
362 Copyrightⓒ2014 Journal of the Korean Society of Magnetic Resonance in Medicine

In 1909, Lhermitte described the predominant
involvement of a particular group of fingers due to a
central nervous system (CNS) lesion as “pseudope-
ripheral palsy” (1). Subsequently, many researchers
have struggled to identify the primary motor cortex
area associated with individual fingers via clinical,
imaging (such as MRI, functional MRI or PET) and
electrophysiologic methods (2). However, the brain
motor topography of human fingers remains contro-
versial. Here, we described two cases of isolated
weakness of a particular group of fingers due to a
small cortical infarction. 

Case 1 
A 51-year-old woman with a history of medicated

hypertension suddenly developed weakness in her left
index and middle fingers. 

On examination, she was alert and a motor examina-
tion revealed Grade IV flexion, extension, abduction,
and adduction of the left index and middle fingers
according to the Medical Research Council (MRC)
scoring system. The strengths of the other fingers,
wrist, elbow, shoulder, and leg were normal. There
was no evidence of apraxia, and she had normal
sensory perception in all modalities, including the
affected fingers. No pain or paresthesia was felt in her
fingers, all deep tendon reflexes were normal, and no
pathologic reflexes were observed.

There were no significant laboratory abnormalities,
and electrocardiography and echocardiography were
normal. A carotid duplex scan revealed a small plaque
echo in the left common carotid artery.

The brain MRI showed a small infarct in the right
frontal cortex (Fig. 1a, b and c), the patient had not
experienced any previous strokes that may have
affected her strengths.
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Case Report



The patient was treated with antiplatelet therapy.
The left finger weakness gradually improved, but she
still complained of clumsiness. 

Case 2 
A 67-year-old man presented with sudden difficulty

using his chopsticks. He complained of weakness in his
right thumb and index finger and was admitted to our
hospital on the day of onset. He had no significant
medical history, but was newly diagnosed with diabetes
mellitus during his stay in the hospital. On examina-
tion, he was alert and blind from birth. Motor
examination revealed mild weakness of his right thumb
and index finger: extension, abduction, and adduction
of the right thumb was Grade II according to MRC

scoring, whereas flexion, extension, abduction, and
adduction of the right index were finger Grade IV. The
strengths of the other fingers, wrist, elbow, shoulder,
and leg were normal. There was no evidence of
apraxia. Sensations were normally perceived in all
modalities, including the affected fingers. He experi-
enced no pain or paresthesia in his fingers. His deep
tendon reflexes were normal, and no pathologic
reflexes were observed.

There were no significant laboratory abnormalities,
and electrocardiography and echocardiography were
normal. A carotid duplex scan revealed a small plaque
echo in the left common carotid artery.

The brain MRI showed a small infarct in the left
precentral cortex. (Fig. 2a, b and c)
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a b c
Fig. 1. In case 1, a diffusion weighted (a), an apparent diffusion coefficient (b) and a T2 FLAIR (c) images showed an acute infarction
on the right frontal cortex. 
(FLAIR: fluid attenuated inversion recovery)

a b c
Fig. 2. In case 2, a diffusion weighted (a), an apparent diffusion coefficient (b) and a T2 FLAIR (c) images showed an acute infarction
on the left frontal cortex.
(FLAIR: fluid attenuated inversion recovery)
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Case 1 presented with predominant weakness of the
index and middle fingers, and case 2 involved the
thumb and index finger. The weakness in both cases
was due to a small cortical infarction in the precentral
gyrus. 

Traditional views have suggested a motor homuncu-
lus in which separate regions of the primary motor
cortex control each digit. This indicates that the hand-
controlling area in the cerebral motor cortex is located
in the middle to lower portion of the anterior wall of
the central sulcus, that is, in Brodmann area 4, which
is adjacent to Brodmann areas 3a and 3b-the primary
sensory cortex of the hand (3). 

In the previous clinical study, the involvement of a
particular group of fingers due to a CNS lesion was
divided into predominant involvement of the radial-
side fingers and ulnar-side finger. According to the
location of the lesion in MRI, a medially located lesion
was related to the ulnar-side finger, whereas a laterally
located lesion was related to the radial-side finger (4).
Both of our cases showed predominant involvement of
the radial-side fingers and involved lesions located in
the lateral aspect of the precentral gyrus. These
findings correspond with those of a previous
functional MRI study that showed activation of the
primary motor cortex area responsible for hand
movement (5). 

The clinical observations in the two present cases
provided little evidence of separate primary motor
cortex regions control of each radial-side digit. As the
radial-side is located medially and the ulnar-side is
located laterally, the thumb, index, and middle finger
are also sequentially located lateral to medial. In the
previous study using PET, movement of the index
finger showed more medial activation of the cerebral
cortex compared to that resulting from movement of
the thumb (6).

However, this should not be viewed as a simple
issue. Outputs of the hand-controlling area of the
primary motor cortex tend to both converge and
diverge. Outputs converge from a large territory in the

hand-controlling area to exert control of single finger
muscles (7), whereas outputs diverge such that single
neurons can an effect multiple muscles (8). In
addition, the topographical brain territories of each
finger are not equal. For example, the thumb, the most
functionally important digit is controlled by a large
amount of the primary motor cortex and many
interconnections. Also, the somatotropic gradient of
the hand-controlling area is superimposed on a base of
distributed activation. Thus, by function, the brain
region which controls a particular finger will share or
topographically overlap with the brain region for
another finger (8). Therefore, it is very difficult to
precisely localize a single finger-controlling region
within the brain, and we can only suggest a trend of
finger control.

With the development of neuroimaging and electro-
physiologic technique, the topography of the brain has
been studied via various methods. Further research
developments will help to elucidate the topography of
the brain not only at the level of isolated fingers, but
for each movement of the fingers.
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국소 뇌경색에 의한 요골측 손가락 마비

경희대학교의과대학신경과학교실

황경진∙박기정∙장대일∙윤성상

중추 신경계 병터에 의해 손가락의 일부에만 위약감이 발생하는 것을 거짓 말초 마비라고 한다. 두 명의 환자가 뇌

의 국소 병터에 의해 요측에 국한된 특정 손가락의 위약감을 가지고 내원하였다. 51세 여자 환자는 갑자기 발생한 왼

쪽 검지와 중지의 위약감으로 내원하였으며, 뇌 자기공명영상검사에서 오른쪽 중심앞이랑에 뇌경색이 관찰되었다.

67세 남자환자는 갑자기 오른쪽 엄지와 검지로 위약감이 발생하였으며, 뇌 자기공명영상검사에서 왼쪽 중심앞이랑에

뇌경색이 관찰되었다. 
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