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Neurological diagnoses in
the emergency room

Differences between younger and older patients

Marcos C. Lange, Vera L. Braatz, Carolina Tomiyoshi, Felipe M. Novak,
Artur F. Fernandes, Laura N. Zamproni, Elcio J. Piovesan,
Edison M. Novak, Helio A.G. Teive, Lineu C. Werneck

ABSTRACT

Neurological diseases are prevalent in the emergency room (ER). The aim of this study was
to compare the neurological diagnoses between younger and older patients evaluated
in the ER of a tertiary care hospital. Method: Patients admitted to the ER who required
neurological evaluation in the first 24 hours were separated into two groups based on
age, <50 years old and >50 years old. Results: Cerebrovascular disease (59.6% vs. 21.8%,
p<0.01) was most frequent in the >50 years old group. Seizures (8.1% vs. 18.6%, p<0.01)
and primary headache (3.7% vs. 11.4%, p<0.01) were most frequent in the <50 years
old group. Conclusion: The current study demonstrated that these three neurological
diagnoses represented the majority of the neurological evaluations in the ER. National
guidelines for ER teams that treat these prevalent disorders must be included in clinical
practice and training.

Key words: nervous-system disease, stroke, headache, seizures, emergency medical
services, health services epidemiology.

Diagnésticos neurolégicos na sala de emergéncia: diferencas entre pacientes
jovens e idosos

RESUMO

Doencas neuroldgicas sdo prevalentes na sala de emergéncia (SE). O objetivo deste
estudo é comparar a ocorréncia de diagnésticos neuroldgicos entre pacientes jovens
e idosos atendidos na SE de um hospital terciario. Método: Pacientes admitidos na SE
que necessitaram avaliacdo neuroldgica nas primeiras 24 horas apds a admissdo foram
separados em dois grupos baseados na idade, <50 anos de idade e >50 anos de idade.
Resultados: Doenca cerebrovascular foi o diagnéstico mais comum nos pacientes >50
anos (59,6% vs. 21,8%, p<0,01). Convulsces (8,1% vs. 18,6%, p<0,01) e cefaléias primarias
(3,7% vs. 114%, p<0,01) foram mais frequentes no grupo <50 anos. Conclusdo: O presente
estudo demonstrou que esses trés diagndsticos neuroldgicos representam a maioria das
avaliagdes neuroldgicas na SE. Diretrizes nacionais para os profissionais emergencistas
que tratam estas doencas devem ser incluidos na pratica clinica e no treinamento médico.
Palavras-chave: doenca do sistema nervoso, AVC, cefaléia, convulsdes, servico médico
de emergéncia, epidemiologia em servicos de saude.

In recent years, with technological
improvement and new methods of ther-
apeutic management, emergency med-
icine has become an important medical
specialty. Patients evaluated in the emer-
gency room (ER) could have life-threat-

ening diseases that must be identified im-
mediately to begin the correct treatment
and improve patient prognosis. Neuro-
logical disorders are a common reason
for admission to the ER and are associ-
ated with high morbidity and mortality,
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increasing public-health costs'. From 8% to 15% of all pa-
tients admitted to the ER in general hospitals require as-
sessment by a neurologist®.

Generally, cerebrovascular disease (CVD), headache
and epilepsy accounted for almost half of all acute ad-
missions related to neurological diseases®, and elderly pa-
tients had the highest incidence of neurological symp-
toms during ER evaluation®.

In Brazil, there is little information available on the
characteristics of the neurological consultation that takes
place in the ER. The aim of this study was to evaluate
the clinical profile and short-term follow-up of patients
admitted to the ER of a university hospital and to com-
pare young and old patients in an attempt to identify dif-
ferent patterns.

METHOD

A retrospective review of the data bank from the
Emergency Neurology Unit of the Neurology Division of
the Hospital de Clinicas at the Universidade Federal do
Parand (HC-UFPR) was done. The ER of the HC-UFPR
is a tertiary care, nontrauma reference unit, exclusively
dedicated to public-health assistance. The clinical neu-
rological staff of the hospital is on call 24 hours a day, 7
days a week. The study was approved by the Local Ethics
Committee of the institution.

