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Introduction

Distal pattern of weakness is a common clinical problem we 
usually meet in our clinical practice that needs workup to reach 
an accurate diagnosis [1]. Anatomically, disorders with hand 
weakness can be classified into central or peripheral neurologic 
disorders. Central disorders can result from lesions in the brain 
or spinal cord. Peripheral neurologic etiologies can be caused by 
lesions involving the different stations of lower motor neuron that 
start from the anterior horn cell to the muscle [2, 3]. According to 
the onset, hand weakness may be acute, subacute or chronic. Acute 
bilateral hand weakness and wasting represent a poorly recognized 
consequence of partial anterior spinal artery territory infarction 
[4]. Subacute hand weakness occurs as in brachial neuritis (BN) and 
mononeuritis multiplex. Chronic distal upper limb weakness may 
be due to peripheral nerve diseases as entrapment neuropathies, 
chronic inflammatory demyelinating polyneuropathy (CIDP),  

 
muscle diseases as distal myopathies, anterior horn cell disease and 
neuromuscular junction disorders as distal myasthenia gravis [5].

Electrophysiological studies are an extension of a clinical 
neurological examination as they help to characterize and localize 
the lesion through providing physiologic evidence of nerve 
dysfunction, differentiate a myopathic from a neurogenic disorder 
and detect anterior horn cell involvement. Therefore, they should 
be done in case when a lower motor neuron disorder is suspected 
[6]. Thus, historical, physical and electrodiagnostic information 
in addition to imaging findings are combined to confirm the most 
likely diagnosis and to guide future treatment [7].

Methods
This study was observational cross sectional study, conducted 

in Neuropsychiatry Department and the Centre of Neuropsychiatry 
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and Neurosurgery, Tanta University Hospital. The study included 
81 patients, 53 males and 28 females, with age ranged from 8 to 75 
years; they all suffered from distal weakness of upper limbs. The 
studied patients were categorized into two main groups; group A 
included patients with unilateral weakness that was subdivided 
into group A1 that involved 20 patients with unilateral weakness 
of lower motor neuron lesion and group A2 that involved 4 patients 
with unilateral weakness of mixed upper and lower motor neuron 
lesion, and group B included patients with bilateral weakness that 
was subdivided into group B1 that had 40 patients with bilateral 
weakness of lower motor neuron lesion and group B2 that had 
17 patients with bilateral weakness of mixed upper and lower 
motor neuron lesion. Patients with weakness of pure cerebral 
manifestations were excluded from the study.

 All patients were subjected to detailed medical history 
including demographic data and analysis of symptoms including 
the onset, course and the duration of illness. The pattern, symmetry 
of the weakness and associated manifestations including sensory, 
autonomic or systemic were analyzed. Also past medical and family 
histories were taken. Full neurological examination according to 
the standard structural sheet of Neuropsychiatry Department was 
done for all patients. Motor nerve conduction studies and F wave of 
median, ulnar, peroneal and tibial nerves as well as sensory nerve 
conduction studies of median, ulnar and sural nerves were done 
for all patients. Repetitive nerve stimulation of the right ulnar and 
left facial nerves was performed for patients who were suspected 
to have myoneural junction defects. Needle EMG was conducted 
for all patients in the proximal and distal muscles of the cervical 

and lumbosacral segments and in the cranial muscles including the 
masseter, orbicularis oculi and orbicularis oris muscles, as well as 
in the dorsal paraspinals. Routine nerve conduction studies and 
EMG were done by conventional methods using Nicolet Biomedical 
VQ: VIASYS Healthcare. Inc, Madison Wisconsin 53711(Made in 
the USA- 2007). The values of NCSs and EMG for each patient were 
compared with the average reference values of our laboratory.

