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Suspected Anterior Horn Disease Mistaken as a Mass in the
Sacral Plexus: A Case Report

Do-Hyung Kim® %, Soo Joo Lee?

Abstract

Anterior horn disease is a medical disorder affecting the anterior horn
of the spinal cord that contains the motor neurons responsible for
body muscles. Poliomyelitis, spinal muscular atrophy, amyotrophic
lateral sclerosis and progressive muscular atrophy are diseases that
frequently include problems within the anterior horn. Anterior horn
disease is characterized by selective involvement of muscles. Here,
we describe a young female patient with ankle weakness and selec-
tive muscle atrophy. Her initial pelvic magnetic resonance imaging
revealed a suspected intraneural ganglion lesion affecting the first
sacral nerve of the sacral nerve plexus. Eventually, though, she was
suspected of anterior horn disease based on the clinical symptoms
and electrophysiological findings after orthopedic surgical procedure.
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Introduction

Spinal disorders can present with sensory symptoms, mo-
tor symptoms, or both, depending on the site of injury. Mo-
tor symptoms are divided according to those caused by lower
motor neuron injury and those caused by upper motor neuron
injury. In general, injury of the anterior horn leads to symp-
toms of lower motor neuron injury, whereas injury of the cor-
ticospinal tract presents with symptoms of upper motor neuron
injury; however, it can be difficult to identify exact symptom
etiology when two different lesions affect structures in the
same location. For example, in cases involving both anterior
horn disease and a peripheral neuronal lesion, it is difficult to
distinguish whether or not lower motor neuron injury symp-
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toms are related to anterior horn damage [1]. These cases ne-
cessitate meticulous clinical observation, neurological exami-
nation, electrophysiological testing, and neuroimaging. Here,
we report the case of a patient who was initially diagnosed
with a tibial neuropathy caused by a tumor affecting the first
sacral nerve, and instead later diagnosed with likely anterior
horn disease.

Case Report

A 23-year-old woman was admitted to our outpatient neurol-
ogy clinic complaining of progressive right lower limb weak-
ness that had onset 4 years prior. The patient said that she usu-
ally had trouble standing on the tips of her right toes, and that it
was difficult to place weight on her right ankle when walking.
While there were no other sensory symptoms, the patient had
developed pes cavus about 3 years earlier; weakness had pro-
gressed to atrophy in her right leg and on the soles of her feet
(Fig. 1), with discomfort upon plantar flexion of the right foot.
She had no other notable history of medication use, trauma,
exposure to hazardous materials, or family history. The patient
underwent intravenous steroid therapy at a different hospital,
but weakness and muscular atrophy were worsened by the
therapy.

Upon admission, the patient did not exhibit any conscious-
ness disturbance and had normal cranial nerve examination
findings. Limb strength was normal in the upper extremities,
lower left limb, right proximal lower extremity, and right knee.
The dorsiflexor and evertor of the right ankle were also nor-
mal, but weakness in the plantar flexor, invertor, and toe plan-
tar flexor was Medical Research Council (MRC) grade 4-4-.
The patient had normal sensory function in all extremities, but
the right ankle deep tendon reflex was absent.

Nerve conduction study (NCS) revealed decreased com-
pound muscle action potential (CMAP) amplitudes in the right
medial and lateral plantar nerves, as well as the right tibial
nerve relative to the contralateral side. Moreover, F-wave la-
tencies were prolonged in right leg compared to the contralat-
eral side. Findings were normal for the right femoral, saphen-
ous, peroneal, and plantar sensory nerves, the nerves of the
left lower limb, the nerves of the bilateral upper limbs, and
the left H-reflex latencies. Electromyography (EMG) indicated
denervation and reduced interference patterns in the right ab-
ductor digiti minimi, abductor pollicis brevis, tibialis posterior,
medial gastrocnemius, semimembranosus, and semitendinosus
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Figure 1. Photographs of lower limbs of patient show marked muscle atrophy of posterior compartment of right calf (A) and evi-

dence of pes cavus (B). The left plantar muscle is normal (C).