All patients admitted to the ER of the HC-UFPR who
required neurological assessment from February 2007 to
January 2008 were evaluated. Inclusion criteria for the
study were patients older than 14 years with acute neu-
rological symptoms, evaluated by the ER staff and by the
hospital neurologist in the 24 hours following admission.
Exclusion criteria were nonemergency patients and pa-
tients without data on the medical registers to confirm
the patient’s diagnosis and outcome.

The data evaluated were gender, age, main diag-
nosis and outcome (discharge or hospital admission and
death). Only deaths that occurred in the first 72 hours
after ER admission were considered to be related. All
patients were submitted to a neurological clinical eval-
uation and when necessary, laboratory and neurolog-
ical complementary analyses were performed for deter-
mining the final diagnosis, including brain computed
tomography, brain magnetic resonance imaging, dig-
ital arteriography, cerebrospinal fluid analysis, elec-
troencephalography or electromyography with nerve
conduction study that was based on the clinical neuro-
logical findings. Patients with previous neurological dis-
eases were included when they presented acute compli-
cations or a recent worsening of symptoms. The main
diagnoses were categorized into the following disease
groups: [A] CVD, confirmed based on brain imaging
that was distinct from arterial and venous, hemorrhagic
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and ischemic stroke conditions. This diagnosis was con-
cluded only for patients with symptom onset within the
last 24 hours; [B] A diagnosis of epilepsy was considered
when the patient presented with a previous history of
seizures and was admitted because of convulsive symp-
toms within the last 6 hours; or if the patient presented
with first-ever seizures within the past 24 hours without
secondary findings after clinical, neurological and com-
plementary evaluation, excluding a secondary seizure;
[C] Primary headache was considered when the patient
presented with a previous history of primary headache
with symptoms worsening within the past 24 hours; or if
clinical, neurological and complementary evaluation ex-
cluded secondary causes for the symptoms in a patient
without a previous headache history; [D] Neurological
symptoms secondary to clinical condition (SCC) were
considered when the neurological symptoms were re-
lated to clinical diseases due to systemic infection or dis-
turbances in metabolic, cardiac, endocrine or other sys-
tems that were confirmed by complementary methods;
[E] Central nervous system (CNS) infection was consid-
ered when clinical, neurological and complementary di-
agnosis confirmed acute meningitis, encephalitis or brain
abscess. This group included patients with CNS infec-
tions that were secondary to HIV/AIDS.

All of the other disorders identified during the period
of study and evaluated by the neurologist within the first
24 hours after ER admission were based on the current
clinical guidelines and expertise of the neurologist. They
included psychiatric conditions, neuromuscular disor-
ders, demyelinating disease, movement disorder, CNS
neoplasm, spinal cord acute disease, unspecified isolated
cranial nerve palsy and other less common neurological
conditions.

After diagnosis evaluation, patients were separated
in two age groups, a younger group (<50 years old) and
an older group (>50 years old) to identify the main diag-
nosis and outcome.

The statistical analysis was performed with SPSS 12.0
software (SPSS Inc.). Statistical significance was assessed
by a Student’s t-test for the parametric variables, and the
chi-square and Mann-Whitney tests were used for the
non-parametric variables. Statistical significance was de-
termined at p<0.05.

RESULTS

Of 8723 patients admitted to the ER of the HC-
UFPR in the study period, 937 (10.7%) were evaluated
by the neurology staff. Data forms were completed in
780 (83.2%) of the cases. Incomplete information in the
data bank excluded the other 157 (16.8%) patients from
the study analysis.

Of the 780 patients, 410 (52.5%) were female, and
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Table 1. Main neurological diagnoses and clinical outcomes for 780 patients evaluated by the neurology staff in the ER.

