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Spinal cord pencil-shaped softening: comparison between the clinical 

findings and the autopsy findings. Case report 
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The neurological symptoms and the magnetic resonance imaging (MRI) findings 
in a patient with a spinal pencil-shaped form of softening were compared with 
the autopsy findings. The distribution and shape of the lesion on MRI, 
especially on T2-weighted images, correlated well with the autopsy findings at 
the level between the medulla oblongata and the T2 segment. But these findings 
did not necessarily correlate with the neurological abnormalities. A pencil
shaped lesion that had extended cephaladly, and which was seen on MRI and at 
autopsy, did not manifest neurological deficit. MRI is useful to aid the clinical 
diagnosis of spinal cord pencil-shaped softening. 
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Introduction 

Spinal cord pencil-shaped softening is a 
peculiar cavitated lesion that occurs in the 
ventral part of the dorsal funiculus and 
extends longitudinally over several seg
ments of the spinal cord. 1-3 This condition is 
associated with posttraumatic myelopathy. 
malignant tumours, adhesive arachnoiditis 
and many other spinal diseases. Although it 
has been diagnosed by autopsy, clinical 
diagnostic criteria have not yet been estab
lished. Recently, magnetic resonance ima
ging (MRI) has demonstrated small lesions 
of the spinal cord.4-7 In this report, we 
describe the neurological symptoms and 
MRI findings in a patient with spinal cord 
pencil-shaped softening in comparison with 
the autopsy findings. 

Case report 

A 65 year old man was admitted with a chief 
complaint of pain in the nape of the neck and 
tetraplegia after having been intoxicated the 
night before. He was anaesthetic below the C6 
spinal segment and exhibited hypalgesia at the 
C5 segment. The manual muscle testing (MMT) 
revealed a score of grade 1 for the deltoid 
muscles and 0 for all the muscles distal to the 
biceps. The deep tendon reflexes were normal 

were no abnormal reflexes. The patient's res
pirations were normal, and he was fully con
scious. The cerebro-spinal fluid was clear. No 
abnormalities were found in the plain radio
graphs or in a CT scan of the cervical spine and 
head. Five days after admission, muscle power 
in the trapezius and sternocleidomastoid mus
cles diminished. Diaphragmatic movement and 
the level of consciousness decreased as well. 
Mechanical ventilation was instituted. Con
sciousness recovered completely and muscle 
power recovered somewhat over the next 2 
weeks. The neurological symptoms stabilised 1 
month after admission (Fig 1). The upper and 
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lower extremities and the body below the clavi
cles were anaesthetic: hypalgesia of the lower 
neck was present. Muscle power was com
pletely lost in all of the muscles below the 
deltoid muscles (MMT 0), and the sternocleido
mastoid muscles showed an MMT of 3. The 
deep tendon reflexes were lost in the upper 
limbs, and increased in the lower limbs. These 
clinical findings suggested a spinal cord lesion 
at the C4 spinal segment. The paralysis lasted 
for J year. at which time the patient died from 
pneumonia. 

M RI findings (Fig 2) 
Tl-weighted images showed a mild intensity 
signal of the spinal cord between the C3-4 and 
C6-7 disc levels. T2-weighted images revealed 
a high intensity signal of the spinal cord be
tween the levels of the C3 and C6 vertebrae, 
including a low intensity signal in the cord at 
the C4-5 disc level. The high intensity image 
extended as a long, narrow lesion extending to 
the medulla oblongata and to the level of the 
Tl vertebra. The cephalad lesion was in the 
right side of the spinal cord and the caudal 
lesion was in the left side. These were inter
preted as representing extensive necrosis and 
oedema of the spinal cord between the levels of 
the C3 and C6 vertebrae, accompanied by 
spotty haemorrhage at the C4-5 disc level, with 
longitudinally expanding necrosis and oedema 
that suggested pencil-sha�ed softening. 

Figure 2 MRI: the upper images are Tl
weighted, the lower images are T2-weighted. 
the left images are right side of the spinal cord. 
and the right images are left side of the spinal 
cord. 
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Figure 3 Segmental cross section of the spinal 
cord. The C4-C7 segments are atrophied, the 
medulla oblongata-C2 segments and the C7-T2 
segments show pencil-shaped cavities. 

Awopsy findings (Figs 3 and 4) 
The spinal cord showed atrophy between the 
C4 and C7 segments (between the C3 and C6 
vertebrae), and necrosis was found in the C6 
segment (at the C4-5 disc level). A macro
scopic observation of cross sections of spinal 
cord segments revealed extensive softening and 
a secondary syringomyelia in the areas of the 
lesions. Softening and cavities extended in a 
pencil shape to the medulla oblongata in the 
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Figure 4 Histology of pencil-shaped softening 
of T2 segment. Softening cavity is present in 
the ventral portion of the left dorsal funiculus. 

right side of the spinal cord and to the T2 
segment (at the T1 vertebra) on the left side. 
Histologically, normal tissues of the C6 segment 
had been replaced completely by granulation 
tissue accompanied by cavities. The granulation 
tissue showed extensive infiltration of macro
phages and deposits of haemosiderin. Pencil
shaped softening was present on the ventral 
side of the dorsal funiculus. A large number of 
lipid-rich macrophages had infiltrated the wall, 
but there was little deposition of haemosiderin. 
In spite of softening, neither the spinal arteries 
nor the veins were obliterated. 

Discussion 

The correlation between neurological symp
toms, MRI findings and autopsy findings, is 
shown in Figure 5. The MRI study and the 
autopsy showed softening and cavitation 
between the C4 and C7 segments, and 
neurological abnormalities were found in 
these segments and caudally. A pencil
shaped softening that extended cephaladly 
was found on the MRI and at autopsy, but 
did not result in neurological abnormalities. 
Kikuchi et af have reported that an upward 
extension of transient, reversible paralysis 
can occur following the sudden onset of 
paralysis and coincides with areas of pencil
shaped softening found at autopsy. 1 In our 
case, the paralysis extended upward 5 days 
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Figure 5 Comparison of neurological manifesta
tions, MRI and autopsy findings. 

after admission and was partially irrevers
ible. The level of irreversible paralysis 
coincided with the area of extensive soften
ing. An upward extension of the paralysis 
was seen in only a part of the area of 
pencil-shaped softening found at autopsy. 
These findings suggest that pencil-shaped 
softening does not necessarily produce a 
neurological abnormality, and we consider 
that it depends upon the site and size of the 
softening. The abnormalities found on MRI 
coincided with the autopsy findings morpho
logically. An autopsy was performed 1 year 
after the MRI, but the fact that the autopsy 
findings did correlate with the MRI findings 
clearly shows that MRI, especially the T2-
weighted images, is useful for the clinical 
diagnosis of pencil-shaped softening. 

Conclusion 

The distribution and shape of the spinal 
cord lesion seen on MRI, especially on 
T2-weighted images, coincided with autopsy 
findings in spinal pencil-shaped softening, 
but not necessarily with the neurological 
abnormalities. MRI appears to be useful in 
diagnosing pencil-shaped softening of the 
spinal cord, although the anatomical dis
tribution does not necessarily correlate per
fectly with the clinical presentation. 
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