muscles, as well as giant motor unit action potentials (MUA-
Ps) in the semimembranosus, tibialis posterior, and medial
gastrocnemius muscles. The remaining lower and upper limb
muscles and paraspinal muscles were normal (Tables 1 and 2).
Sensory-evoked potential testing results for the right and left
upper and lower limbs were also normal. Neurological and
electrophysiological testing suggested a lesion localized to the
tibial nerve branch originating from the proximal area of the
right sciatic nerve. Pelvic MRI showed overall atrophy and fat
tissue deposition in the muscles of the deep posterior compart-
ment, including the plantaris, gastrocnemius, and soleus mus-
cles, as well as in the semimembranosus and semitendinosus
(hamstring) muscles. In addition, diffuse swelling of the sci-
atic nerve was detected between the right piriform muscle and
popliteal fossa. Further, we observed a mass originating in the
middle of the sacral nerve plexus where the first sacral nerve
passes through the pelvic sacral foramen and branches. Both
the mass and diffuse swelling showed high-intensity signal on
T2-weighted imaging, but no increases in signal intensity or
contrast enhancement were observed on T1-weighted imaging
(Fig. 2). Blood, urine, thyroid function, autoantibody, Char-
cot-Marie-Tooth disease, tumor marker, and cerebrospinal
fluid test results were all normal, and no abnormalities were
observed on whole spine MRI.

After diagnosing an intraneural ganglion of the right sa-
cral nerve plexus, the patient was scheduled for surgery at the
orthopedic center. However, during surgery, the mass was not
observed on MRI and it was confirmed that the mass was in
fact a hyperemia firmly entrapped by the surrounding tissues.
The entrapped tissue and nerve were detached. Adjacent tissue
and sheath biopsies were directly sampled and were normal.

About 11 months after surgery, the patient returned to the
outpatient neurology center complaining of unchanged lower
extremity weakness despite regular rehabilitation therapy after
surgery. Indeed, plantar flexor, invertor, and toe plantar flexor
were the same MRC grade, and right lower limb atrophy was
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unchanged. Once again, the patient did not present any sen-
sory symptoms and did not exhibit atrophy of any other joints.
Follow-up NCS and bilateral EMG results were largely un-
changed relative to the first visit.

Discussion

Upon initial presentation, the patient in this case report was
thought to have distally localized tibial motor neuropathy
without sensory involvement. Electrophysiological results in-
dicated a lesion of the tibial nerve branch of the right proximal
sciatic nerve, and MRI revealed a suspected ganglion lesion
affecting the first sacral nerve of the sacral nerve plexus. Intra-
operatively, we found that the suspected ganglion was in fact
an entrapment lesion, and detachment was performed. How-
ever, the patient’s clinical symptoms and electrophysiological
deficits were not improved after surgery and rehabilitation.
Entrapment neuropathy of the lower extremities is rela-
tively common affecting the sciatic nerve near the piriformis
muscle, the tibial nerve near the popliteal fossa and tarsal tun-
nel, the common peroneal nerve near the neck of the fibula,
and the digital nerve near the head of the metatarsal bone [2].
Depending on the level of injury, entrapment can lead to vari-
ous motor dysfunctions such as weakness, palsy, and atrophy,
sensory dysfunctions such as dysesthesia, and autonomic dys-
functions such as anhidrosis and ulceration in the areas inner-
vated by the entrapped nerve. In particular, pain and dysesthe-
sia are the most common symptoms in the earliest phases of
entrapment [3]. A previous case report of a tumor along the
sacral nerve passing through the first left pelvic sacral foramen
indicated the presence of clear sensory symptoms (pain wors-
ened by movement), atrophy of the innervated muscles, and
loss of sensory nerve action potentials in the left sural nerve
[4]. The patient in our case had a lesion in a similar location
that progressed to atrophy; however, our patient did not exhibit
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Table 1. Result of Nerve Conduction Study of Bilateral Lower Extremities

