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Background: Several patients with new onset brain tumors present to the Emergency Department (ED)
complaining for new symptoms. Although information exists on symptom prevalence in the entire population
of patients with brain tumors, little is known about the clinical presentation in ED. This retrospective study
was planned to investigate clinical presentation and epidemiology of brain tumors firstly diagnosed in a large
urban ED throughout a 10-year period.

Methods: All medical records of patients aged >18 years, discharged from our ED with a diagnosis of
brain tumor were retrieved from the electronic hospital database during a 10-year period (2006 to 2015).
The records were reassessed for selecting only brain tumors firstly diagnosed in the ED. The symptoms at
presentation were divided in six categories: (I) headache; (I) seizures; (IIT) focal signs; (IV) altered mental
status; (V) nausea/vomiting/dizziness; (VI) trauma. For all cases, the hospital record was retrieved, to obtain
histologic classification of tumors. Patients with inflammatory neoformations were excluded from the study.
Results: Overall, 205 patients with firstly diagnosed brain tumor were identified among 870,135 ED visits
(i-e., <1%). Glial tumors were the most frequent (50% of the entire sample). No significant differences
were found between mean age of patients in the different histologically based groups (meningiomas 66+14;
glioblastomas 6516 years; metastases 6613 years; other miscellaneous 66+19 years). Focal signs accounted
for more than 50% of all presentation signs/symptoms.

Conclusions: First presentation of brain tumor in the ED is not a rare occurrence, so that the emergency

physicians should be aware of this possibility.
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Introduction worldwide. Moreover, brain tumor recording is often

limited to malignant tumors, thus excluding non-malignant

Although primary and metastatic brain tumors are a or borderline ones (1). In both American and European

significant cause of morbidity and mortality, precise studies, the incidence rate of brain tumors ranges from
information on brain tumors’ epidemiology is poor, 17.6/10° to 22.0/10° (2,3). For example, approximately
since the registration is not mandatory in many countries 18,500 new cases of primary malignant brain tumors are
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diagnosed each year in the United States, and they are
associated with high rates of mortality (i.e., approximately
3% of 5-year survival) (4). In the United States patients
with brain tumors have a monthly rate of Emergency
Department (ED) visit higher than that of the general
population (with a monthly mean cost of $48 vs. $3) (5).

Some regional registries (for example in Spain, Italy, and
France) have also provided useful data (6-8), but clinical and
biological information are rarely investigated despite their
clear relevance.

It is generally acknowledged that the symptoms
caused by the presence of brain tumors can be physical
(e.g., focal signs, fatigue, headaches) or behavioral (e.g.,
hallucinations, depression, anxiety, decreased attention and
concentration, memory problems), mainly according to the
specific localization of the tumor (9). Nevertheless, precise
information is almost lacking and, when available, it is also
quite contradictory. For example, in a study of 124 patients
previously diagnosed with brain tumors, the most common
symptoms that could be recorded were fatigue, sleep
disturbance, drowsiness, distress and dry mouth (10). Unlike
these findings, six symptoms (i.e., fatigue, uncertainty about
the future, motor difficulties, drowsiness, communication
difficulties and headaches) were reported in >50% in a
sample of patients with glioma, with a considerably negative
impact on their quality of life (11). Weakness and headaches
were also the two main symptoms reported in a sample of
92 patients with brain tumors by Davies et 4/. (12), whereas
depression has been identified as the single most important
symptom predicting quality of life in a cohort of 73 patients
with primary brain tumors by Pelletier ez 4/. (13). More
recently, a study identified two clusters of symptoms in
a group of newly diagnosed patients with brain tumors,
thus including a language cluster (i.e., difficulty reading or
writing and finding the right words) and a mood cluster
(sadness, anxiety, depression) (14).

A significant part of patients who were not previously
diagnosed with brain tumors present to the ED complaining
for new symptoms. Although, as aforementioned,
information exists on the prevalence of signs/symptoms in
the general population of patients with brain tumors, little
is known about the clinical presentation in the ED. Only
a single retrospective study, referred to a mixed pediatric
and adult population, has been published, describing the
presenting signs and symptoms of patients with primary
brain tumors diagnosed in the ED to the best of our
knowledge (15). Briefly, a total of 101 patients, identified
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with a hospital discharge diagnosis of primary brain tumor,
were admitted in hospital through the ED. The presenting
signs and symptoms included headache (56 patients), altered
mental status (51 patients), ataxia (41 patients), nausea
or vomiting (37 patients), motor weakness (37 patients),
papilledema (28 patients), weakness (27 patients), cranial
nerve palsies (26 patients), speech deficits (21 patients),
visual deficits (20 patients), and sensory abnormalities (18
patients). The average age was 43 years, with a range of
3 days to 88 years. In this study, the majority of tumors were
malignant astrocytomas, and the prevalent tumor location
was cortical (68 patients).

In pediatric patients, brain tumors diagnosed in the
ED most commonly present with headache, symptoms
related to hydrocephalus, nausea/vomiting, and gate
disturbances (16).

Therefore, due to the lack of information regarding the
ED presentation of patients with brain tumors, the aim of
this study was to investigate the clinical presentation and
the epidemiology of brain tumors firstly diagnosed in a
large urban ED throughout a 10-year period.

Methods

The University Hospital of Parma (Italy) is a 1,150-bed
teaching general hospital, which serves a general population
of nearly 435,000 inhabitants, and is the only hospital in
the geographical area of the city of Parma. The hospital is
a level 2 trauma center, and also a referral center for stroke,
neurosurgery, and acute myocardial infarction (AMI). In
the local facility, children aged 14 years or younger are
visited in the pediatric emergency room, and their medical
information is recorded in a separate local database.
Adolescents aged 14-18 years are sometimes visited in the
ED, but on other occasions they directly access the Pediatric
Emergency Room, so that this part of the population has
been excluded from our study.

