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The Criteria for Diagnosing Amyotrophic Lateral Sclerosis 
May Be Unsuitable for Clinical Use

Syuichi Tetsuka

Abstract

Background: The existing diagnostic criteria for definite, probable 
and possible amyotrophic lateral sclerosis (ALS) require at least one 
upper motor neuron (UMN) sign. However, we think some cases of 
ALS or motor neuron disease may be not able to fulfill the required 
criteria. We investigated whether the clinical presentation and course 
of patients with ALS or motor neuron disease fulfill the required cri-
teria or not.

Methods: In total, 296 patients who were diagnosed with ALS or 
motor neuron disease in the institute in the past 15 years were retro-
spectively investigated and analyzed.

Results: In total, 108 patients (36.5%) who exhibited lower motor neu-
ron (LMN) signs but not UMN signs at the early stage of the disease 
were diagnosed with ALS or motor neuron disease. Sixty-four of these 
108 patients (59.2%) who developed respiratory failure and swallow-
ing difficulty or UMN signs during the 5-year follow-up period were 
diagnosed with clinical ALS. No significant difference in the survival 
probability was observed between patients who exhibited both UMN 
and LMN signs and patients who exhibited only LMN signs.

Conclusion: These findings suggest that some of motor neuron dis-
ease cases who only exhibit LMN signs can be diagnosed as ALS. I 
suggest the revised El Escorial Criteria for the Diagnosis of ALS may 
be unsuitable for clinical use.

Keywords: Amyotrophic lateral sclerosis; Adult-onset sporadic 
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Introduction

Amyotrophic lateral sclerosis (ALS) is the most common and 

most severe form of motor neuron disease, eventually leading 
to death due to respiratory insufficiency within 3 - 5 years. 
ALS is characterized by the degeneration of lower motor neu-
rons (LMNs) in the anterior horn of the spinal cord or in the 
brainstem and of upper motor neurons (UMNs) in the motor 
cortex of the brain [1].

ALS phenotypes can be classified in many ways, and 
there is our preferred clinical classification [2] (Table 1). Pro-
gressive muscular atrophy (PMA) that is one of ALS types 
is clinically characterized solely by signs of LMN dysfunc-
tion. PMA patients who at any time later during follow-up 
develop UMN signs are then considered to have LMN-onset 
ALS [3]. However, the terminology called as PMA is not well 
recognized among neurological clinicians who actually treat 
these patients at present. Spinal muscular atrophy (SMA) is 
a hereditary neurodegenerative disease that mainly affects 
LMNs. It is divided into three types according to the age of 
onset and severity: type I (Werdnig-Hoffmann disease), type 
II (the intermediate form), and type III (Kugelberg-Welander 
disease) [4]. Although some SMA patients have an SMN gene 
mutation similar to that seen in childhood-onset types I-III 
[5], these cases are rare [4].

The broad sense of SMA includes adult-onset SMA and 
childhood-onset SMA. Therefore, it is clinically difficult to 
distinguish the broad definition of PMA from adult-onset spo-
radic SMA [3], which is also known as type IV SMA. Adult-
onset SMA is characterized as a sporadic disease in most 
cases, with onset in adulthood and old age and slow disease 
progression. Some cases exhibit muscular atrophy, muscle 
weakness, muscle fiber fasciculation, and decreased tendon 
reflex at distal upper extremities at the early stage of the dis-
ease, and these signs are gradually expanded to the whole 
body with motor dysfunction. In other cases, the disease on-
set is characterized by proximal muscle atrophy, particularly 
shoulder girdle muscle atrophy. Unlike ALS, the prognosis for 
adult-onset sporadic SMA is not death from the disease [6]. 
Although differential diagnosis of ALS with pure LMN in-
volvement from another motor neuron disease, spinal bulbar 
muscular atrophy (Kennedy-Alter-Sung syndrome), is impor-
tant, this polyglutamine disease can be diagnosed by genetic 
testing at present [7].