No. of cases Gender Discharge ~ Admission Deaths
Diagnosis n % Female Male Meanage £SD n % n % n %
CvD 333 42.69 163 170 61451519 104 3123 229 6877 24 721
Epilepsy/seizure 100 12.82 52 48 43311964 63 63 37 37.00 0 -
SCC 63 808 25 38 5947 £1686 32 5079 31 4921 2 317
Primary headache 56 7.8 37 19 3957 £16.08 51 91.07 5 893 0 -
CNS infection 42 538 17 25 4095 £1881 4 952 38 9048 2 476
Psychiatric condition 30 385 24 6 3930£ 1627 27 90 3 10.00 0 -
Neuromuscular disease 29 372 15 14 4386 £1487 8 2759 21 7241 0 -
Demyelinating disease 29 372 23 6 3300 £ 1355 14 4828 15 5172 0 -
Movement disorders 28 359 17 11 4582 £2045 13 4643 15 5357 0 -
CNS neoplasm 23 295 13 10 56.60 = 14.38 5 2174 18 78.26 1 435
Unspecified isolated cranial nerve palsy 14 1.79 7 7 5557 £1803 13 9286 1 7.14 0 -
Spinal cord acute disease 12 154 6 6 5741 +1818 3 25 9 75.00 0 -
Others 21 269 11 10 51381942 10 4762 11 5238 1 476
Total 780 - 410 370 - 347 4448 433 5551 30 384

n: number of cases; CVD: cerebrovascular diseases; SCC: secondary to clinical condition; CNS: central nervous system.

the mean age was 52.5+19.1 years of age. CVD was the
most common main diagnosis, and it was identified in
333 (42.6%) patients; 163 (48.9%) of these patients were
female, and the mean age was 61.4+15.1 years of age.
From this group, 245 (73.5%) cases were due to ischemic
stroke, 83 (25%) were due to hemorrhagic stroke and five
(1.5%) were due to cerebral venous thrombosis.

The second most common main diagnosis was sei-
zures, which presented in 100 (12.8%) patients; the
mean age was 43.3+19.6 with 52 (52%) patients being
female. Neurological symptoms SCC were the third most
common diagnosis, presenting in 63 (8%) of the patients;
the mean age was 59.4+16.8, and 25 (39.6%) were female.
Primary headache was observed in 56 (7.2%) of the pa-
tients; the mean age was 39.5+16.0, and 37 (66%) were fe-
male. These four previous diseases presented in 70.7% of
all patients evaluated, and only CVD, seizures and head-
ache were observed in 62.6% of all cases. The diagnoses
are shown in Table 1.

Of the 780 patients, 433 (55.6%) were admitted to the
hospital for medical treatment, and 347 (44.4%) were dis-
charged within the first 24 hours after ER evaluation. Of
all patients, 30 (3.8%) died in the first three days after
neurological evaluation. The most frequent cause of
death was CVD, which occurred in 24 patients and rep-
resented 80% of all deaths in the study group.

When the patients were separated into two groups
based on age; the younger group consisted of 349 (44.7%)
patients with a mean age of 34.9+10.6, and 195 (55.9%)
were female. The other 431 (55.3%) patients made up
the older group, with a mean age of 66.8+10.6, and 215
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(49.9%) were female. There was no statistical difference
between both groups based on gender (p=0.96).

CVD was the most common disease in both groups
but was more prevalent in the older group compared
with the younger group [257 (59.6%) vs. 76 (21.8%),
p<0.01]. When only the arterial ischemic stroke patients
was considered, 50 (14.3%) cases occurred in the younger
group and 195 (45.2%) in the older group (p<0.01). Neu-
rological symptoms SCC were more common in the
older group (10.6%) compared with the younger group
(4.8% p<0.01).

In contrast with CVD, the incidence of seizures was
almost three times more frequent in the younger group
(65, 18.6%) than in the older group (35, 8.1%; p<0.01),
and primary headache was almost four times more fre-
quent in the younger group (40, 11.4%) than in the older
group (16, 3.7%; p<0.01). All the etiologies are presented
in Table 2.

Hospital admission occurred in 182 (52.1%) pa-
tients from the younger group and 251 (58.2%) patients
from the older group (p=0.08). In both groups, CVD
was the main clinical indication on hospital admission,
63 (34.6%) in the younger group and 166 (66.1%) in the
older group (p<0.01). Except for CVD, all other admis-
sions were similar in both groups (Table 2).

