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Delayed leg weakness due to peri-lesional neural degeneration
in a patient with intracerebral haemorrhage: case report
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Introduction

Stroke is often accompanied by neural degeneration [1].

Many studies have reported on Wallerian degeneration that

started immediately after neuronal injury at acute stage of

stroke [1–3]. Wallerian degeneration is a process charac-

terized by degeneration of the nerve axon and its myelin

sheath distal to the neural injury in the central and

peripheral nervous system. By contrast, little is known

about peri-lesional neural degeneration in stroke patients.

In the current study, we report on a patient with an

intracerebral hemorrhage (ICH), who showed delayed leg

weakness associated with peri-lesional neural

degeneration.

Case report

A 59-year-old, right-handed female presented with right

hemiplegia, which occurred at the onset of a spontaneous

ICH in the left corona radiata and basal ganglia and sub-

dural hematoma in the left frontal area. She underwent

decompressive craniectomy and removal of hematoma at

the department of neurosurgery of a university hospital.

She had no arteriovenous malformation or other vascular

pathology in the MR angiography. She had a history of

brain CT-guided stereotactic drainage of hematoma due to

a spontaneous ICH in the left corona radiata and basal

ganglia, and intraventricular hemorrhage 10 months ago;

however, her motor function of the right side had recovered

completely at 6 months after onset. At 4 weeks after onset

of the second ICH, she was transferred to the rehabilitation

department of the same university hospital for rehabilita-

tion. Brain MR images scanned at 4 weeks after onset of

the second ICH showed a leukomalactic lesion in the left

corona radiata and parietotemporal lobes (Fig. 1a).

Motor function of the affected side was measured using

the Medical Research Council (MRC) scale. She presented

with complete paralysis of the right upper and lower

extremities at onset of the second ICH and had recovered

as much as MRC (4?) for the right upper extremity and

MRC (4) for the right lower extremity at 4 months after

onset. As a result, she was able to perform all activities of

daily living and walk independently. At 48 months after

onset of the second ICH, she started to slip and fall down

intermittently and showed slow aggravation with passage

of time with fluctuation. The motor function of the right

extremities had not changed, except for the right ankle,

which was impaired from 4 to 2 as MRC of the right ankle

dorsiflexor. The weakness of the right leg was slowly

aggravated until 76 months after onset: the hip flexor;

4 ? 2?, the knee extensor; 4 ? 2?, and the ankle dorsi-

flexor; 2 ? 2-. T2-weighted brain MR images at

76 months after onset of the second ICH showed extension

of the leukomalactic lesion to adjacent white matter ante-

riorly. However, no abnormality was observed on the

electromyography study for both lower extremities
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(Table 1). The patient provided informed consent, and the

study protocol was approved by our institutional review

board.

Diffusion tensor image scanning was performed two

times (40 and 76 months after onset of the second ICH)

using a six-channel head coil on a 1.5-T Philips Gyroscan

Intera unit (Hoffman-LaRoche, Ltd, Best, the Netherlands)

by single-shot echo-planar imaging using a navigator echo.

Imaging parameters were as follows: matrix = 128 9 128

matrix, field of view = 221 9 221 mm2, TR =

10,726 ms, TE = 76 ms, SENSE factor = 2, EPI fac-

tor = 67 and b = 1000 s/mm2, NEX = 1, and slice

thickness = 2.3 mm. Diffusion-weighted imaging data

were analyzed using Oxford Centre for Functional Mag-

netic Resonance Imaging of the Brain (FMRIB) Software

Library software (FSL; www.fmrib.ox.ac.uk/fsl).

Fig. 1 CSTs for hand and leg

are identified by choosing fibers

passing through both regions of

interest (ROIs). Seed ROI is

placed on the ponto-medullary

junction on the color map (blue

portion of the anterior ponto-

medullary junction). A target

ROIs for hand and leg are

placed on the primary motor

cortex based on known anatomy

(hand: the precentral knob; leg:

mediodorsal portion). a Brain

CT images at onset show

spontaneous intracerebral

hemorrhage in the left corona

radiata and basal ganglia, and

subdural hematoma in the left

frontal area. T2-weighted brain

MR images at 4 weeks after

onset of the second ICH show a

leukomalactic lesion in the left

corona radiata and fronto-

temporal areas. b T2-weighted

brain MR images (upper) at

40 months after onset of the

second ICH show extension of

the leukomalactic lesion to the

posterior white matter of the left

lateral ventricle and a medially

similar lesion compared with

4-week brain MR images. T2-

weighted brain MR images at

76 months after onset of the

second ICH show extension of

the leukomalactic lesion to

adjacent white matter anteriorly

(blue arrow). In addition, the

hemosiderin deposition is

observed (green arrows). c On

both 40- and 76-month DTT, the

integrity of the CSTs was well

preserved in both hemispheres.

However, on 76 month-DTT,

the left CST had become thinner

compared with 40-month DTT

(yellow arrows)
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On both 40- and 76-month diffusion tensor tractography

(DTT), the integrity of the corticospinal tracts (CSTs) was

well preserved in both hemispheres. However, on

76-month DTT, the left CST for the leg had become

thinner compared with the 40-month DTT. The tract vol-

ume of the left CST for the leg was decreased from 543 to

294 (Table 1).

Discussion

In this study, we think that the delayed weakness of the

right leg in this patient could be ascribed to peri-lesional

neural degeneration, for the following reasons. The patient

showed delayed weakness of the right leg, which started at

48 months after onset of the second ICH; we found that the

malactic lesion of the left corona radiata was extended. The

extended area of the left corona radiata corresponded to the

leg somatotopy of the CST [4]. We confirmed that the leg

somatotopy of the left CST had degenerated because the

left CST for the leg had become thinner on 76-month DTT

compared with 40-month DTT.

As a result, we assumed that the CST for the right leg was

injured by peri-lesional neural degeneration at the left corona

radiata. However, the peri-lesional neural degeneration

appeared to have progressed even before 40 months after

onset of the second ICH because 40-month brain MRI also

showed some extension of the lesion, compared with that of

4 weeks after onset of the second ICH. Regarding the

pathophysiological mechanism of peri-lesional neural

degeneration in the corona radiata, injury of peri-lesional

white matter might occur through a chemical mechanism [5].

In conclusion, we report on a patient who showed

delayed leg weakness associated with peri-lesional neural

degeneration. We think that the motor weakness of the

right leg was the result of injury of the CST for the left leg

caused by peri-lesional neural degeneration. To the best of

our knowledge, this is the first study to report on peri-

lesional degeneration in stroke patients.
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Table 1 Changes of motor

function of right extremities and

diffusion tensor tractography

parameters

Duration from the onset of second ICH Onset 40 months 48 months 76 months

MRC

Shoulder abductor 0 4? 4? 4-

Elbow flexor 0 4? 4? 4-

Finger flexor 0 4? 4? 4-

Hip flexor 0 4 4 2?

Knee extensor 0 4 4 2?

Ankle dorsiflexor 0 4 2 2-

DTT parameters

Fractional anisotropy Lt CST for the hand 0.318 – 0.323

Lt CST for the leg 0.312 – 0.317

Tract volume Lt CST for the hand 1861 – 1863

Lt CST for the leg 543 – 294

ICH intracerebral hemorrhage, MRC Medical Research Council, DTT diffusion tensor tractography, CST

corticospinal tract
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