Magnetic resonance image (MRI) of the cervical cord was 
done for patients with weakness of mixed upper and lower motor 
neuron lesion to assess the cervical cord and for patients with 
weakness of focal signs of lower motor neuron lesion suggesting 
for proximal pathology. Routine lab investigations were done for all 
patients including CBC, kidney function (urea, creatinine), serum 
electrolytes (Na, K, Ca) and liver function. Further investigations 
were performed for selected patients when indicated as ESR, 
CRP, CPK, virology (HCV, HBV, HIV), immunological (Cryoglobulin, 
Ach-R antibodies, RF), hormonal (thyroid function, fasting and 
postprandial blood sugar), CSF analysis for (proteins, cells) 
and bone marrow aspiration. An Informed written consent for 
participation was obtained from all patients after full explanation 
of the procedure. The study protocol was approved by the Research 
Ethical Committee, Faculty of Medicine, Tanta University.

Results
 Demographic data of the studied groups showed that most 

patients of the four groups were males in the same age group from 
rural areas with manual occupation and negative family histories 
as shown in Table 1.

Table 1: Demographic data of the studied groups.

   Unilateral group (A) (n=24)  Bilateral group (B) (n=57)

LMN (A1) (n=20) Mixed (A2) (n=4) LMN (B1) (n=40) Mixed (B2) (n=17)

Age (Mean ± SD) 44 ±17.52 45±13.43 46.9 ±25.80 43 ± 22.67 

Sex
Male 14 (70%) 4 (100%) 22 (55%) 13 (76.5%)

Female 6 (30%) 0 18(45%) 4 (23.2%)

Occupation
Manual 17 (85%) 3 (75%) 29 (72.5%) 13 (76.5%)

Mental  3 (15%) 1 (25%) 11 (27.5%) 4 (23.2%)

Residence
Rural  11 (55%) 1 (25%) 24 (60%) 12 (70.6%)

Urban 9 (45%) 3 (75%) 16 (40%) 5 (29.4%)

FH
Positive 0 0 8(20%) 0

Negative  20 (100%) 4 (100%) 32 (80%) 17 (100%)

LMN: Lower motor neuron; Mixed:  Upper + lower motor neuron; FH: Family history; SD: Standard deviation; n: Number

The presenting symptoms were mainly weakness which was 
asymmetrical motor of gradual onset and slowly progressive course 
affecting both upper and lower limbs with wasting in most patients 

of the four groups with more affection of the cranial nerves in the 
bilateral groups as shown in Table 2. 

Table 2: Clinical data of the studied groups.

Unilateral group (A) (n=24)  Bilateral group (B) (n=57)

 LMN (A1) (n=20) Mixed (A2) (n=4) LMN (B1) (n=40) Mixed (B2) (n=17)

Onset
Subacute 11(55%) 2(50%) 8 (20%) 2(11.8%)

Gradual 9 (45%) 2(50%) 32(80%) 15(88.2%)
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Course

P 9 (45%) 4(100%) 37(92.5%) 17(100%)

RR 0 0 0 0

R  11(55%) 0 3(7.5%) 0

Main presenting  
symptoms

Motor mainly  3 (15%) 4(100%) 19(47.5%) 12(70.6%)

Sensorimotor 17 (85%) 0 21(52.5%) 5(29.4%)

Weakness

UL only 17 (85%) 3(75%) 10(25%) 0

UL + LL 3 (15%)  1 (25%) 30(75%) 17(100%)

Symmetrical 0 0  16 (40%) 0

Asymmetrical 20 (100%) 4 (100%)  24 (60%) 17(100%)

Wasting
+ve 15 (75%) 4(100%) 33(82.5%) 17(100%)

-ve 5(25%) 0 7(17.5%) 0

Sensory
+ve  17 (85%) 0 28(70%) 5(29.4%)

-ve  3 (15%) 4(100%)  12 (30%) 12(70.6%)

Reflexes 

Sup
Normal 20 (100%) 1(25%) 40(100%) 0

Abnormal 0 3(75%) 0 17(100%)

Deep

Normal 14 (70%) 0 15(37.5%) 1(5.9%)

Hypo/areflexia 6 (30%) 0 24(60%) 1(5.9%)

Hyperreflexia 0 4(100%)  1 (2.5%)  15(88.2%)

Cr. N. affection
+ve 0 3(75%) 9(22.5%) 10(58.8%)

-ve  20 (100%) 1(25%) 31(77.5%) 7(41.2%)

Weakness
Motor 6 (30%) 4(100%)  12 (30%) 12(70.6%)