Whether PMA is an independent disease or a subtype of 
ALS remains unclear at the early stage of the disease. It is 
also difficult to distinguish adult-onset sporadic SMA from 
motor neuropathy. Furthermore, existing diagnostic criteria 
for definite, probable and possible ALS require at least one 

Manuscript accepted for publication July 20, 2016

Department of Neurology, Hospital of International University of Health and 
Welfare, 537-3, Iguchi, Nasushiobara, Tochigi 329-2763, Japan. 
Email: syuichi@jichi.ac.jp

doi: http://dx.doi.org/10.14740/jnr383w



Articles © The authors   |   Journal compilation © J Neurol Res and Elmer Press Inc™   |   www.neurores.org58

Diagnosing Amyotrophic Lateral Sclerosis J Neurol Res. 2016;6(4):57-64

UMN sign [3, 8]. However, in daily clinical consultations, 
many neurologists frequently encounter problems diagnosing 
cases of motor neuron disease using this diagnostic criterion. 
Therefore, in the present study, we investigated the clinical 
presentations and courses of PMA patients who only exhib-
ited LMN signs and whether it is possible to diagnose as ALS 
disease using the revised El Escorial Criteria for the Diagno-
sis of ALS.

Materials and Methods

Patient data

In total, 296 patients who were diagnosed with ALS or motor 
neuron disease by a neurologist during the past 15 years in 
Jichi Medical University Hospital in Japan were retrospec-
tively investigated. To diagnose ALS or motor neuron dis-
ease, not only clinical examination but also electromyogra-
phy was conducted. Furthermore, a nerve conduction study, 
magnetic resonance imaging, transcranial magnetic stimula-
tion and examination of cerebrospinal fluid were performed 
to distinguish other neuronal diseases such as multifocal 
motor neuropathy, myelopathy, and inclusion body myosi-
tis which were confirmed by muscular biopsy. In addition, 
patients with spinal bulbar muscular atrophy (Kennedy-Al-
ter-Sung syndrome) who had only LMN involvement were 
excluded according to genetic diagnosis. The final study 
population included 158 male patients with a mean age of 
61.8 years and 138 female patients with a mean age of 62.2 
years.

Retrospective observation

In this retrospective review, both the outcomes and clini-
cal manifestations of these patients were evaluated. Survival 
time, an endpoint in this study, was defined as the number of 
months from symptom onset until death from any cause or of 
tracheostomy for institution of permanent mechanical venti-
lation and incidence of non-invasive ventilation. The patient 
characteristics entered in univariate analyses were the age at 
onset, sex, and bulbar symptoms. Moreover, the onset of UMN 
signs in the patients who had only LMN signs was entered 

during follow-up periods. In addition, the death, respiratory 
failure, gastrostomy or swallowing disturbance, and developed 
UMN signs are the four measurements used as features for the 
diagnosis of clinical ALS. The retrospective analysis was ethi-
cally admitted without health risk by the Research Committee 
of CNS Degenerative Diseases of Japan.

Statistical analysis

For general statistical analyses, we used SPSS v.11.0.1 pro-
gram. χ2 tests for independent testing were applied to a two-
by-two contingency table with sex and bulbar symptoms. 
Student’s t-tests were applied to test differences in the mean 
age at onset. The effects of prognostic factors on survival were 
assessed using the Kaplan-Meier life-table method for all 296 
patients according to the presentation of UMN and LMN signs 
or only LMN signs. The log-rank test was used to assess the 
equality of the outcome functions. All tests were two-tailed, 
and significance was set at P < 0.05.

Results

Percentages of patients with motor neuron diseases accord-
ing to motor neuron symptoms and characteristics

Of 296 patients that were diagnosed as motor neuron diseases, 
188 patients (63.5%) who had UMN and LMN signs at the 
time of admission were diagnosed with ALS. In 108 patients 
(36.5%) who exhibited only LMN signs, ALS could not be 
confirmed (Fig. 1A). Even magnetic resonance imaging and 
transcranial magnetic stimulation could not confirm UMN 
signs in these patients. The mean age at onset of motor neuron 
dysfunction was 61.8 ± 11.2 years in patients with UMN and 
LMN signs and 62.3 ± 10.7 years in those with only LMN 
signs, with no significant difference between these ages (t-
test, P = 0.76, Table 2). The percentages of patients of either 
sex also were not significantly different between the groups 
(χ2 test, P = 0.93, Table 2). On the other hand, a significantly 
higher number of patients had a bulbar symptom and UMN 
and LMN signs than LMN signs only (χ2 test, P < 0.05, Table 
2). We found that there were more progressive bulbar palsy-
type ALS cases among the patients exhibiting both UMN and 

