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Hand Monoparesis Due to Small Cortical Ischemic Stroke, 
Etiology, Prognosis and Medical Management: 

Case Report and Literature Review
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Abstract

We present the case of a 70-year-old male who presented to Ce-
dars Sinai Emergency room with sudden onset of right hand weak-
ness. Only a few cases of hand weakness due to a small cortical 
stroke have been previously reported. Brain MRI showed acute 
small, ischemic infarction in the left right precentral gyrus and 
CTA showed 75% stenosis at the origin of the left internal carotid. 
After discussing possible risks and benefits, he received IV rTPA 
and underwent subsequent carotid endarterectomy a few days later. 
Our paper highlights the importance of considering small cortical 
strokes in patients with sudden onset of hand weakness since these 
patients may benefit from IV administration of rTPA and early inter-
vention to treat embolic source and prevent future ischemic events.
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Introduction

Hand weakness due to cortical cerebral infarction is a rare 
clinical picture and has been reported to be less than 1% of 
all ischemic strokes [1-3]. It was first described by Lhermitte 
in the early nineteen hundreds as a “pseudo peripheral pal-
sy”, weakness of the fingers due to a central nervous system 
lesion [3].

Some hand weakness cases have been described as pure 
motor weakness predominantly in the extensors muscles 

while others resembled ulnar or median palsies [2, 4].
It is usually caused by ischemic cortical infarcts in the 

MCA territory, involving the motor hand cortex, although 
several cases of subcortical infarcts involving the ventro-
posterior thalamus and posterior limb of the internal capsule 
have also been reported [2, 4].

 
Case Report

History and presentation

Patient is a right-handed 70-year-old male who was writing 
notes when he had sudden onset of right hand weakness. He 
was emergently brought to Cedars Sinai Emergency room. 
Upon admission he had significant right hand weakness but 
no difficulty with movement in the right proximal arm, no 
numbness and no problems with weakness in the right leg or 
right face. He did not have any symptoms on the left side nor 
changes in his speech or hearing.

He used to take daily aspirin but he had discontinued it 
for a couple of weeks due to planned lens surgery. He took no 
other medications and denied any history of TIAs or strokes 
in the past and had no history of cardiovascular disease.

Physical exam

Intact except for, 0/5 interosseous strength in the right hand, 
wrist extension was brief and not against gravity and abdu-
cens pollicis brevis strength was 2/5. Otherwise strength in 
the biceps, triceps and deltoid was 5/5.

Imaging

Noncontrast head CT showed no acute intracranial pathol-
ogy. CTA head and neck showed 75% stenosis at the origin 
of the left internal carotid artery due to a mixture of calci-
fied and noncalcified atherosclerotic disease extending from 
the carotid bulb (Fig. 1). No hemodynamically significant 
stenosis within the right internal carotid artery and no hemo-
dynamically significant stenosis or acute vascular occlusion 
was identified within the proximal anterior cerebral, middle 
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cerebral, or posterior cerebral arteries. Brain MRI showed 
acute small, positive on diffusion-weighted imaging, isch-
emic infarction in the left precentral gyrus in the location 
of the “Omega sign” area which innervates the right hand 
(Fig. 2).

Hospital course

Although the patient’s NIH stroke scale score was 0, since 
his tone in his right dominant hand was flaccid and he was 
significantly disabled by his presenting symptoms, after 

discussing risks and benefits, he received IV rTPA. Patient 
was admitted to the neuro ICU and had some improvement 
of his R hand function within 24 h of TPA administration 
and continued to improve during his hospitalization .He was 
subsequently started on aspirin antiplatelet therapy and statin 
(Lipitor) in setting of hyperlipidemia and underwent carotid 
endarterectomy 3 days after his initial stroke. Post operative-
ly he did fine and was discharged home on post op day 1with 
minimal residual R hand weakness.

Discussion
  
The cortical “hand knob” in the precentral girus has been 
referred to be the site of hand motor function [5]. It has been 
described as having an epsilon or omega shape in axial MRI 
or CT images [6]. In 2007 Caulo et al added 3 morphologic 
variants to the 2 already known and called them laterally 
asymmetric epsilon, medially asymmetric epsilon, and nul 
[6].

Strokes in this area have been widely suggested to be 
embolic in origin and hypertension and atherosclerosis dis-
ease have been described as the most frequently associated 
comorbidies [4, 5]. Many authors agree these are small corti-
cal lesions caused by distal embolism with usually no ad-
ditional tissue at risk and benign clinical course [4, 5, 7]. 
Despite this, etiology still remains controversial.

Peters et al reviewed 29 patients with hand area cortical 
strokes. Nearly all the patients had atherosclerotic changes 
in the carotid artery, suggesting a possible arterio-arterial 
embolic mechanism. They based this suggestion on previ-
ous observations that arterial embolic strokes are associated 
with smaller and more superficial infarcts when compared to 
cardiogenic ones, assuming that smaller particle size origi-
nated from an arterial source, result in more distal infarctions 
compared to cardiogenic embolism [5, 8].

In 2001 Gass et al studied 14 consecutive patients with 
acute distal arm paresis due to a cortical infarct involving 
the primary motor hand cortex area and concluded that these 
ischemic strokes are usually caused by distal embolic MCA 
artery occlusion, either, cardiac or arterial (artery to artery) 
in origin [4].

On the other hand Pikula et al recently published their 
7 patients’ series with isolated arm weakness and concluded 
that these cases appear to have a heterogeneous etiology and 
found no specific pattern [2].

Many times these lesions are misdiagnosed and symp-
toms are assigned to lower motor neuron disease [3]. This 
often leads to mismanagement and incorrect workup.

According to the Guidelines for the early management 
of adults with ischemic stroke, both CT and MRI are being 
used as initial imaging diagnostic options [9]. In these cases 
brain MRI should be considered, if it can be easily obtained, 
since such a small lesion can be easily missed in CT [10].
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Figure 1. CTA head and neck showed 75% stenosis at the 
origin of the left internal carotid artery due to a mixture of 
calcified and noncalcified atherosclerotic disease extending 
from the carotid bulb.
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Administration of Intravenous recombinant tissue plas-
minogen activator remains the most beneficial treatment 
for acute ischemic strokes [9]. Based on the fact that hand 
weakness is a measurable neurological deficit and can be 
very disabling, if symptoms are not spontaneously improv-
ing and patient has no contraindications, our recommenda-
tion is to proceed with IV rTPA administration; followed by 
a complete stroke workup and treatment of thromboembolic 
source and risk factors.

Conclusion

Early recognition of a small cortical stroke in patients with 
sudden onset of hand weakness can lead to appropriate stroke 
management, administration of IV TPA and early interven-
tion if indicated to prevent further ischemic events.
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