Sensorimotor 14 (70%) 0  28 (70%) 5(29.4%)

LMN: Lower motor neuron; Mixed:  Upper + lower motor neuron; P: Progressive; RR: Remitting-relapsing; R: Regressive; Sup: Superficial; Cr. N: 
Cranial nerve; +ve: Positive; -ve: Negative; UL: Upper limb; LL: Lower limb; n: Number

Electrophysiological study showed that the anterior horn cell 
lesion was found mainly in the bilateral mixed group. Muscle and 
myoneural diseases were found in the bilateral LMN group while 

peripheral nerve diseases (root, plexus and nerve) either axonal or 
demyelinating were found in the LMN groups either unilateral or 
bilateral as shown in Table 3.

Table 3: Neurophysiological data of the studied groups.

Unilateral group (A) (n=24)   Bilateral group (B) (n=57)

LMN (A1)(n=20) Mixed (A2) (n=4) LMN (B1) (n=40) Mixed (B2(n=17)

EDXs

 Neuronopathy 1(5%) 4(100%) 0 13(76.5%)

Axonopathy (A) 9(45%) 0 19 (36.8%) 4(23.5%)

Myelinopathy (Dem) 5(25%) 0 8 (26.3%) 0

Mixed (A+Dem) 5(25%) 0 7(36.8%) 0

Normal NCSs 0 0 6 (15%) 0

EMG

Neuropathic  20 (100%) 4(100%)  29 (72.5%) 17 (100%) 

Myopathic 0 0  8 (20%) 0

Normal (myotonic 
0 0 3 (7.5%) 0

discharges)

Myoneural 0 0 1(2.5%) 0

LMN: Lower motor neuron; Mixed: Upper + lower motor neuron; EDSs: Electrodiagnostic studies; NCSs: Nerve conduction studies; EMG: 
Electromyography; n: Number; EDX: Electrodiagnostic studies

Radiological data of the studied groups showed that remarkable 
changes in the cervical MRI either disc or cord pathology were found 
in few patients in the bilateral mixed group, and unremarkable 
changes in disc or spondylosis in few patients of the remaining 
groups as shown in Table 4.

 From the clinical, neurophysiological and neuroradiological 
findings of the patients, they were categorized into 5 groups: 
inflammatory which was the more frequent followed by 
compressive, degenerative, hereditary and finally the traumatic 
group as shown in Table 5. 
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Table 4: Radiological data of the studied groups.

Unilateral group (A) 
 (n=24)

Bilateral group (B) 
(n=57)

LMN (A1)(n=20) Mixed (A2)(n=4) LMN (B1)(n=40) Mixed (B2)(n=17)

Cervical 
MRI

Disc

UCD 1(5%) 0 0 1(5.9%)

LCD 2(10%) 0 0 2(11.8%)

Remarkable 1(5%) 0 0 2(11.8%)

Unremarkable 1(5%) 0 0 0

Spondylosis
Diffuse 1(5%) 0 0 2(11.8%)

Focal 0 2 (50%) 3 (7.5%) 0

Cervical cord lesion
+ve 0 0 0 3(17.6%)

-ve 20 (100%) 4(100%) 40(100%) 14(82.4%)

LMN: Lower motor neuron; Mixed:  Upper + lower motor neuron; MRI: Magnetic Resonance Image; UCD: Upper cervical disc; LCD: Lower cervical 
disc; +ve: Positive; -ve: Negative; n: Number

Table 5: The frequency of neuromuscular disorders in the groups.