Table 1.  ALS Phenotypes as Recognized by Clinicians

Type Characteristic
ALS Mixed UMN and LMN sings in limbs and bulbar region
PMA Pure LMN syndrome, generally asymmetrical
Primary lateral sclerosis Pure UMN syndrome
Progressive bulbar palsy Isolated UMN or LMN signs, or both, confined to bulbar musculature
Flail arm syndrome Symmetrical, proximal, largely LMN weakness of upper limbs
Flail leg syndrome Symmetrical, distal, largely LMN weakness of lower limbs

ALS: amyotrophic lateral sclerosis; PMA: progressive muscular atrophy; UMN: upper motor neuron; LMN: lower motor 
neuron.
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LMN signs.

Outcomes of 108 patients with only LMN dysfunction

Figure 1B shows the outcomes of 108 patients whose ALS diag-
nosis could not be confirmed because of the presentation of only 
LMN signs. Thirteen patients (14%) had gastrostomy or dete-
riorated swallowing disturbance. Seventeen patients (16%) de-

veloped respiratory failure. Thirty-one patients (29%) died. Two 
patients (2%) developed UMN signs during 5-year follow-up. 
These results indicate that a total of 64 patients (59.2%), includ-
ing the patients listed above, were diagnosed with ALS during the 
5-year follow-up period on the basis of their poor prognosis and 
development of UMN signs, which is unlike adult-onset sporadic 
SMA. In summary, the death, respiratory failure, gastrostomy or 
swallowing disturbance, and developed UMN signs are the four 
measurements used as clinical features for the diagnosis of clini-

Table 2.  Baseline Characteristics of Patients With Those Motor Neuron Disease

Characteristic UMN and LMN signs Only LMN signs P value
The mean age at onset 61.8 ± 11.2 62.3 ± 10.7 t-test, P = 0.76
Sex (male/female) 100/88 58/50 χ2 test, P = 0.93
Bulbar symptom (+/-) 116/72 39/69 χ2 test, P < 0.05

UMN: upper motor neuron; LMN: lower motor neuron.

Figure 1. (A) Motor neuron disease patient’s percentages according to motor neuron signs (UMN: upper motor neuron; LMN: 
lower motor neuron). (B) The outcome of 108 cases whose definite, probable and possible ALS diagnosis was unable to be con-
firmed due to only LMN signs during follow-up periods. 
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cal ALS (Fig. 1B). Eleven patients (10%) continued to exhibit 
only LMN signs for 5 years and more. Six patients continued to 
exhibit only LMN signs for less than 5 years during follow-up, 
and 27 patients (25%) did not complete follow-up examination 
because of moving out to other institutes (i.e., censured).

Survival probability in both groups according to motor 
neuron symptoms (both UMN and LMN or only LMN)

The Kaplan-Meier survival curves of 188 ALS patients who 
exhibited both UMN and LMN signs and 108 patients who 
exhibited only LMN signs are shown for all 296 patients in 
Figure 2A. There was a statistically significant difference be-
tween these survival curves (log-rank test, P < 0.05). Patients 
who only exhibited LMN signs had a higher survival probabil-

ity than those who exhibited both UMN and LMN signs, and 
several patients survived for a long period. However, the time 
from onset to death was limited to 5 years by examination, and 
the Kaplan-Meier survival curves of the 260 patients (173 with 
both UMN and LMN signs and 87 with only LMN signs) with 
vs. without UMN signs did not reveal any differences (log-
rank test, P = 0.06, Fig. 2B). As a result, when the time from 
onset to death was limited to 5 years, there was a no significant 
difference in the survival curves (Fig. 2B) unlike the period 
without limitation (Fig. 2A).

