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Abstract Background Amyotrophic lateral sclerosis (ALS) is a neurodegenerative disease that
affects the upper and lower motor neurons. The correct diagnosis at the onset of the
disease is sometimes very difficult, due to the symptoms being very similar to those of
other neurological syndromes.
Objective This study aimed to analyze the initial manifestations, the specialty of the
first physician visited due the initial complaint, the misdiagnoses, as well as the
unnecessary surgical interventions in a new ALS Brazilian population.
Methods The medical records of 173 patients with typical ALS were reviewed.
Results The present study demonstrated that other symptoms, besides weakness,
were very frequent as initial presentation of ALS, and orthopedics was the medical
specialty most sought by patients at the onset of symptoms. Our frequency of
misdiagnoses was 69.7%, and in 7.1% of them, an unnecessary surgical intervention
was performed.
Conclusions Amyotrophic lateral sclerosis presents a very large pool of signs and
symptoms; therefore, there is an urgent need of increasing the disease awareness to
other specialties due to the high frequency of misdiagnoses observed in clinical
practice.
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INTRODUCTION

Amyotrophic lateral sclerosis (ALS) is a progressive neuro-
degenerative disorder affecting both upper and lower motor
neurons, presenting with weakness, atrophy, spasticity, fas-
ciculations and reflexes abnormalities.1 The diagnosis of ALS
is based upon clinical aspects,2 supported by electromyog-
raphy and image.3 However, a definitive diagnosis may be
difficult, at least in part due to the non-specificity of the
diseasemanifestations and the lackof a diagnostic biomarker
leading to a prolonged period of investigation and a frequent
initial misdiagnosis.4 In this context, these patients are
frequently submitted to unnecessary investigations and
medical interventions,4–6 in addition to a heavy emotional
distress.7 On the other hand, an early diagnosis avoids
unnecessary investigation and allows an early onset multi-
disciplinary care, which is known to be associated to a better
prognosis, in addition to capacitate the patient to participate
in clinical trials, that are becomingmore andmore frequent.8

In this study, we reviewed the initial diagnosis of ALS
patients followed at our university hospital.

METHODS

The database of the neuromuscular and neurogenetics clinic
of the university hospital of Faculdade de Medicina de
Ribeirão Preto, Universidade de São Paulo (HCFMRP-USP)
was retrospectivelyaccessed consideringaperiod of 12years.
All patients included fulfilled the Gold Coast criteria for
definite ALS.9 Patients with autoimmune disorders, heredi-
tary motor neuropathies, and possible and probable ALS
were excluded.

Age, sex, and age of onset were determined for epidemio-
logical analysis. For further analysis symptom at onset, the
medical specialty of thefirst physician visited after the initial

complain, the first diagnosis, and the surgeries undertaken
during the study period were also considered.

All patients underwent rigorous neurological evaluation.
Symptoms at onset were characterized as motor and non-
motor. Motor symptoms included limb weakness, atrophy,
dysphagia, or dysarthria (bulbar), respiratory distress,
cramps, and fasciculation. Non-motor symptoms reported
included paresthesia, clumsiness, pain, asthenia, and ankle
strain. This studywas approved by the local ethics committee
(11558113.4.0000.5440).

RESULTS

A total of 250 patients diagnosed with ALSwere found in the
local database considering the selection period. Onehundred
seventy-three out 250 patients were classified as having a
definite ALS. Themissing points on the noteswere verified by
a phone call. Therewere 103men and 70women, and the age
at onset ranged from 22 to 82 years old, with a mean of
51 years and a median of 51.9 years.

The initial complaint could be recovered for 171 patients.
The most often initial complaint was limb weakness (83
patients, 48.5%), frequently accompanied by other manifes-
tations, such as fasciculations and cramps. Thirty-eight
patients (22%) reported atrophy and clumsiness, followed
by bulbar onset manifestations (28 patients, 16.8%). In 22
patients (12.8%), the initial manifestations could not be
attributed directly to a motor neuron dysfunction. The
most frequent was pain (15 patients), localized at the limbs
or at the cervical or lumbosacral column. Some other non-
specific complaints were asthenia, ankle strain, paresthesias
and, very occasionally, dyspnea.