Etiology    Disorders (=81 patients) No Total No.(%)

In
fla

m
m

at
or

y

Demyelinating

Chronic inflammatory demyelinating polyneuroradiculopathy 3

(24) 
(29.6%)

Multifocal motor neuropathy with conduction block 2

Non Demyelinating

Sensorimotor axonal polyneuroradiculopathy 9

Sensorimotor axonal polyneuropathy 4

Mononeuritis multiplex 4

Chronic polymyositis 1

Myasthenic myopathy 1

 

Compressive

Carpal tunnel syndrome 10

(22) 
(27.2%)

Radial nerve entrapment at the spiral groove 3

Ulnar nerve entrapment at the elbow 2

Pronator teres syndrome 1

Thoracic outlet syndrome 1

Left partial axonal lesion affecting the brachial plexus at cords level 
(Panplexopathy) 1

C8, T1 radiculopathy 1

Cervical Syringomyelia 1

Lower cervical myelopathy (Roots in both  ULs with spastic para-
paresis) due to C5,6,7 disc prolapsed 

Polyradiculopathy of both  ULs due to advanced spondylodegener-
ative changes of the cervical spine with spastic paraparesis 

1
1

Degenerative Motor neuron disease 17 17) ) 
(20.9%)

Hereditary

	 Myotonia congenita 4

(12) 
(14.8%)

Myotonia dystrophica 3

Hereditary sensorimotor polyneuropathy 3

Inclusion body myopathy 1

Distal  myopathy 1

	 Traumatic	
Radial nerve injury 2

(6) 
(7.4%)

 Ulnar nerve injury 2

Chronic partial axonal lesion of the right brachial plexus 2

C: Cervical; T: Thoracic; UL: Upper limb

Discussion
 The studied patients with hand weakness were 81. 30 

patients had motor weakness and 51 had sensorimotor weakness. 
Patients with motor weakness were motor neuron disease (MND), 

multifocal motor neuropathy (MMNCB), myotonic disorders 
including myotonia congenita (MC) and dystrophic myotonia (DM), 
polymyositis, distal myopathy and myasthenic myopathy. In the 
MND and MMNCB patients, the clinical presentation was similar 
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to some extent but with some differences as follows: the weakness 
and wasting in MMNCB were mainly distal within specific nerve 
territory with affection of lower limbs in the same manner in absence 
of upper motor neuron lesion (UMNL) signs while weakness and 
wasting in MND were severe and diffuse affecting the distal and 
proximal muscles with lower limb affection, upper motor neuron 
lesion (UMNL) signs and bulbar manifestations (except in the 
monomelic patient). This agreed with [8,9] who reported that MMN 
is a pure motor neuropathy characterized by slowly progressive, 
asymmetrical and distal weakness which predominantly affects ULs. 
It also matched with [10,11] who showed that ALS is characterized 
by mixed upper and lower MNL signs which can lead to asymmetric 
distal weakness and wasting that usually begin focally in the limbs 
in two third of patients without sensory loss and then progress to 
contagious regions of the body.

Electrophysiologically, normal sensory nerve conduction 
studies (SNCSs) with motor axonopathy and reduced compound 
muscle action potentials (CMAP ) were similar to some extent but 
with some differences that motor axonopathy were severe and 
diffuse in MND with negative inching for conduction block (CB).
Denervation potentials were more profuse in MND and mild in 
MMNCB with a neurogenic pattern motor unit action potentials 
(MUPs) that were related to nerve territory in MMNCB and diffuse 
in MND.

 Two forms of myotonia were found (MC and DM). Some clinical 
clues were found and they helped in differentiating both of them 
as characteristic facies ,distal and proximal muscle weakness and 
wasting, ophthalmoparesis and systemic manifesations as cataract 
in patient with DM. Electrophysiologically, they were similar to 
some extent (normal NCSs apart from mild motor axonopathy 
in some patient with DM and myotonic potentials in EMG) but 
the pattern of recruitment and MUPs were differentiating since 
myopathic pattern was found in DM, and normal MUPs with 
average recruitment were found in most patients with MC and this 
matched with [12,13] who reported that MC usually presents with 
mild, progressive, distal weakness that induced by movement after 
rest and relieved by repetitive movement known as “the warm-up 
effect” and doesn’t cause muscle wasting.