From the younger group, nine (2.5%) patients died
in the first three days after admission. Eight (89%) died
from secondary causes due to CVD and one from sec-
ondary causes due to a CNS neoplasm. In the older
group, 21 (4.8%) patients died, 16 (76.2) were due to
secondary CVD causes, two to neurological symptoms
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Table 2. Diagnosis, hospital admission and deaths based on the age groups.

Diagnosis Admissions Deaths

<50yo >50yo <50yo >50yo <50yo >50yo

n n p n % n % p n % n % p
CvD 76 257 <001 63 829 166 646 0002 8 105 16 62 021
Epilepsy/seizure 65 35 <001 20 308 17 486 007 0 00 0o 00 -
SCC 17 46 <001 6 353 25 543 025 0 00 2 43 100
Primary headache 40 16 <001 4 100 1 6.3 .00 0 00 0 00 -
CNS infection 34 8 <0.01 30 882 8 1000 057 0 00 2 250 003
Psychiatric condition 23 7 <0.01 2 8.7 1 143 100 0 00 0o 00 -
Neuromuscular disease 20 9 0.01 17 850 4 444 006 0 00 0o 00 -
Demyelinating disease 25 4 <001 13 520 2 500 100 0 00 0 00 -
Movement disorders 18 10 003 11 61.1 4 400 043 0 00 0o 00 -
CNS neoplasm 8 15 039 6 750 12800 100 1 125 0 00 034
Unspecified isolated cranial nerve palsy 6 8 1.00 1 16.7 0 00 042 0 00 0o 00 -
Spinal cord acute disease 5 7 1.00 3 600 6 857 052 0 00 0o 00 -
Others 12 9 027 6 500 5 556 1.00 0 00 T 111 042

349 431 182 251 9 21

yo: years old; n: number of cases; CVD: cerebrovascular diseases; SCC: secondary to clinical condition; CNS: central nervous system.

SCC, two secondary to CNS neoplasm and one to an
acute progressive encephalopathy. When evaluating only
CVD, there was no statistical difference between both
groups; for ischemic stroke, 50 (65.8%) patients were in
the younger group vs. 195 (75.9%) patients in the older
group, p=0.08; for hemorrhagic stroke, 23 (30.2%) pa-
tients were in the younger group vs. 60 (23.3%) pa-
tients in the older group, p=0.22; and for cerebral ve-
nous thrombosis, three (4%) patients were in the younger
group vs. two (0.8%) patients in the older group, p=0.08.
Ischemic stroke was the cause of death in three (3.9%)
patients from the younger group and in eight (3.1%) pa-
tients from the older group (p=0.70), and hemorrhagic
stroke was the cause in five (6.5%) patients from the
younger group and in seven (1.6%) from the older group
(p=0.29). Only one patient in the older group died from
cerebral venous thrombosis.

DISCUSSION

This study demonstrates that almost 11% of patients
in the ER needed a neurological evaluation in the first 24
hours, and the four most common emergency neurolog-
ical diseases evaluated by a neurologist were stroke, epi-
lepsy, headache and neurological symptoms secondary to
clinical conditions. Stroke represented the most frequent
diagnosis upon hospital admission and the most preva-
lent cause of death in the first 72 hours after ER evalua-
tion; these results were independent of the patient’s age.

Previous studies demonstrated that neurological
complaints were observed in 10% of all ER evaluations.

Furthermore, from all patients evaluated in the ER, 10%
to 20% were admitted to the hospital for neurological
diagnoses"”. In Brazil, there are no recent data on neu-
rological disorders evaluated in the ER; according to
Datasus, of the 933,171 national monthly hospital ad-
missions, 13,696 (1.5%) were due to neurologic diseases,
which accounted for 2.6% of all deaths*. The morbidity
and mortality of neurological complaints should serve
as the impetus for neurologic education in emergency
departments®. In this study, 11% of all admissions to the
ER were related to neurological disorders; this significant
proportion should be considered during the training pro-
grams for emergency medicine and neurology, with the
aim of improving the ability of hospital staff to diagnose
and treat this prevalent group of diseases.