One hundred thirty-eight patients had the spinal presen-
tation (79.8%), including the upper limbs in 72 (42%) and the
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lower limbs in 66 (38%); the bulbar presentation was seen in
32 patients (18.5%); the respiratory onset in 2 (1.16%), and 1
patient presented a generalized weakness when first seen
(0.6%).

In 99 patients, a clear initial diagnosis and the medical
specialty searched by the patient could be established. The 2
most frequent specialties were orthopedics (ankle strains
and limb or column pain) for 35 patients (35.4%), followed by
neurology in 33 patients (33.3%) (►Table 1). The list of the

remaining specialists is long: general practitioner, occupa-
tional doctor, psychiatrist, geriatrician, gastroenterologist,
pulmonologist, endocrinologist, and gynecologist. For the
bulbar onset disease, dentists, otolaryngologists, and head
and neck surgeons were often sought at the disease onset
(►Table 1).

Amyotrophic lateral sclerosis was the initial diagnosis in
only 30 of them (31%), most of them performed by neurol-
ogists. Common alternative diagnoses were radiculopathies
and other spinal cord disorders (17 patients), occupational
lesions (5 patients), and focal neuropathies (2 patients), most
of these performed by orthopedists. One patient was sub-
mitted to wrist surgery due to “severe carpal tunnel syn-
drome,” and five to cervical spine surgeries. None of them
presented benefit with these surgical procedures. Other
common initial diagnoses were cerebrovascular disease
(nine patients) and psychiatric disturbances (six with de-
pression or anxiety), commonly performed by general clini-
cians.Most of the patientswith bulbar onset disease received
multiple diagnoses, including denture prosthesis dysfunc-
tion (two patients), gastroesophageal reflux disease (three
patients), or a psychiatric condition (►Table 1). Only eight
patients with bulbar onset received a correct diagnosis when
first seen. One of these patients with an initial diagnosis of
turbinate hypertrophy was also submitted to nasal surgery.

DISCUSSION

The diagnosis of classical ALS presenting with upper and
lower motor neuron signs is straightforward. However, this
scenario is different in patients evaluated when motor
neuron dysfunction is not clear, and complaints are vague
and nonspecific, or the onset manifestations are unusual. In
addition, the samemanifestations present in the early stages
of ALS are shared with several other mimicking diseases,
increasing the difficulties.10 Additionally, it has been recent-
ly shown that those professionals who initially see the
patients may not be properly prepared to recognize the
presence of the motor neuron syndromes.11

In the present analysis, we focused on the initial diagnosis
ALS patients received, and the medical specialty of the
physician in charge of it. Approximately ⅔ (69.7%) of the
patients seen in the study period were misdiagnosed. In the
literature, this rate varies from 13 to 68.4%.3,4,6,12–16 Radi-
culopathy and spinal cord disorders, stroke, depression,
repetitive strain injury, and mononeuritis multiplex are
some of the most frequent diagnoses received by our
patients, similarly to those observed in other studies.6,13–18

Grouping the similar diagnoses under the same denomina-
tor, the main groups were radiculopathies and other spinal
cord/spine disorders, neuropathies, stroke, oropharyngeal
dysfunctions, and neurodegenerative disorders/systemic
diseases. This list is also shared with the same studies listed
above.6,13–18

This long list of diagnoses is probably associated with the
large number of the professionals that have seen these
patients. Orthopedists were the most frequent specialists
initially searched by these patients, followed closely by

Table 1 Amyotrophic lateral sclerosis diagnostic route:
medical specialty and diagnosis at the beginning of the disease

Specialty Number
(%)

Mistaken diagnosis
(number of patients)

Orthopedist 35 (35.4) Radiculopathies/vertebral
column (17)
Repetitive strain injury (4)
Joint sprain (2)
Hand trauma (2)
Carpal tunnel syndrome (1)
Median nerve
mononeuropathy (1)
Fibular nerve injury (1)
Surgery trauma (1)

Neurologist 33 (33.3) Stroke (7)
Multiple sclerosis (3)
Multiple
mononeuropathy (2)
Multisystemic atrophy (2)
Cervical plexopathy (1)
CIDP (1)
Garcin syndrome (1)
Hereditary spastic
paraplegia (1)

General
practitioner

10 (10.1) Depression/anxiety (2)
Gastroesophageal reflux (1)
Multiple mononeuropathy
(2)
Parkinson’s disease (2)