Regarding DM, this agreed with [14-15] who reported that it 
begins with progressive muscle weakness, stiffness and wasting 
involving the legs, hands, neck and face with other signs and 
symptoms as cataracts, type-2 diabetes, cardiac conduction defects 
and hormonal changes that may cause balding or infertility. In the 
patient with chronic polymyositis, the clinical picture was similar 
to MND but the history was differentiating from myalgia at the 
onset; symmetrical proximal weakness started in lower then upper 
limbs, and neck muscle became affected with late affection of distal 
muscles. Electrophysiologically, the patient showed only motor 
axonopathy and denervation potentials as MND but with myopathic 
pattern. The diagnosis was confirmed by markedly elevated 
ESR and CPK and this was compatible with [16-17] who noted 
that polymyositis commonly presents with proximal and often 

symmetrical weakness over weeks to months. Patients showed 
both myopathic and neuropathic features in EMG and serum CK is 
always essentially elevated.

The last type of muscle disease in this study was the myopathy 
with distal muscle weakness (Inclusion body myopathy (IBM) and 
distal myopathy). The clinical picture was confusing since the distal 
type of weakness is usually specific for neuropathy not myopathy. 
But the clinical clues were gradually asymmetrical onset of IBM in the 
proximal LLs muscles which is specific for muscle disease followed 
by hand affection without any sensory disturbances. This agreed 
with [18] who reported that IBM causes progressive asymmetrical 
muscle weakness and wasting involving distal forearm muscles 
(wrist, finger flexors) and proximal leg (quadriceps) with sparing 
of facial muscles.

In distal myopathy, the clinical clues were gradual symmetrical 
hand weakness with characteristic fingers drop (4th, 5th) with 
distal and proximal LLs weakness and wasting and this matched 
with [19] who described Welander distal myopathy (Provisional 
diagnosis of the patient) as late-onset weakness of the finger 
extensors followed by intrinsic hand and distal LL muscles. As the 
myopathy progresses, wasting develops and proximal muscles 
may become involved. Electrophysiological findings that weighted 
the diagnosis of IBM and welander myopathy were normal NCSs 
in both types apart from mild motor axonopathy and presence 
of denervation potentials with mixed myopathic and neurogenic 
pattern in the affected muscles in IBM and myopathic pattern in 
distal myopathy and mildly elevated CPK in both types. This agreed 
with [20] who reported in their study on 3 Saudi families with 
HIBM that CK was mildly elevated with normal NCSs and EMG was 
consistent with primary myopathy.

The last cause of motor weakness was myasthenic myopathy in 
which the history of fatigable symmetrical proximal weakness was 
present. Hand affection was a part of generalized weakness and 
wasting that developed with long standing disease and this matched 
with [21] who reported that symptoms of myasthenia gravis pass 
through phases; fluctuation phase followed by active phase then 
inactive phase and finally the burnt-out phase that occurs after 15-
20 years in which the weakness often becomes fixed and the most 
severely involved muscles are frequently atrophic. 

Patients with sensorimotor weakness were median nerve 
entrapment (carpal tunnel syndrome (CTS) and pronator syndrome 
(PS)), radial nerve lesion (entrapment at the spiral groove (SG) and 
injury), ulnar nerve lesion (entrapment at the elbow (UNEE) and 
injury), brachial plexus lesion, cervical radiculopathy, myelopathy 
and syringomyelia, mononeuritis multiplex (MM), thoracic 
outlet syndrome (TOS), chronic inflammatory demyelinating 
polyneuroapthy (CIDP), multifocal acquired demyelinating sensory 
and motor polyneuropathy (MADSAM), hereditary neuropathy 
(HN), sensorimotor axonal neuropathy and polyradiculopathy.

Clinically, CTS and PS were confusing but paresthesia 
distribution was differentiating since it was found in the lateral 
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three and half fingers only in CTS while, in PS, the lateral two third 
of the palm was also included and this matched with [22-24] who 
showed that CTS and PS may be easily mistaken but the sensory 
loss in both of them is variable. The differentiation between both 
became complete electrophysiologically since CTS showed delayed 
sensorimotor distal latencies (DL) or sensorimotor axonopathy 
(reduced CMAP and SNAP) of the median nerve with chronic 
neurogenic pattern in the abductor pollicis brevis (APB) muscle 
only while the conduction was normal and neurogenic pattern 
was found in APB, flexor pollicis longus (FPL) and flexor digitorum 
profundus (FDP) (median half) in PS.