Disease duration in patients who had only LMN dysfunc-
tion and were not diagnosed with ALS

Eleven patients who exhibited only LMN signs for 5 years and 

Figure 2. Kaplan-Meier survival curves for patients with motor neuron disease. (A) Kaplan-Meier survival curves for motor neuron 
disease patients (N = 188) with UMN and LMN signs (blue line) versus those (N = 108) with only LMN signs (red line) for all 296 
patients according to the motor neuron symptoms status. Vertical bars indicate censured data. A significant difference was found 
between the two survival curves (log-rank test, P < 0.05). (B) Time from onset to death was limited to 5 years by examination. 
The curves of 260 patients (173 with both UMN and LMN signs and 87 with only LMN signs) with vs. without UMN signs did not 
reveal any difference (log-rank test, P = 0.06). 
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more included four males and seven females. The average age 
at disease onset was 57.2 years in male patients and 50.4 years 
in female patients. The primary symptoms were unilateral 
muscle weakness of the upper extremities in seven patients, 
unilateral muscle weakness of the lower extremities in three 
patients, and bilateral muscle weakness in the lower extremi-
ties in one patient. Figure 3 shows the duration of disease in 
patients with only LMN signs for 5 years and more (5 - 10 
years in five patients, 10 - 15 years in two patients, 15 - 20 
years in one patient, and more than 20 years in three patients). 

Some patients exhibited only LMN signs over lengthy periods. 
The abilities of these 11 patients to complete activities of daily 
living were as follows: seven patients were ambulatory, four 
patients were not ambulatory, four patients were self-sufficient 
in daily life, six patients required assistance in daily life, and 
one patient had swallowing difficulty and required assistance 
in daily life. The longest retrospective history of a patient for 
ALS patients was approximately 480 months (Fig. 2A).

Example cases of motor neuron disease having only LMN 
signs

Case 1 (had only LMN signs for 5 years and more): 53-year-
old female patient; disease onset at 38 years old; muscle weak-
ness in the left lower extremities. Clinical course: the patient 
was hospitalized at our institute when she was 44 years old 
because of muscle weakness of the extremities (manual mus-
cle testing: deltoid 3/3, wrist 5/5, iliopsoas 3/3, and tibialis 
anterior 1/1) and a decrease in deep tendon reflexes. Elec-
tromyography showed active neurogenic change in the ex-
tremity muscles. The muscle weakness gradually progressed. 
Recent clinical condition: manual muscle testing: deltoid 1/1, 
wrist 4/4, iliopsoas 1/1, and tibialis anterior 0/0. The patient 
was unable to walk. At 14 years after disease onset, UMN 
signs had not developed. She died because of right putaminal 
hemorrhage in 53 years old. Autopsies were performed. His-
tological examination showed not only atrophy of the anterior 
horns of the spinal cord, but also the extensive dropout of 
anterior horn cells in lumbar cord and cervical spinal cord 
(Fig. 4).

Figure 3. Percentage of disease durations of patients with only LMN 
signs and who have been not diagnosed as ALS. 

Figure 4. Kluver-Barrera stain. Cervical spinal cord (C7). Histological examination showed not only atrophy of the anterior horns 
of the spinal cord, but also the extensive dropout of anterior horn cells in cervical spinal cord with the pure LMN cases by autop-
sies. 
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Case 2 (had only LMN signs for 5 years and more): 
65-year-old female patient; disease onset at 41 years old; 
muscle weakness in both lower extremities. Clinical course: 
this patient had a family history (older sister, younger brother, 
and cousin) of similar disease symptoms. The patient exhib-
ited muscle weakness of the extremities (manual muscle test-
ing: deltoid 4/4, wrist 3/4, iliopsoas 3/3, and tibialis anterior 
4/4) and lost DTRs at 61 years of age. Electromyography 
showed inactive neurogenic change in the extremity muscles. 
The muscle weakness gradually progressed. Recent clinical 
condition: manual muscle testing: deltoid 3/3, wrist 3/3, ili-
opsoas 3/3, and tibialis anterior 4/4. Compared with 4 years 
previously, the symptoms progressed very slowly. The patient 
was still able to walk with assistance 24 years after disease 
onset.

