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Intramedullary Spinal Cord Metastases (ISCMs) are rare, especially in squamous non-small 
cell lung cancer simultaneous with Acute Motor and Sensory Axonal Neuropathy (AMSAN); 
diagnosing these phenomena may be challenging. We report a 56-year-old man presenting 
with rapidly symmetrical progressive ascending weakness and paresthesia, especially in 
lower extremities, urinary and fecal incontinence, without any pain or respiratory symptoms. 
Thoracic spine MRI with and without gadolinium revealed an enhancing intramedullary lesion 
at the T3-T5 level. Chest CT discovered subpleural pulmonary lesion. The result lung biopsy 
was consistent with poorly differentiated squamous cell carcinoma, and electrodiagnosis 
noted severe axonal loss in motor and sensory studies with significant membrane instability 
and neurogenic findings in electromyography. After 8 months, the patient received just one 
cycle of chemotherapy and died 6 months later. AMSAN was associated with ISCM of non-
small cell lung cancer in this case, who has not been previously reported in the literature.
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Introduction

ntramedullary Spinal Cord Metastases 
(ISCMs) are rare, especially in squamous 
non-small cell lung cancer and can demon-
strate even as the first manifestation of lung 
cancer with pain and neurological deficits; 
nevertheless, ISCM has poor prognosis and 

no standard treatment. Intramedullary spinal cord ac-
counts for 4.2-8.5% of central nervous system metasta-
ses and 1-3% of all intramedullary tumors [1-3].

Acute Motor and Sensory Axonal Neuropathy (AM-
SAN) is defined as a rare and severe subtype of Guil-
lain-Barre Syndrome (GBS) with acute onset and rapid 
progression of distal weakness and sensory symptoms, 
absence of Muscle Stretch Reflexes (MSR), significant 
reduction in the amplitude of the sensory and motor 
nerve conduction, and a prominent active neurogenic 
pattern in Electromyography (EMG) [4, 5]. GBS is also 
known as a Paraneoplastic Neurological Syndrome 
(PNS) activated by an abnormal immune system re-
sponse to malignancies [6]. We present an adult patient 
of concomitant AMSAN and single ISCM of squamous 
cell lung cancer with Acute Flaccid Paralysis (AFP). This 
case with overlapping acute axonal polyneuropathy and 
ISCM can be considered a diagnostic challenge.

Case Presentation

A 56-year-old male smoker with a history of chronic 
cough was admitted to a local hospital with acute gait 
and balance disturbances. His symptoms had been ini-
tiated as rapidly progressive and ascending weakness, 
especially in lower extremities, followed by urinary and 
fecal incontinence without any pain and respiratory 
distress. Thoracic spine Magnetic Resonance Imaging 
(MRI) with and without gadolinium revealed an enhanc-
ing intramedullary lesion at the T3-T5 level (Figure 1). 
Lumbosacral and brain MRI and viral antibody tests (Fig-
ure 2) revealed no significant abnormal findings. With 
initial diagnosis of Transverse Myelitis (TM), the patient 
was treated with one course of Intravenous Immuno-
Globulin (IVIg). Despite partial response to IVIG therapy, 
his symptoms retuned after few days. 

After 2 weeks, the patient with general areflexia, par-
tial weakness in upper extremities, flaccid lower ex-
tremities without any active contraction, and positive 
signs of upper motor neuron syndrome referred to a 
major university hospital. Considering an incongruity 
among neurological findings, progressive symptoms, 
and probable mass compression effect on thoracic cord, 
the patient underwent an electrophysiological evalu-
ation, Cerebrospinal Fluid (CSF) analysis, and an exci-
sional biopsy of the mentioned lesion. Nerve Conduc-

I

Table 1. Nerve conduction studies

NCS Latency (ms) Amplitude Velocity (m/s)

Sensory nerve conduction study

Rt median nerve 3.6 21 45

Rt ulnar nerve 3.4 16 42

Rt superficial peroneal nerve NE NE NE

Rt sural nerve NE NE NE

Lt median nerve 3.5 18.2 48

Lt sural nerve NE NE NE

Motor nerve conduction study

Rt median nerve 3.9 7.2 48

Rt ulnar nerve 4.1 4.2 43

Rt deep peroneal nerve NE NE NE

Rt tibial nerve NE NE NE

Lt median nerve 4.0 8.4 43

Lt tibial nerve NE NE NE

Amplitudes are measured in millivolt (mV, motor) and in microvolt (µV, sensory); NE: Not Evoked (abnormal data)
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tion Study (NCS) and needle EMG showed absence of 
Compound Muscle Action Potentials (CMAP) and Sen-
sory Nerve Action Potentials (SNAP) of tibial, peroneal, 
and sural nerves, as well as polyphasic motor unit ac-
tion potentials and significant active denervation sign, 
respectively (Table 1). 