Also, UNEE, TOS and C8 radiculopathy were clinically confusing, 
but also paresthesia distribution was differentiating since it was 
found in the medial one and half fingers and medial third of the 
hand in UNEE while in the medial aspect of arm, forearm, hand and 
little finger (radicular) in C8 radiculopathy and in the medial aspect 
of the forearm in TOS, and this matched with [25-27] who reported 
that in UNEE, there is dysesthesias in the 4th and 5th fingers with 
proximal medial elbow pain, followed by progressive weakness and 
wasting of intrinsic muscles with ulnar claw posture. Regarding the 
TOS, this was compatible with [28] who clarified that paresthesia is 
observed in all 5 fingers but more in the 4th and 5th digits as well as 
medial forearm with global hand weakness and wasting especially 
in hypothenar and lateral thenar muscles.

Electrophysiologically, the differentiation among them became 
complete since CB was found at the elbow in UNEE with the absence 
of its SNAP, and neurogenic pattern was found in the first dorsal 
interosseus (FDI), abductor digiti minimi (ADM) and flexor carpi 
ulnaris (FCU) while in C8 radiculopathy, NCSs were normal, and 
neurogenic pattern was found in APB, FDI and EIP. On the other 
hand, in TOS, SNAPs of ulnar and medial antebrachial nerves were 
low in relative to healthy side with low CMAP of median nerve, 
and neurogenic pattern was more in APB and less in FDI and EIP. 
The diagnosis was confirmed by the imaging of cervical spine that 
showed disc bulge in radiculopathy and cervical rib in TOS. This 
agreed with [29] who highlighted that the most reliable finding 
in UNEE is CB across the elbow and it also agreed with [30] who 
reported that, in the cervical radiculopathy, the SNCs are normal 
as the lesion is preganglionic and MNCs are normal unless there 
is a severe axon loss with chronic neurogenic pattern in a clear 
myotomal distribution. Regarding the TOS, this was confirmed by 
[31] who mentioned that low CMAP of median nerve with its normal 
SNAP amplitude, low ulnar and medial antebrachial SNAPs with 
neurogenic pattern in median to be more than ulnar-innervated C8-
TI muscles were found. Cervical MRI showed moderate C7-T1 disc 
prolapse in cervical radiculopathy with cervical rib in TOS patient. 
This was the same given by [32,33] who reported that, in younger 
patients, disc trauma and herniation are the most frequent causes 
of impingement and bone anomalies as cervical rib is frequent in 
TOS patients.

Wrist and fingers drop was the presenting symptom in 
radial entrapment at SG and in brachial panplexopathy. But the 

differentiating points were latent in the fact that wrist and fingers 
drop and mild paresthesia in the back of hand and forearm were 
the only findings in radial nerve entrapment at the SG. This 
corresponded with [34] who showed that radial lesion at the arm 
includes weakness in the brachioradialis (BR), supinator, extensor 
carpi radialis longus and brevis (ECRL, B) with sensory loss in the 
posterior forearm, dorsum of the hand and lateral three and half 
fingers, and it also agreed with [35] who reported that brachial 
plexus injuries usually affect younger males because of their 
association with trauma.

 Electrophysiologically, the differentiation was completed since, 
in radial entrapment, CB at the SG with normal SNAP and reduced 
recruitment in extensor indicis proprius (EIP), extensor digitorum 
communis (EDC), ECR and BR were found while in brachial 
panplexopathy at cords level, SNAPs recorded from all fingers were 
absent with low CMAPs of ulnar, median and radial nerves. This 
matched with [36] who explained in his study that approximately 
60% of patients with radial neuropathy at the SG showed CB at the 
SG . This result also met that by [37] who reported that patients with 
C8- T1 (lower trunk) lesion showed absent SNAPs from little finger 
with neurogenic pattern in EDC, EIP, FPL, lumbricals, interossei, 
thenar and hypothenars while in C5- T1 (panplexopathy) lesion, 
SNAPs from all fingers were absent with neurogenic pattern in 
proximal and distal muscles.

