase Schwann cell numbers, activate resi-
dent nonneuronal cells to produce more quan-
tities of inflammatory mediators, and recruit
leukocytes to degenerated nerves [18]. This
feedback loop of nerve destruction, cell prolif-
eration, immune cell, and proinflammatory
cytokine release makes the nerve inflamed for
long periods after trauma [18]. In the days fol-
lowing nerve trauma (within the chronic
phase), the distal stump may undergo structural
changes [18]. There is no doubt that the
inflammatory reactions enhance this structural
process. In this article, the ‘‘peripheral neu-
ropathy’’ indicates the mononeuropathy that
would result from traumatic causes.
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Several animal studies have investigated the
role of anti-inflammatory drugs such as steroids
in the stimulating of atrophied nerves [19]. The
correlation between immunosuppression prop-
erties and the postulated neurotrophic effects of
steroids can have an outstanding therapeutic
benefit for peripheral nerve injuries [19]. In
1974, Varrassi et al. first described the effect of
corticosteroid in the restoration of blood circu-
lation [20].

The aim of this article is to describe a suc-
cessful and complete recovery of an ulnar nerve
traumatic laceration injury in a 33-year-old
female after 8 years of chronic injury using
methylprednisolone injections.

Consent for Publication and Ethical
Approval

Written informed consent was obtained from
the patient for publication of this case report
and any accompanying images. Institutional
review board approval is not required for this
case report.

CASE REPORT

A 33-year-old married female with a non-sig-
nificant past medical history presented in 2008
to a primary emergency hospital complaining
of right wrist laceration which developed after a
traumatic injury caused by a falling glass. At the
hospital, the patient was sent to the theater and
exploration was performed. Injuries to the ulnar
artery, ulnar nerve, flexor carpi ulnaris muscle,
and flexor digitorum superficialis muscle were
detected. The surgeon at that hospital was only
skilled in the correction and repair of arterial
injuries.

The patient was then referred to our hospital
in order to correct the muscle tendons and nerve
injuries. A second operation to repair the mus-
cular tendons was performed. During the oper-
ation, partial laceration of the ulnar nerve with
an extensive neuroma was observed. The lesion
was near the wrist joint and no entrapment was
found. Accordingly, she was referred for another
specialized surgeon in an attempt to remove the
neuroma with a possible nerve grafting.

Unfortunately, the third surgery was delayed
for more than 5 months due to the patient’s
financial and insurance issues. At that time, the
surgeon believed that no surgical approach
would be effective. Subsequently, nerve con-
duction studies were performed, which revealed
severe acute and chronic axonal injury to the
right ulnar nerve with more involvement in the
branch that supplies the first dorsal interosseous
muscle compared to the branch that supplies
the abductor digiti minimi muscle. Moreover, a
complete loss of sensory function of the ulnar
nerve was observed (Table 1). As a result, the
patient was referred for physio- and occupa-
tional-therapy sessions.

In 2015, the patient presented to our out-
patient clinic with the aforementioned history
for the possible nerve stimulation. On exami-
nation, the patient’s right hand was in an ulnar
claw position. A complete loss of sensation in
the ulnar nerve distribution was monitored. No
additional nerve conduction studies were
required.

Based on our suggested theory about the
correlation between immunosuppression and
peripheral nerve injuries, the decision was to try
the nerve stimulation using peri-ulnar nerve

Table 1 Nerve conduction studies in 2008

Nerve site Latency Amplitude

Motor function

Right ulnar nerve-ADM (wrist) 5.3 ms 4.0 mV

Right ulnar nerve-FDI (wrist) 3.3 ms 1.8 mV

Sensory function

Mid-palm (ulnar) NR ms NR lV

NR not responding

Table 2 Nerve conduction study in 2016

Nerve site Latency Amplitude

Motor function

Right ulnar nerve-ADM (wrist) 3.4 ms 10.8 mV

Sensory function

Right ulnar palm (wrist) 1.6 ms 17 lV
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steroid injection of 40 mg methylprednisolone
and 1 cc of 1% lidocaine (this treatment regi-
men was applied on three sessions with an
interval of 4 weeks). Gradually, the patient
started to regain her sensory and motor abilities.
In October of 2016, 1 month after the last
steroidal injection, another nerve conduction
study was performed which revealed normal
ulnar nerve function with no evidence of
remaining disability in the nerve function
(Table 2).

The last follow-up visit was in 2019, where
she reported normal function and the exami-
nation revealed normal motor and sensory
functions.