Latency (ms) Conduction velocity (m/s) Amplitude (motor, mV/sensory, nV)
RT LT NL RT LT NL RT LT NL
Initial
Motor nerve
Peroneal nerve
EDB
Ankle 3.1 2.7 <6.5 7.4 8.8 >4
B. Fib 9.0 8.3 47 50 >41.8 7.0 8.0
Poplit 10.5 9.4 47 51 >40.0 6.0 7.8
Tibial nerve
Ankle 8.8 3.2 <538 2.8 24.6 >5
Knee 18.9 9.7 35 55 >40.6 1.9 233
Plantar
Medial 8.4 3.0 <54 33 36.5
Lateral 8.2 4.3 <63 1.8 19.4 >
Sensory nerve
Lateral femoral 2.8 2.5 <3.0 61 58 >40.3 11.8 13.6 >2
cutaneous nerve
Peroneal nerve 2.8 2.8 <44 48.0 50 >40.5 48 38.1 >
Sural nerve 34 33 <44 35 35 >34.6 14.4 14.8 >
Plantar
Medial 23 2.9 10.6 12.1
Lateral 24 3.0 11.2 13.7
After 11 months
Motor nerve
Peroneal nerve
EDB
Ankle 4.8 2.8 <6.5 9.2 10.7 >4
B. Fib 11.1 8.5 48 53 >41.8 8.6 10.5
Poplit 12.4 9.4 54 67 >40.0 8.5 10.5
Tibial nerve
Ankle 8.8 3.5 <58 2.7 24.6 >5
Knee 18.9 9.9 35 55 >40.6 1.9 233
Plantar
Medial 8.4 3.0 <54 3.2 36.5 >
Lateral 8.2 4.3 <63 1.8 19.4 >
Sensory nerve
Lateral femoral 3.1 3.0 <3.0 61 58 >40.3 11.8 13.6 >2
cutaneous nerve
Peroneal nerve 2.7 2.9 <44 52 48 >40.5 9.1 10.8 >
Sural nerve 3.6 32 <44 35 38 >34.6 19.3 12.1 e
Plantar
Medial 24 2.9 10.2 12.1
Lateral 23 3.0 10.8 13.7

RT: right; LT: left; NL: normal range; NR: no response; EDB: extensor digitorum brevis; B. Fib: below fibular head; Poplit: popliteal fossa; Fib head:
fibular head.
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Table 2. Result of Electromyography of Bilateral Lower Extremities

Muscle Insertional activity Fibrillation Positive sharp wave MUAP 1P
Gluteus maximus

RT Normal - - Normal FIP

LT Normal - - Normal FIP
Gluteus medius

RT Normal - - Normal FIP

LT Normal - - Normal FIP
Vastus lateralis

RT Normal - - Normal FIP

LT Normal - - Normal FIP
Biceps femoris short and long head

RT Normal - - Normal FIP

LT Normal - - Normal FIP
Semimembranosus

RT 1 4 A= Increased RIP

LT Normal - - Normal FIP
Semitendinosus

RT 1 - ++ Normal RIP

LT Normal - - Normal FIP
Tibialis anterior

RT Normal - - Normal FIP

LT Normal - - Normal FIP
Peroneus longus

RT Normal - - Normal FIP

LT Normal - - Normal FIP
Tibialis posterior

RT i + ++ Increased RIP

LT Normal - - Normal FIP
Gastrocnemius medius

RT 1 + ++ Increased RIP

LT Normal - - Normal FIP
Abductor halluces brevis

RT i - ++ NP -

LT Normal - - Normal FIP
Abductor digiti quinti pedis

RT 1 - ++ NP -

LT Normal - - Normal FIP
Paraspinal (C4-T1, L1-S2)