Discussion

Cases of adult-onset motor neuron diseases that exhibit only 
LMN signs can be diagnosed as PMA, although the terminol-
ogy is not well recognized among neurological clinicians. Ac-
cording to the ALS diagnostic criteria, definite, probable and 
possible ALS diagnosis requires at least one UMN sign [8]. 
Therefore, it is difficult to diagnosis these patients as ALS. 
Adult-onset sporadic SMA (type IV): 1) is sporadic in many 
cases; 2) begins in adulthood or old age; and 3) shows slow 
disease progression that results in a relatively favorable prog-
nosis. It has not yet been concluded whether it is an independ-
ent disease or subtype of ALS. In addition, it is difficult to 
distinguish this disease from motor neuropathy in many cases. 
In the present study of 296 motor neuron disease patients, we 
found that 108 patients (36.5%) did not exhibit UMN signs and 
exhibited only LMN signs during early stage disease. How-
ever, 64 of these patients (59.2%) developed respiratory failure 
and swallowing disturbance or UMN signs during 5-year fol-
low-up, resulting in the diagnosis of ALS rather than adult-on-
set sporadic SMA at later stages of the disease, using the four 
measurements as clinical features for the diagnosis of clinical 
ALS (gastrostomy or swallowing disturbance, and developed 
UMN signs) which are based on evidence that ALS prognosis 
is within 3 - 5 years. This was because their prognosis was 
poor and they developed UMN signs during follow-up, which 
are not observed in adult-onset sporadic SMA. Although pa-
tients with adult-onset sporadic SMA tended to live longer 
than those with ALS, shorter survival in adult-onset sporadic 
SMA is associated with the same risk factors that predict poor 
survival in ALS [1].

Some of the results of this study are well-known as the 
longer duration of PMA than those of classical ALS. In the 
present study, patients who exhibited only LMN signs also had 
a higher survival probability than those who exhibited UMN 
and LMN signs, and several patients survived for a long period 
after disease onset. The results indicate that the group of 108 
patients who exhibited only LMN signs may have included 
some patients with adult-onset sporadic SMA who had the 
abovementioned clinical characteristics. In addition, this study 
indicated that a few adult-onset sporadic SMA patients with 
one affected body region, as observed in the flail arm and leg 

syndromes, should be considered distinct from a motor neu-
ron disease like ALS because symptom progression in these 
syndromes is much slower than in ALS [9, 10], and we indi-
cated these results even in case examples. In addition, because 
it is important to make the differential diagnosis of ALS from 
adult-onset sporadic SMA, further their genetic background 
(SMN1 and SMN2) analysis is required for the presence of 
adult-onset sporadic about these 11 cases (Fig. 3) [5]. This is 
an issue in the future. On the other hand, some studies reported 
that some of their PMA patients had an “ALS-like” disease 
course with aggressive disease progression and early death, al-
though they studied fewer number of patients compared with 
our study [11, 12]. Survival probability in both groups accord-
ing to motor neuron signs (both UMN and LMN or only LMN) 
in this retrospective study was similar to these studies, when 
the time from onset to death was limited to 5 years by exami-
nation. However, the medical positioning between ALS, PMA 
and adult-onset sporadic SMA is unclear at present, when neu-
rological clinicians actually treat these patients. Therefore, we 
indicate the positioning in Figure 5 on the basis of this study. 
Pathologic studies have shown UMN involvement which Betz 
cells had presumably disappeared, and absence of astrocytosis 
of the V layer in the primary motor cortex and pyramidal tract 
degeneration in patients with only LMN signs who were clini-
cally diagnosed while alive with PMA [13, 14]. We also con-
firmed the atrophy of the anterior horns of the spinal cord and 
the extensive dropout of anterior horn cells in lumbar cord and 
cervical spinal cord in the case1 with the pure LMN cases by 
autopsies. It is generally accepted that the time from ALS on-
set to death due to respiratory insufficiency is 3 - 5 years. In ad-
dition, we found no difference in survival probability between 
patients who exhibited both UMN and LMN signs and those 
who exhibited only LMN signs within 5 years; however, a sig-
nificant difference was detected during the 40-year follow-up. 
Patients who only exhibited LMN signs had a higher survival 
probability than those who exhibited both UMN and LMN 
signs, and several patients survived for long periods. These 