Otolaryngologist 08 (8.1) Stroke (2)
Dental prosthesis
dysfunction (1)
Vocal cord injury (1)
Gastroesophageal reflux
(1)

Head and
neck surgeon

02 (2) Vocal cord injury (1)

Occupational
doctor

02 (2) Depression/anxiety (1)
Repetitive strain injury (1)

Psychiatrist 02 (2) Depression/anxiety (2)

Geriatric 02 (2) Lung disease (1)

Gastroenterologist 01 (1) Gastroesophageal reflux (1)

Pulmonologist 01 (1) Lung disease (1)

Dentist 01 (1) Dental prosthesis
dysfunction (1)

Endocrinologist 01 (1) Thyroid disease (1)

Gynecologist 01 (1) Depression/anxiety (1)

Abbreviations: ALS, amyotrophic lateral sclerosis; CIDP, chronic
inflammatory poliradiculoneuropathy.
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neurologists, and then by a myriad of other specialists. In the
study by Kano et al.,19 more than 50% of ALS patients did not
look for a neurologist initially. Similar to our findings,most of
their patients had a limb onset disease and were seen by an
orthopedist, resulting in a diagnosis delay of more than
10 months.19 In a recent review about time to diagnosis
and diagnosis delay in ALS, Richards et al.10 found that in
most studies, but not in all, time to diagnosis was shorter for
those patients seen initially by neurologists. The misdiag-
noses were much less frequent, although the final diagnosis
may have required a second or even a third neurologist.10

Patients with bulbar onset deserve an individual analysis.
Although their time to diagnosis is usually shorter,4,6,20 they
are usually seen by a variety of specialists, including dentists,
otolaryngologist, head and neck surgeons, and gastroenter-
ologists. This tends to result in unappropriated diagnosis as
gastroesophageal reflux, dental prosthesis dysfunction, and
vocal cord injury. The same situation has been reported in
other studies.6,21 In addition, symptoms might be remained
isolated to the bulbar territory since the bulbar-onset is not
uniformly associatedwith a rapid progression, increasing the
average delay between symptom onset and diagnosis.22

Misdiagnosis may also imply in unnecessary interven-
tions. In 7.1% of our patients with an initial incorrect diag-
nosis, a surgery was performed with no apparent benefit.
Most of them were spinal cord surgeries, followed by carpal
tunnel surgeries. The same has already been described by
several other authors. Pinto et al.23 showed that 111 patients
(16.9%) had at least one eligible surgical intervention before
disease onset. Srinivasan et al.24 described 34 cases (13%) of
surgeries in a group of 260 ALS patients due a wrong initial
diagnosis. Bakola et al.5 also described that 13 (7.9%) among
164 consecutive patients with ALS underwent unnecessary
surgical procedures. As in five of our patients, a spinal
surgery was performed in nine of their patients. Another
one of their patients suffered a vocal cord polypectomy,5 a
procedure not performed in any of our patients. In three
patients, a carpal tunnel syndrome surgery was performed,5

as in one of our patients.
Pinto et al.23 suggested that ALS patients who underwent

surgical procedures less than 3 months after the clinical
disease onset were at riskof amore rapid progression of their
disease, in addition to postponing proper diagnosis by
approximately 5 to 6 months.4,5 Srinivasan et al.24 reported
that initial evaluation by a surgeon rather than a neurologist
increases the possibility of an unnecessary surgery being
performed.

Diagnosing ALS is still based on clinical skills, and there is
no doubt itmaybe a very difficult task at the very early stages
of the disease. However, according to Poon et al.,25 95% of the
diagnostic problems are, in general, related to physician
cognitive error that results from lack of knowledge about
the disease and inadequate decisions, including investigation
strategy and inappropriate interpretation of the results. A
poster presented at the 2021 American Academy of Neurol-
ogy arrived to the same conclusion.11 It seems that the
problem relies in not recognizing the motor neuron syn-
dromes themselves, not in the differential diagnosis between

the different motor neuron diseases. This observation prob-
ably explains the absence of important differential diagnosis
that should be considered, including multifocal motor neu-
ropathy and late onset spinal muscular atrophies.

It seems to us that ALS teaching should receive more atten-
tion at medical schools and resident training programs. Addi-
tionally, the referring system to a neuromuscular center should
be optimized as it has been demonstrated that this action
improves diagnosis and decreases the time spent on it.26
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