There is agreement among previous studies as to
the most common causes for neurological evaluation
during the ER admission. Carroll and Zajicek showed
that stroke, headache and seizures were the three most
common ER admissions and accounted for 53% of cases®.
Another study also demonstrated that 39% of hospital ad-
missions after ER evaluation were related to CVD, head-
ache and epilepsy’. These results were similar to the data
presented in this study, in which CVD and seizures pre-
sented in 55% of the patients evaluated by the neurologist
in the ER, and headache increased this number to 63%.

A previous systematic review about stroke in South
America demonstrated that the mean age varies between
58 until 67 years of age. The current study confirmed
these findings, with a mean age of 61.4 years old. This
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information suggests that patients evaluated in a ter-
tiary ER could present CVD younger than usually, and
this could be related to a poor control of risk factor, or
even to a higher diagnostic complexity®. Improvement
in CVD treatment must be undertaken in the ER. Until
now, however, this treatment category has been under-
developed, even in Europe, where only 28% of neurolog-
ical centers have stroke units’. These units represent the
most efficacious model for care provision compared with
general ward care and stroke teams, but in Brazil, only
few hospitals have them disponible’. Every stroke patient
can potentially benefit from care in a stroke unit. These
units usually are efficient, cost-effective, and their bene-
fits are consistent over time'°.

A Canadian cohort showed that initial assessment by
a stroke team reduced stroke case fatality at 7 days, 30
days and 1 year'’. In a Spanish study, stroke presented a
mortality rate of 19.6% in the first month, 23.9% in three
months and 28.8% in the first year'”. Some data showed a
cumulative mortality risk of 10% in five years after stroke
onset in patients 15 to 49 years old, with a higher inci-
dence among the elderly". According to a Brazilian da-
tabase of all neurologic patients admitted to hospitals,
about 6.5% died". Acute stroke protocols improved out-
come in ischemic stroke patients when neurology staft
and emergency medical services work together'. The
current study demonstrated higher rates of death in the
first 72 hours, possibly because of the high complexity
of cases evaluated in our tertiary center. Stroke was the
most common cause associated with it, independent of
the age group.

The second most frequent condition in the ER in our
study was seizures, with predominance of younger pa-
tients. Previous study demonstrated that in acute symp-
tomatic seizures, stroke was the most common cause of
epilepsy, representing 30% to 50% of cases in this group.
Other causes included trauma, infection, neoplasm and
metabolic abnormalities®. Epilepsy is a chronic condition
that is best treated in the outpatient clinic setting; how-
ever, many patients use the ER as a primary resource for
seizure management. The patient who repeatedly uses the
ER for management of the chronic condition tends not to
follow up in the neurology clinic, and this represents one
of the most difficult problems facing epilepsy clinics".

Another important neurologic condition in the ER is
headache. In their study on headache in the ER, Gahir
and Larner showed that 25% of the new referrals had the
principal complaint of headache, and the median age of
these patients was 39 years'®. Despite the higher inci-
dence in their study, they confirmed that the highest fre-
quency occurred in the younger patients'®.

Some limitations of this study should be discussed.
First, this study included patients admitted to a spe-
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cialized, tertiary public-health center, and the results
were not comparable to those treated at other facilities.
Second, the study was retrospective and based on data-
bank information; this could affect some results. Third,
the neurological evaluations of admitted patients were
entered into the database by a neurologist in the first 24
hours after ER arrival. Whether patients died before eval-
uation or whether neurological patients were not seen by
a neurologist in that short period was not considered.

In conclusion, neurological diseases are very common
in the ER, with stroke, seizures and headache being the
most frequent complaints. In the tertiary university ER
studied, stroke was the main cause of neurological admis-
sions and death, even in patients younger than 50 years
old. National guidelines should be incorporated into
training programs for ER teams that treat these prevalent
disorders. Timely diagnosis and effective treatment op-
tions should be emphasized in the Brazilian public-health
system to improve the outcomes of affected patients.
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