 In traumatic nerve injury, we had radial and ulnar lesions. 
The clues were the history of trauma, the site of injury that was 
suggestive for the injured nerves and the clinical presentation, as 
lesion in back of arm led to radial injury with resulting wrist and 
fingers drop, and lesion in the medial back of elbow and medial 
forearm led to ulnar injury with resulting partial ulnar claw hand 
and wasting in hypothenar muscles. Electrophysiologically, there 
were mixed sensorimotor axonopathy with neurogenic patten in 
the muscles distal to the site of injury.

This study included patients with mixed upper and lower MNL 
signs whose cervical MRI showed focal cord lesion as degenerative 
lower cervical myelopathy and cervical syringomyelia. In 
myelopathy, the clinical clues were old age of patients, gradual onset 
of radicular paresthesia, weakness and wasting, and late spastic 
paraparesis with sphincteric disturbances. Electrophysiologically, 
normal conductions with chronic neurogenic pattern in the lower 
cervical roots (C7.8 and T1) muscles and degenerative lower 
cervical myelopathy in the cervical MRI were found and this 
matched with [30-38] who reported that cervical spondolytic 
myelopathy is the commonest spinal cord disorder in old people 
with a slow insidious onset of radicular paresthesia followed by 
fine motor skills dysfunction and atrophy of the hand or shoulder. 

 In cervical syringomyelia, the clues were gradual onset of 
jacket paresthesia, proximal and distal upper limbs weakness and 
wasting in asymmetrical manner with later spastic paraparesis, 
normal conductions with chronic neurogenic pattern in the distal 
and proximal muscles of upper limbs and long syrinx extending 
from C2- T1 with Arnold Chiari malformation in cervical MRI. This 
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agreed with [39,40] who reported that symptoms in syringomyelia 
develop slowly with dissociative paresthesias in a cape or half-cape 
distribution, and atrophy of intrinsic hand muscles or fasciculations 
may also be an early finding; signs of myelopathy in lower limbs can 
become evident as the disease progresses.

 This study included another demyelinating neuropathy (CIDP) 
like MMN but with sensorimotor presentation. Such manifestations 
of CIDP can be easily differentiated from each other clinically 
and electrophysiologically. Clinically, CIDP had a subacute onset, 
ascending nearly symmetrical weakness (proximal and distal) 
and wasting with glove and stoke paresthesia and observable 
myokymic movements in the proximal muscles in one patient. This 
matched with [41-42] who described that typical CIDP patients 
showed progression of proximal and distal muscle weakness over 
at least an 8-weeks period associated usually with paresthesia in a 
stocking-glove pattern. 

 The electrophysiological criteria were sensorimotor multifocal 
demyelinating features with secondary axonopathy and neurogenic 
pattern in the distal and proximal muscles, and this was compatible 
with who described the criteria of CIDP diagnostic criteria [43].

The MADSAM (phenotype of CIDP) was similar to MMNCB but 
with nerve paresthesia and asymmetrical mixed sensorimotor 
Multifocal demyelinating features. This matched with [44,45] who 
reported that sensori-motor manifestations in MADSAM usually 
start in upper limbs but with chronic onset and symmetrical 
pattern, and NCSs can provide mixed results (demyelinating and 
axonal) because of secondary axonal degeneration within time. 
The last demyelinating neuropathy in this study was the hereditary 
neuropathy (CMT). The clinical clues were childhood or young age 
of onset, positive family history, bilateral symmetrical ascending 
distal weakness and wasting (inverted champagne bottle), mild 
glove and stoke paresthesia, skeletal deformities (pes cavus). 
Electrophysiological clues were diffuse symmetrical sensorimotor 
demyelinating features (no CB) with secondary axonopathy in two 
patients and primary sensorimotor axonopathy in one patient. 
This agreed with [46] who reported that CMT patients manifest 
symmetric, slowly progressive distal motor neuropathy of the arms 
and legs usually in the 1st to 3rd decade resulting in weakness and 
atrophy of the muscles in the feet and/or hands with mild distal 
sensory loss and pes cavus.

