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Introduction

Amyo trophic latera l sclerosis (ALS) is part of  the
c l in ica l  sp ectrum o f  mo tor n e uron d ise ase  a nd is a
progressive  n eurod egene ra t ive disorde r w i th musc le
wasting and para lysis which ultimately results in death.
Upper motor neuron dominant ALS (UMN-ALS) is part of
the cl inical spectrum of ALS.

Case report

A 55-year-old previously hea lthy female presented
w ith progressive diff iculty in speech and w a lk ing for 8
months. There were no risk factors for vascular disease,
or features of autoimmune disease. There was no family
history of neurologica l disease.
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On examination she had a spast ic speech, pseudo-
bulba r p a lsy a nd qu a dr ispas t ici ty w i th hype rr e f l ex ia .
There was no demonstrable wasting or fasciculations in
any muscle group. Cerebe llar signs were negat ive. She
did not have any evide nce of P ark insonism. Cogn it ive
funct ion w as norma l and bladder and bow e l w as con-
t inent. There was no evidence of sensory dysfunct ion.
Ophth a lmoscopy w as norma l. O th e r sys t e ms exam i-
nation w as norma l.

Electromyography (EMG) show ed mi ld denervation
cha nges. M agn et ic r esona nce  imag ing ( MRI) w i th T2
w e igh t e d a x i a l  im a ge  d e mons tr a t e d b i l a t e r a l  sy m-
metrica l hyperintensity indicating involvement of both
cort icospina l tracts in the periventricular white matter,
pos t e r i or i n t e r n a l  ca psu l e  a nd ce r e br a l  p e d unc l es
(F igure). FLAIR corona l MRI images a lso showed simi lar
b i l a t e r a l  symm e tr ic a l  i nvo l ve m e n t  o f  co r t ic osp i n a l
tracts. Invest igat ions including full blood count, fast ing
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Figure. T2 axial image showing symmetrical hyperintensity indicating involvement of both
corticospinal tracts in posterior internal capsule.
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blood glucose, renal and liver funct ion tests, and auto-
immune prof ile were unremarkable. HIV screening was
n ega t ive  a nd VDRL w as norm a l. Ce r e brosp in a l  f lu id
examination w as unremarkable with normal IgG index.

Discussion

As per the diagnostic criteria which define U MN –
ALS1 – evidence of U MN involvement w ith minor EMG/
clinica l evidence of LMN involvement w ithin 4 years of
onset, this patient fits in to a profile of UMN-ALS. Primary
lateral sclerosis (PLS) was the other considered diagnosis.
Ho w eve r th is r e qu ir es a bse nce  o f  c l in ica l  a nd E M G
evidence of denervation within 4 years of symptom onset.
The MRI images in this patient demonstrate bilateral and
symm e tr ica l  T2 / F l a ir hyp e r in te ns i t i es in th e r eg ions
corresponding to the corticospinal tracts extending from
the periventricular white matter, cerebral peduncles and
pos t er ior l imb o f  th e  in te rn a l  ca psu l e. T1 w e igh t e d
imaging and DWI did not show any abnormal it ies. ALS
results in motor neuron death and subsequent gl iosis
extending from the pyramidal cel l layer in the cortex to
the  cor t icospin a l  tracts in a  retrograde  ma nn e r. This
accounts for the above MRI appearance and is keeping
with previous case reports2-4. It is postulated that these
changes may reflect progression of the disease.

The differential diagnosis for a similar MRI appear-
ance includes ischemia, demye linating diseases such as
mul t ipl e  sc le rosis a nd vascu l i t is. Ho w eve r th ese  ar e
rare ly symmetrica l. Bilatera l symmetrica l change occur-
ring in normal individua ls has a lso been reported5. The
cl inical and laboratory assessment in the above pat ient
excluded these differential diagnoses.

Even though pathologica lly evident, pat ients w ith
ALS rarely demonstrate the above MRI abnormalities and
th e preva lence ranges from 14-50% o f ALS cases6. In
addit ion to the above abnorma l it ies pat ients w ith ALS
a lso have shrinkage of white matter in the pre centra l
gyrus demonstrable by MRI7. This is more prominent in
PLS.

The role of MRI as a diagnost ic tool in ALS is not
clearly defined. EMG is of l itt le va lue in the sett ing of
predominant UMN involvement as in this case. Therefore
MRI may be importa nt in d iagnos is of probable  U MN
dominant ALS with minimal EMG findings to demonstrate
loca lizat ion of the pathology to the corticospina l tracts.

Furthermore the potential of visualization of the MRI
changes in the cort icospina l tracts as an early marker8

for the disease and for monitoring disease progression
has been explored w i th the  adve nt of more sensit ive
a d va nc e d M RI t echn iqu e s su ch a s d i f fus ion t e ns or
imaging (DTI) with fractiona l anisotropy and functiona l
MRI.
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