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This study is based on 135 magnetic resonance (MR) exams of 110 patients with wallerian
degeneration of the pyramidal tract shown on MR images acquired on a mid field imaging scanner. The
MR findings of wallerian degeneration were abnormal signal band along the course of the pyramidal
tract and ipsilateral brain stem shrinkage. In all 110 cases an abnormal signal band was seen on
T2-weighted spin-echo images, that is, a hypointense band in four exams between 30 days and 116
days after onset of symptoms, and hyperintense bands in 122 exams. The hyperintense signal on
T2-weighted images was shown in most cases after 200 days from the onset. In one case a signal of the
pyramidal tract showed a hyperintense band at 7 days, hypointense at 30 days, and hyperintense again
at 123 days after onset. Sequential MR exams of another case showed gradual narrowing of the
hyperintense signal band and progression of the ipsilateral brainstem shrinkage. The narrowing of the
pyramidal tract and the ipsilateral brain stem shrinkage tended to be shown after 6 months from
onset.

MR findings of wallerian degeneration of the pyramidal tract may be divided into the following
four stages; 1: pyramidal tract is isointense or occasionally hyperintense on T2-weighted image within
about 1 month from onset, 2: pyramidal tract is hypointense on T2-weighted image between about 1 to
3 months, 3: pyramidal tract is hyperintense on T2-weighted images and no pyramidal tract narrowing
or brain stem shrinkage is shown after about 3 months from onset, and 4: narrowing of the pyramidal
tract and ipsilateral brain stem shrinkage are evident after about 6 months.
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Table 1 MR signal intensity of the pyramidal tract

Signal intensity T1.WI* T2-WI**
hyperintense 0 126
hypointense 7 4
not abnormal 127 5
total 134 135

* : Tl-weighted images (TR 600ms/TE 25ms)
«» 1 T2.weighted images (TR 2,000ms/TE 100ms)

Table 2 Brain stem shrinkage shown on MR images

Brain stem shrinkage Nr.* of exams

+ 81
- 54
total 135

* . Number
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Fig. 1 T2-weighted axial (A) and coronal (B)

images of 51-year-old male 172 days from onset
of cerebral infarction.
An increased signal intensity (arrow heads)
extending from the corona radiata to the pons is
well shown. On the corcnal image the increased
signal is shown as a long continuous band
(arrows).

BESEEL T, 461203 %0 MRI B#% X T2HEAES CTEESH 5 W ILEREER, FL
CEWTIE T2HEFAEE CTEEEYE L T\, TIHALBRCIBEES ELD Rk Ehi-
—RENTIE, 13E A EDFICE T 15 F LI (Fig. 2).
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Fig. 2 Relationship between the signal intensity
on T2-weighted images and duration from the
onset of symptoms.
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Fig. 3 Sequential MR exams of a 64-year-old male with cerebral infarction
A T2-weighted spin-echo (SE) image at 7 days from onset shows a long band of increased signal
intensity along the right pyramidal tract (arrow heads).
B, C: T2-weighted (B) and T1-weighted (C) SE images at 30 days after onset show a decreased signal
on both TZ2-weighted and T1-weighted SE images (arrows).
D: T2-weighted SE image at 123 days after onset shows the signal of the right pyramidal tract
became hyperintense again.
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Signal width of the pyramidal tract
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Fig. 5 Relationship between the width of the
pyramidal tract shown on MR images and dura-
tion from the onset of symptoms. Narrowing of
the pyramidal tract is seen as early as 142 days
from onset.
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Fig. 4 Sequential MR exams of a 61-year-old

male with cerebral infarction. T2-weighted axial
images at the midbrain level after A: 154 days,
B: 184 days, C: 233 days, D : 319 days, and E: 520
days from onset.
An increased signal is shown in the left cerebral
crus (arrow heads). The width of the increased
signal become gradually narrower and the shrink-
age become more evident.
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Fig. 6 Relationship between the presence of ip-
silateral brain stem shrinkage and duration from
the onset of symptoms. Shrinkage is seen as early
as 109 days.
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