In mononeuritis multiplex, the diagnostic points were 
subacute sensorimotor manifestations in specific nerves with 
electrophysiological evidence of sensorimotor axonopathy in 
separate nerves in upper and lower limbs, and mild demyelinating 
features in one patient. MM is frequently presented in asymmetrical 
fashion with an acute or subacute onset of sensorimotor deficits, 
and its diagnosis was confirmed with asymmetrical severe 
sensorimotor axonal loss more in the upper limbs or by the 
presence of CB, contrasting with a mild degree of demyelination 
outside the blocked nerve territory [47,48,49].

Primary etiologies were found in some patients of MM as 
rheumatoid arthritis and psoriasis, and one of patients was poly 

substance abuse for four years; this neuropathy may be attributed 
to the abusing substances as it was reported by [50] that abuse 
of n-hexane (common in teenage boys) may cause a symmetrical 
sensorimotor axonal neuropathy which starts insidiously or 
subacutely with a symmetrical fashion in hands and feet with 
dysautonomia. Few patients had no identifiable etiology for their 
neuropathy and this matched with [48-51] who found that 33% of 
cases originate from unidentifiable causes in which vasculitis may 
be the etiology; it was reported that asymmetry of neuropathy at 
the onset may be indicative of a multifocal process that quickly 
becomes confluent as in CIDP and vasculitis [52].

 This study included diabetic sensori-motor axonal 
polyneuropathy. The findings revolved around long standing 
diabetes, old male patients, gradual onset of nearly symmetrical 
ascending distal sensorimotor weakness with electrophysiological 
evidence of symmetrical sensori-motor axonopathy and 
neurogenic pattern in distal muscles of upper and lower limbs and 
this agreed with [53] who reported that diabetic sensorimotor 
neuropathy represents a diffuse symmetrical length-dependent 
neuropathy with predominant sensorimotor axonopathy. Finally, 
polyneuroradiculopathy was found more in males in middle and 
old age groups with gradual onset in most patients. The clues 
were asymmetrical proximal (more) and distal weakness of 
upper and lower limbs, radicular and glove, stoke paresthesia, 
Cranial nerves affection (facial diplegia, ophthalmoparesis) and 
electrophysiological evidence of sensori-motor axonopathy with 
neurogenic pattern in the distal, proximal, paraspinals and facial 
muscles (frontalis, few patients), and this was compatible with 
[54] who reported that clinical manifestations of polyradiculopathy 
are variable but often include symmetric or asymmetric distal and 
proximal weakness with a variable degree of sensory loss and it also 
agreed with [13] who reported that electrophysiological findings 
of polyneuroradiculopathy involve sensorimotor axonopathy and 
normally or mildly delayed FL with denervation in paraspinals, 
distal and proximal muscles.

 ESR was elevated in few patients; one of them was male with 
subacute onset of weakness and generalized lymphadenopathy, 
and he was diagnosed later to have lymphoma, another was female 
with gradual onset of the disease and others were lab free. CSF 
proteins were elevated in three patients; two of them were diabetic; 
one presented by subacute onset and another with gradual onset 
Of weakness mainly proximal and then diagnosed with diabetic- 
CIDP since it was reported by [55] those patients with D-CIDP have 
a slow and usually monophasic course in which worsening occurs 
over months while diabetic polyneuropathy generally has a much 
slower course in which worsening occurs over many years. The 
3rd one was known to have hereditary neuropathy, presented by 
subacute onset of increased weakness mainly proximal and showed 
initial response to steroids. The remaining patients were lab free. 

From clinical, neurophysiological, neuroradiological and 
laboratory findings of the mentioned neuromuscular disorders, 
we had an algorithm for easy approach of hand weakness in which 
the patients were divided into patients with unilateral and bilateral 
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weakness, motor and sensorimotor weakness, symmetrical and 
asymmetrical weakness with or without lower limb affection as 

shown in Figure 1A, 1B, 1C ,1D. 

Figure 1(A): Algorithm of clinical approach of distal upper limb weakness.

Figure 1(B): Algorithm of clinical approach of distal upper limb weakness.
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Figure 1(C): Algorithm of clinical approach of distal upper limb weakness.

Figure 1(D): Algorithm of clinical approach of distal upper limb weakness.
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Conclusion
Inflammatory disorders were the most frequent causes of hand 

weakness followed by compressive, degenerative, hereditary and 
traumatic ones.
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