DISCUSSION

To the best of our knowledge, this is the first
report of successful and complete recovery of
traumatic chronic nerve injury by local peri-
neural corticosteroid injections without nerve
graft repair or stump re-approximation. The
nerve stimulation was achieved after 8 years of
suffering from complete sensory and motor loss
of the right ulnar nerve. Nashed et al. reported
the first case of successful nerve regeneration in
humans after neglected neuropathy secondary
to leprosy by a local injection of corticosteroids
[21]. In addition, several experimental studies
demonstrated the therapeutic effect of corti-
costeroids in the treatment of nerve injury [19].
Feng and Yuan demonstrated that dexametha-
sone can promote peripheral nerve repair in a
rat model of sciatic nerve injury [16]. Further-
more, Ozturk et al. concluded that the syner-
gistic effect of methylprednisolone and ozone
can have a beneficial effect regarding nerve
regeneration after crush-type nerve injury [22].

Until now, there have been no proven ther-
apeutic agents that can induce axonal regener-
ation resulting in an improvement in the
sensory and motor functionalities after nerve
trauma. Following a traumatic injury, axons
break down, neural Schwann cells refuse the
myelin sheath, and a variety of peripheral
immune cells, including mast cells, macro-
phages, and lymphocytes, are recruited to sites
of injury [16]. Immune activation that follows a

peripheral nerve injury including the release of
inflammatory cytokines along with the recruit-
ment of immune cells plays an important role
in degeneration and regeneration of the dam-
aged area [19].

The use of corticosteroids can inhibit the
immune reactivity in the site of traumatic
injury, resulting in a pressure decrease on the
neuronal axons and augments nerve regenera-
tion and re-myelination [19]. In the case of our
patient, an outstanding recovery of both sen-
sory and motor abilities was observed. The
recovery was induced by peri-ulnar nerve ster-
oid injection of methylprednisolone. There
were no reported complications or side effects
from this therapy. The advantage of local cor-
ticosteroid therapy is to deliver the medication
at the site of action in higher concentrations
compared to the systemic route with minimal
systemic side effects.

Neuroactive steroidal substances have shown
a promising neuroprotective effect in different
experimental animal models [16, 19, 22]. In an
experimental study conducted by Azcoitia et al.,
neuroactive steroids appeared to influence
many physiological events involved in neural
regeneration of rats’ peripheral nerves, such as
synthesis of myelin proteins, Schwann cell
proliferation, and function of the axonal com-
partments through multiple signaling mecha-
nisms [23]. In addition, progesterone and
pregnenolone induced a neuronal regeneration
when applied locally to the site of peripheral
neuropathy, which can be explained by the
ability of such neuroactive steroids to counter-
act the decrease in myelin in transected sciatic
nerve of mice [24]. Melcangi et al. have illus-
trated treatment with neuroactive steroids and
were also able to modulate the expression of
myelin proteins, such as glycoprotein zero in an
experimental model of sciatic nerve transection
[19, 25].

Furthermore, similar interesting results have
been obtained in the same experimental model
in mice, using 17b-estradiol as a neuroactive
steroid [26]. In Feng and Yuan’s model, they
demonstrated that dexamethasone promotes
peripheral nerve repair in rats through the
inhibition of CD3-positive cell infiltration as
well as the upregulation of GAP-43 expression
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[16]. Glucocorticoids were reported to be able to
stimulate the transcription of glycoprotein and
peripheral myelin protein 22 promoters in
Schwann cells [27]. Within the central nervous
system, microglia cells are present in a physio-
logical branched form. When stimulated, they
become proinflammatory. In elderly people,
microglia are present in a primed form, which is
responsible for a more intense and long-term
inflammation. This abnormally strong reaction
may be the main cause for persistent neuroin-
flammation and irreversible neuronal damage.
The primed microglia present at the spinal cord
level and in the thalamus seems to facilitate the
initiation of chronic and neuropathic pain.
Furthermore, proinflammatory cytokines over-
released by activated microglia may also dam-
age the integrity of the white substance and the
ultrastructure of the myelin sheath [28].

Regarding their anti-inflammatory effect,
local anesthetics have been shown to affect
neutrophils directly, as well as macrophage and
monocytes. Ropivacaine and lidocaine
decreased tumor necrosis factor alpha-a-in-
duced upregulation of CD11b/CD18 surface
expression on neutrophils. Thus, local anes-
thetics decrease neutrophils adherence, migra-
tion, and accumulation at the site of
inflammation [29]. Their effect would attribute
in part to the observation in this study.

CONCLUSIONS

Injury to peripheral nerves results in temporary
or life-long neuronal dysfunction that can sub-
sequently lead to economic or social disabilities.
The utilization of local steroids and local anes-
thetics to stimulate peripheral nerve injury
should be investigated through clinical trials
and further studies should be conducted. We
yet report the first case of ulnar nerve recovery
after 8 years of complete function loss through
local steroid injections.
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