RT Normal - - - -

LT Normal - - - -

RT: right; LT: left; MUAP: motor unit action potential; IP: interference pattern; NP: non-production of MUAP; RIP: reduced interference pattern; FIP:
full interference pattern.
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Figure 2. MRI of pelvis. (A), (B), (C) are coronal and (D), (E), (F) are axial images of the pelvis. Coronal (A) and axial (D) T2-
weighted images and coronal maximum intensity projection (MIP) sampling perfection with application optimized contrasts using
varying flip angle evolutions (SPACE) image (B) shows a 2.2-cm diffuse nerve swelling probably representing a mass and in-
creased signal intensity in right S1 spinal nerve as it courses out of the sacral foramen. The lesion of diffuse nerve swelling does
not show enhancement on coronal (C) and axial (F) T1-gadolinium enhancement sequence. Fat-suppressed turbo-spin-echo
(TSE) T1 axial image (E) shows low signal intensity along the right swelling lesion anterior to sacrum. Axial T1-weighted images
(G) of the thigh shows fat replacement and atrophic change in right adductor magus, semimembranosus, and semitendinosus
muscles and increased signal intensity. Axial T1-weighted image (H) of the calf shows fat replacement and atrophic change in
right gastrocnemius, soleus, plantaris and posterior compartment muscles.

sensory symptoms and had normal sural and plantar sensory
nerve conduction. In general, peripheral nerve or nerve plexus
disorders present with abnormal findings in sensory nerve con-
duction studies, while disorders involving lesions proximal to
the dorsal root ganglion (e.g., myeloradiculopathy) show nor-
mal findings in sensory nerve conduction studies [4, 5]. The
fact that our patient had normal right sural and plantar sensory
nerve conduction suggested that the lesion was proximal to the
dorsal root ganglion, and the absence of sensory symptoms
suggested that the patient’s symptoms were associated with an
etiology different from that of entrapment or a tumor affect-
ing the first sacral nerve. Further, the fact that the patient did
not show clinical or electrophysiological improvements after
detachment of the nerve from the entrapping tissue suggested
that her symptoms were irrelevant to the entrapment radicu-
lopathy and spinal diseases are possible candidates explaining
a lesion proximal to the dorsal root ganglion; however, con-
sidering that the lesion shown on whole spine MRI did not
involve a spinal nerve root proximal to the dorsal root ganglion
of the first sacral nerve, and given that the patient exhibited
specific injury of the tibial motor nerve axons, spinal motor
neuron disease was most likely.

Damage to the anterior horn cell produces symptoms of
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lower motor neuron injury, while damage to the corticospinal
tract results in symptoms of upper motor neuron injury. The
patient in this case showed weakness and atrophy of the mus-
cles innervated by the tibial motor nerve, and a complete loss
of the deep tendon reflex in the right ankle, presumably due to
right-localized right motor neuron disease involving the cells
of the first sacral nerve in the anterior horn. This pattern could
represent a number of diseases including amyotrophic lateral
sclerosis, spinal muscular atrophy, spinobulbar muscular atro-
phy, poliomyelitis, and monomelic amyotrophy [6]. Here, we
suspected monomelic amyotrophy based on the fact that pa-
tient had no other forms of existing disease or family history,
exhibited symptoms localized to the right lower limb, and had
normal electrophysiological findings with regard to other lower
and upper limbs and paraspinal muscles. Yet, because mono-
melic amyotrophy generally affects the upper extremities and
frequently presents in male adolescents [7-9], additional obser-
vation is required before a definitive diagnosis can be made.
Nerve compression induces edema within the endoneurium and
thickening of the internal epineurium and perineurium, which
also become enlarged due to microvascular proliferation. Al-
though chronic compression thins the affected nerve, the area
surrounding the site of compression is enlarged through this
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mechanism [10], and may have caused the observed ganglion-
like lesion of the first sacral nerve shown on MRI in our case.
This case stresses that, if several diseases are suspected
as the cause of a particular set of sensory or motor clinical
symptoms, it is important to habituate the lesion localization
and verify that results of multiple imaging tests or other testing
modalities match the findings of neurological examinations.
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