CSF analysis revealed no abnormal findings. Histo-
morphologic study and IHC staining of spinal cord mass 
revealed metastatic carcinoma probably from upper 
gastrointestinal and pancreaticobiliary tract. However, 
in gastrointestinal studies no finding had been reported 
related to tumor and malignancy. Eventually, contrary 
to radiography findings, chest Computed Tomography 

Figure 1. Sagittal section spinal Magnetic Resonance Images (MRI) of the Thoracic spine. 

A. T2-weighted without contrast; B. Post-gadolinium MRI. There is an intramedullary mass in thoracic cord at the level of T3-T4, measuring 
about 30*12*11mm with intense contrast enhancement. 

A B

Figure 2. Sagittal section T2-weighted MRI of the lumbosacral spine. 

The lumbar vertebral bodies and discs are normal in height and 
demonstrate normal alignment.

Figure 3. Axial section of spiral chest CT scan (with contrast).

Diffuse emphysematous changes with bullae formations are seen 
in upper zone of both lungs. Focal fibrotic lesion is seen in poste-
rior segment of right upper lung lobe. Mildly enlarged mediastinal 
lymph nodes is seen.
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(CT) scan revealed subpleural pulmonary lesion (Figure 
3) and the biopsy obtained under CT guidance showed 
squamous cell carcinoma (Figure 4). 

The patient was diagnosed with AMSAN and thoracic 
spinal cord metastasis of non-small cell lung cancer, so 
he underwent a 10-session chemotherapy. However, 
due to financial problems, insufficient family support, 
and pressure ulcer, he refused to continue treatment 
and eventually expired after experiencing decondition-
ing and immobility.

Discussion

AFP is defined as clinical syndrome with rapid onset 
of severe weakness and absence of central nervous sys-
tem signs. The patient’s clinical manifestation suggests 
AFP with sensory impairments with polyradiculoneu-
ropathies (such as Guillain-Barre Syndrome), toxic neu-
ropathies, and myelopathies (TM and non-traumatic 
spinal cord injury) as differential diagnosis [7-10]. 

GBS is characterized by an acute inflammatory poly-
radiculopathy and neuropathy with consequential 
weakness and reflex changes and have been described, 
including acute inflammatory demyelinating polyradicu-
loneuropathy, acute motor axonal neuropathy, AMSAN, 

acute sensory neuronopathy, the Fisher syndrome, and 
acute pandysautonomia [5, 10]. AMSAN is an unusual 
type of acute polyneuropathies involving both sensory 
and motor axons with the most severity and distribution 
manifested as extremities weakness, loss of sensory and 
muscle stretch reflexes, and possible respiratory failure. 

Patients with AMSAN generally do not respond to 
IVIG or plasmapheresis and experience incomplete re-
covery. The electrodiagnostic findings are compatible 
with small or absent sensory and motor amplitudes in 
nerve conduction studies concomitant with significant 
degeneration signs in electromyography, while we do 
not expect to encounter Upper Motor Neuron (UMN) 
diseases in thoracic spinal cord lesions [4, 11-14] The 
paraneoplastic or coincidental occurrence of GBS vari-
ants and some systemic cancers has been reported in 
the literature [15-17].

Clinically, ISCM can be asymptomatic or manifested 
by pain or a wide range of neurological compromises 
and autonomic dysfunction or confusing symptoms 
with various severities. ISCM represents less than 10% 
of CNS metastases; it mostly originates from lung and 
breast carcinomas. In contrast to small cell lung carci-
noma, intramedullary spinal cord metastasis in non-
small cell lung carcinoma has been reported less, and 

Figure 4. Histopathological findings and IHC results of the thoracic specimen. Fragments of fibroconnective tissue by a malignant neoplasm 
in favor of poorely differentiated carcinoma with squamous differentiation.
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considered a rare condition with poor prognosis with an 
average of 6-month survival time [1, 2, 18-21]. However, 
some investigations have demonstrated the role of ear-
ly surgery in decreasing the symptoms and increasing 
of survival rate [2, 22]. As far as we know, this study is 
the first reported case of AMSAN associated with ISCM 
of squamous cell lung carcinoma and AMSAN seemingly 
represents the initial presentation and the main clue in 
diagnosis.
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