Figure 5. The medical positioning between ALS, PMA and adult-onset 
sporadic SMA. PMA: progressive muscular atrophy; SMA: spinal mus-
cular atrophy. 
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results indicate that the group of patients who exhibited only 
LMN signs may have been influenced by including patients 
with adult-onset sporadic SMA. Therefore, patients who only 
exhibited LMN signs and died within 5 years were diagnosed 
with ALS retrospectively. Thus, the 5-year rule may be appli-
cable for diagnosing ALS. We aimed to distinguish ALS from 
adult-onset sporadic SMA according to the disease duration of 
at least 5 years.

However, the numbers of adult-onset sporadic SMA 
among groups of patients with motor neuron diseases are 
small. In most PMA cases, disease progression during the ear-
ly stage of the disease is relentlessly progressive, eventually 
leading to death because of respiratory insufficiency within a 
few years. Therefore, PMA should be considered as a form 
of ALS. These results suggest that diagnostic confirmation of 
motor neuron disease according to clinical symptoms at the 
early stage of the disease is difficult, and patient follow-up is 
critical. In addition, our results indicate that some ALS patients 
exhibit only LMN signs during the early stages of the disease. 
Because existing diagnostic criteria for definite, probable and 
possible ALS require at least one UMN sign, it may be neces-
sary to revise these criteria to make them more applicable in 
clinical use. Traynor et al advocated that the El Escorial [15] 
are excessively restrictive, and levels of diagnostic certainty 
cannot be used as prognostic indicators [16]. Thereafter, the 
revised El Escorial Criteria for the Diagnosis of ALS were es-
tablished in 2000 [8], moreover the Awaji criteria which have 
been proven to be more sensitive in the diagnosis of ALS by 
making much account of electromyography studies’ outcome 
were advocated in 2008 [17]. But it was not basically different 
from the revised El Escorial Criteria with regard to the restric-
tiveness. Utility of the revised El Escorial Criteria is immense 
for clinical research, pharmacological trials and exchange in-
formation among research centers. In addition, the El Escorial 
clinical criteria for the diagnosis of ALS are considered very 
reliable, with virtually absent risk of false-positive diagnosis 
[18, 19]. However, this study indicates that the clinical pres-
entation and course of some ALS patients have not adhered to 
the criteria in the point of view of neurological clinicians who 
actually treat these patients. European EFNS Task Force on 
Management of Amyotrophic Lateral Sclerosis in 2005 also 
did not recommend that patients are told they have definite, 
probable and possible ALS in practice. The clinician must de-
cide, on the balance of probability, whether or not the patient 
has ALS, even in the absence of unequivocal UMN and LMN 
signs [20]. The neurological clinician would discuss with those 
patients about these very percentages, and counsel that ALS 
might be in their future. As neurological clinician, we think 
that it is ideal consultation. However, according to the inter-
national criteria for the diagnosis of ALS that are too restric-
tive, we speculate that some countries create their guideline 
for ALS like Japan. As the results, I just want to advocate that 
according to the international criteria for the diagnosis of ALS 
that are too restrictive, some ALS patients that do not fulfill the 
required criteria for the diagnosis of ALS might not be able to 
receive medical welfare aid with regard to intractable neuro-
logical diseases like Japan. I think that some neurological cli-
nicians following ALS patients frequently encounter in daily 
clinical consultation.

Conclusion

In conclusion, some cases of motor neuron disease in which 
patients exhibited only LMN signs can be diagnosed as having 
ALS by follow-up of their clinical course. In addition, some 
ALS patients suffer a disadvantage because of the international 
criteria for the diagnosis of ALS that are too restrictive. In ad-
dition, the 5-year rule may be reasonable for clinically diag-
nosing ALS. Therefore, I propose that the revised El Escorial 
Criteria for the Diagnosis of ALS may be unsuitable for clini-
cal use.
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