All the records of patients aged >18 years, discharged
from the local ED with a diagnosis of brain tumor have
hence been retrieved from the electronic hospital database,
during a 10-year period (i.e., between January 1%, 2006 to
December 317, 2015). All the records were independently
reassessed by two of the authors (i.e., I Comelli and F
Servadei), and the classification was further supervised by
two other authors (i.e., G Cervellin and V Campana), with
the aim of selecting only brain tumors which were not
previously diagnosed outside the ED (i.e., only including
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Figure 1 Age of the study population.

Table 1 Histological classification of brain tumors firstly diagnosed
in the emergency department

Tumor class Number (%)
Glial tumors 95 (46.3)
Meningiomas 45 (22.0)
Metastases 35(17.1)
Others miscellaneous 30 (14.6)

Table 2 Leading signs and symptoms of brain tumors firstly
diagnosed in the emergency department

Main signs/symptoms Number (%)
Focal signs 122 (59.5)
Mental status alteration 51 (24.9)
Headache 30 (14.6)
Seizures 29 (14.1)
Trauma (occasional) 16 (7.8)
Nausea/vomiting/dizziness 9 (4.4)

those which were firstly diagnosed in the ED). The
symptoms at presentation were divided in six categories:
(I) headache; (II) seizures; (III) focal signs; (IV) altered
mental status; (V) nausea/vomiting/dizziness; (VI) trauma
(i.e., occasional diagnosis in course of CT execution for
trauma). In several cases the clinical presentation included
more than one main symptom, e.g., headache plus altered
mental status, so that the sum of the different rates
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is >100%.

For all selected cases, the complete hospital record was
retrieved, to obtain additional information including the
histologic classification of tumor. Due to the broad range
of histologic types (see section “Discussion”), we classified
all cases according to four main categories, for practical
purposes: (I) glial tumors (including astrocytomas,
glioblastomas, oligodendrogliomas etc.); (II) meningiomas;
(III) metastases (when neoplasm not formerly known); (IV)
others miscellaneous tumors (including medulloblastomas,
ependymal tumors, schwannomas, hemangiomas,
lymphomas etc.). Inflammatory neoformations (i.e.,
abscesses, mycetomas etc.) were obviously excluded from
the study. The differences between groups were evaluated
with one-way analysis of variance (ANOVA), using
Analyse-it (Analyse-it Software Ltd, Leeds, UK).

Due to the retrospective design of this study and
maintenance of anonymity of the patients, ethical
committee approval was unnecessary. Nevertheless, the
study was approved by the local review Board and was
performed in accordance with the Declaration of Helsinki,
under the terms of relevant local legislation.

Results

A total of 205 patients (111 men, 94 women) with a firstly
diagnosed brain tumor were identified among 870,135
ED visits throughout the study period, thus representing
approximately 0.02% of the entire ED population. The
demographic characteristics of the patient population are
shown in Figure 1, whereas the histologically classified
groups are summarized in 7zble 1. Glial tumors were
the most frequently diagnosed (i.e., 46.3%), followed by
meningiomas (21.9%), metastases (17.1%), and others
miscellaneous (14.7%). No significant differences were
observed between the mean age of patients with different
histologically based groups (glioblastomas 6516 years;
meningiomas 66+14.20 years; metastases 66+13 years;
other miscellaneous 66+19 years; P=0.972). The main
signs and/or symptoms of presentation are reported in
Table 2, with focal signs accounting for over than 50% of
all clinical pictures.

Discussion

The signs and symptoms found more frequently in our
population of primarily diagnosed brain tumor in the ED
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were focal signs, followed by mental status alteration,
seizures, and headache. Notably, a considerable part was
serendipitously diagnosed (i.e., 7.8%, thus approaching 2
cases per year), when undergoing a CT scan for head injury.
This data substantially confirms that observed in a previous
study (17). Glial tumors were the most frequently diagnosed
in our sample, followed by meningiomas, metastases and
others miscellaneous tumors.

The classification of brain tumors has been traditionally
characterized by a high degree of uncertainty, and has been
changed many times over the last two centuries. The first
report about brain tumor classification was published by
Virchow in 1863 (18), whereas the vast majority of currently
used terms were introduced by Bailey and Cushing in
1926 (19). In 1949, Kernohan et al. simplified the
classification by reducing the number of brain tumor types
and introducing the concept of tumor grading (20). The
first World Health Organization (WHO) classification of
brain tumors was published in 1979 (21), and substantially
used the original terminology from Cushing and Bailey.
Revised WHO-based classifications have then been
published in 1993, 2000, 2007 and, finally, in 2016 (22).
The current WHO classification is extremely complex and
certainly practical for neurosurgeons and oncologists, but is
not actually applicable in an emergency medicine context.
Considering the high number of histological subtypes,
nearly each subtype of brain tumor could indeed be
considered as a rare one. Moreover, it has been previously
demonstrated that there is a substantial inter-observer
and inter-center discordance in the diagnosis of specific
subtypes (23). This is the reason why we originally decided
to simplify the classification of our patient population by
grouping similar tumor types in substantially homogeneous
groups. The mean age of our patients was found to be
higher than that previously reported (17), and this is
probably due to the exclusion of pediatric patients from our
study. All the age groups (i.e., >18 years) were represented
in our population, with a higher prevalence of patients
aged more than 50 years, but with no significant differences
among the different histological subgroups.

Conclusions

Taken together, the results of our study show that first
diagnosis of brain tumors is not very frequent in the ED,
but it cannot be considered a rare event for the wide and
heterogeneous population of patients admitted to a large
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urban ED, so that the emergency physicians should always
be aware of this possibility.
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