Spectrum of Amyotrophic Lateral Sclerosis/Motor neuron disease:

Diagnostic Challenges

Jong Seok Bae, MD, PhD
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Until now, there has been no single specific test or objective tool for the confirmative diagnosis of amyotrophic lateral sclerosis (ALS).
Therefore, confident diagnosis of ALS is mainly based on clinical history and neurological features. In fact, diagnosing ALS is largely
done by an empirical manner and influenced by each clinician’s subjective decision. However, it is widely known that typical clinical
features become overt during the advanced stage of ALS. Hence the diagnosis of ALS, especially in the early stage of disease, is a
challenging problem. Nonetheless, early detection of ALS and inclusion in clinical trial, as well as multidisciplinary care, may lead to
better outcome of disease. Previous failures of therapeutic trial for ALS might be largely associated with this diagnostic issue. To
overcome this challenge in the diagnosis of ALS, researchers need to be familiar with diagnostic certainty and have full knowledge
about either mimicking conditions or variants or variants/spectrum of ALS. This article briefly review regarding these issues focusing
on the recent guide or literature and provide some clues for the better differential diagnosis of ALS.
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Table 1. Signs with a high positive predictive value” for amyotrophic lateral sclerosis where there is a history of progressive motor-only

weakness

Clinical signs Implications

Fasciculations

Bilateral wasting of the

The ‘split hand",% or ‘split hand plus’®

If generalized (easily missed over the anterior shoulders)

Lateral borders, particularly where there are also fasciculations (best observed without protrusion) and a brisk
tongue jaw jerk or orbicularis oris reflexes

Preferential wasting of the lateral border of the hand, that is, first dorsal interosseous and abductor pollicis

brevis compared to abductor digiti minim (‘split hand’) or flexor policis longus (‘split hand plus’). This is
thought possibly to reflect cortical organization

Head drop
cervical spondylosis

Emotionality
abnormal response to
glabellar tap

Cognitive or behavioral impairment

Weakness of neck extensors. Myasthenia gravis is a consideration but this sign should not be attributed to

Exaggerated response to emotional stimuli, usually crying, typically with bulbar weakness and often with an

Frontotemporal dementia overlap features

"Not formally validated.

Table 2. Awaji-shima consensus recommendations for diagnostic categories of ALS"

Clinically definite ALS

clinical or electrophysiological evidence by the presence of LMN as well as UMN signs in the bulbar region and at least two

spinal regions or the presence of LMN and UMN signs in three spinal regions

Clinically probable ALS
rostral to (above) the LMN signs

Clinically possible ALS

clinical or electrophysiological evidence by LMN and UMN signs in at least two regions with some UMN signs necessarily

clinical or electrophysiological signs of UMN and LMN dysfunction are found in only one region; or UMN signs are found

alone in two or more regions; or LMN signs are found rostral to UMN signs. Neuroimaging and clinical laboratory studies will
have been performed and other diagnoses must have been excluded
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Risk Difference (Hon event)
2009 deCarvalho et al. 52 55 33 65 114% 035 u 49 -0.20] —
2010 Boekestein et al. 66 93 65 93 115% -0.01 [0.14,0.12] —r
2010 Chen efal. 40 46 33 46 11.4% -0.02 [0.16,0.12] —r
2010 Douglass etal. 65 120 30 120 125% -0.28 [0.41,-0.17] —_—
2011 Krarup et al. 141 220 113 220 137% -0.13 [0.22,-0.04] —
2011 Schrooten etal. 170 200 132 200 141% -0.18 [0.27,-0.11] —
2012 Higashihara et al. 51 139 60 139 127% 0.06 [-0.05, 0.18] T
2012 Noto et al. 20 113 63 113 123% -0.10 }0.22,0.03] —
Total (35% C) 086 285 100.0% 0131022 004 S
Total events 665 541
Heterogeneity: Tau?= 0.01; Chi*= 34.81, df= 7 (P = 0.0001}; F= 80% u p ohs ; p ;5 035

Test for overall effect: 7= 2.77 (P = 0.006)

Hisk Difference (Hon-evend}
ZDUQ deCawalho et al. 7 7 7 7 165% 0.00[0.24,024] -
2010 Boekestein et al. 8 14 14 14 162% 0.43[0.16,0.70] —
2010 Chen et al. 13 13 13 13 171% 000F0.14,014] -
2011 Schrooten et al. 63 63 63 63 174% 0.00[0.03,003]
2012 Higashihara et al. 7 20 20 20 166% 0.65[0.43,087] -
2012 Moto etal. 0 6 3] 6 16.2% 1.00[073,1.27] —
Tolal (35505 123 123 10005 0.34 [0.08,0.75] i
Total events 95 123
Heterogeneity. Tau®= 0.27, Chi®= 234.58, df= 5 (F = 0.00001); F=98% 52 51 0 I é
Testfor overall effect Z=1 58 (P=0.11} Awad citesia 1EEC

Figure 1. Forest plot of all studies (A). Among amyotrophic lateral sclerosis (ALS) patients with all the categories, this diagram shows the
proportion of patients classified as probable or definite amyotrophic lateral sclerosis. Forest plot of selected studies which have the in-
formation about “clinically probable-laboratory supported” category (B). Among amyotrophic lateral sclerosis (ALS) patients confined
to this category, this diagram shows the proportion of patients classified as probable or definite amyotrophic lateral sclerosis. M-H;

Mantel-Haenszel, rEEC; revised El Escorial criteria.
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(1) ALS with cognitive impairment (ALSci)
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Table 3. Main mimics of MND based on experience of approximately 1,000 patients seen in a tertiary referral clinic, and with the key

clue to alternative diagnosis listed®

Predominant signs ~ Mimic disorder Key clues

LMN Benign fasciculations

Multifocal motor neuropathy with
conduction block

Neuralgic amyotrophy

Kennedy's syndrome (spinobulbar
muscular atrophy)

Motor-predominant CIDP
Inclusion body myositis

No weakness

Weakness greater than wasting and predilection for finger extensors, slowly progressive

Severe pain at onset and arrest of progression

Very slow progression with gynaecomastia, and often prominent chin fasciculations

Symmetrical, fluctuating, mild sensory features, slowed conduction velocity
Slowly progressive, predilection for quadriceps and medial forearms especially with serum

creatine kinase >1,000 IU/L

UMN Hereditary spastic paraparesis
history

Primary progressive multiple sclerosis

Younger-onset, slowly progressive, minimal upper limb involvement, especially with family

Slowly progressive, often with sensory features, especially where there is possible MRI

evidence of demyelination and positive CSF oligoclonal bands

Mixed Cervical myeloradiculopathy

Prominent neck pain especially with sphincter involvement. May be pure motor

CIDP, chronic inflammatory demyelinating polyradiculoneuropathy; CSF, cerebrospinal fluid; LMN, lower motor neuron; MND, motor neuron disease;

UMN, upper motor neuron.
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(3) tIAd 251 (metabolic myelopathies)
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