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Abstract

Introduction: cancer diagnosis is usually made in secondary care; primary diagnosis is vital.
Purpose: To examine how different symptoms and patient demographics predict variations in time
to brain tumor diagnosis.

Methods: A retrospective secondary analysis of brain tumor cases in 20 primary care practices
were performed.

Results: The most common symptom domain was focal neurology, including stroke (33.2%),
followed by episodic seizures:“attacks, fainting or fall” (20.8%).

Conclusions: General practitioners currently face a diagnostic challenge in deciding whether to
refer patients with headaches and memory problems.
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Resumen cerebrales en 20 practicas de atencién
Introduccién:El  diagndstico de cancer primaria

generalmente se realiza en atencidn Resultados: El dominio de sintomas mads
secundaria, el diagndstico primario es vital. comun fue la neurologia focal, incluido el
Objetivo: Examinar cdmo los diferentes accidente cerebrovascular (33,2 %), seguido
sintomas y la demografia de los pacientes de los ataques episédicos: “ataques,
predicen las variaciones en el tiempo hasta el desmayos o caidas” (20,8 %).

diagndstico del tumor cerebral. Conclusiones:Los médicos de cabecera
Método: Se realiz6 un analisis secundario actualmente se enfrentan a un desafio de
retrospectivo de casos de tumores diagnodstico al decidir si derivar a los
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pacientes con dolores de cabeza y problemas
de memoria.

Palabras clave: tumor cerebral, atencién
primaria, médicos generales, dolor de cabeza
, sintomas neuroldgicos
fuente: DeCS

Introduction

The incidence of brain tumors is low; age-
adjusted incidence rates for all gliomas range
from 4.7 to 5.7 per 100,000 persons. This
means that brain tumor diagnosis is very rare
in primary care populations. While a cancer
diagnosis is usually made in secondary care,
most patients will have seen their primary
care physician prior to diagnosisy. In
addition, patients may present with a wide
range of symptoms that may be common
(e.g., headache), non-threatening, or may be
considered part of a normal aging process
(e.g., memory loss). The lack of specificity of
these symptoms creates a diagnostic
challenge for all clinicians. Current guidelines
recommend that a specialist should see all
patients with suspected central nervous
system (CNS) tumors within two weeks of
referral from their primary care physician;
despite the introduction of this guideline,
there appears to have been little
improvement in the diagnostic interval (the
time from the first presentation with
symptoms to diagnosis) over the past
decade®?. The most recent figures show that
only 1% of cases with a suspected brain
tumor are diagnosed through the 2-week
‘suspected cancer’ waiting process, 17% are
GP referrals through the usual routes, and
58% are diagnosed following an accident and
emergency care®®,

Several studies have examined case series of
patients with brain tumors and quantified
the frequency of the most common
presenting symptoms®; in some cases,
deriving predictive values by comparing this
with age- and sex-matched control patients
in primary care. A systematic review® found
that all symptoms generally had low positive
predictive values for brain tumors, apart
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from new-onset epilepsy. However, few
studies have investigated how symptoms
may influence the timing of diagnosis. One
study previously found that about one-third
(35.2 %) of patients with brain tumors took
15 days or more to see their primary care
physician and 21.4 % of cases required three
or more consultations before referral
compared with 17.9 % for all cancers or just
2.9 % for breast cancer patients®.

This study examines whether different
clinical presentations are associated with
variations in the patient’s pathway to
diagnosis and where future interventions
might best be focused on to reduce
diagnostic delay and improve patient
prognosis.

Method

A retrospective secondary analysis of brain
tumor cases in 20 primary care practices in
the city of Ambato was conducted from 2010
to 2020. This study was approved by the
Universidad Regional Auténoma de Los
Andes (UNIANDES).

Only patients with a confirmed brain tumor
diagnosis were selected for this analysis. In
addition, three other related outcomes were
observed that may indicate a suboptimal
referral interval: (i) whether the patient
attended primary care three or more times
prior to referral and (ii) the GP’s response to
the following questions (a) ‘Did prompt
access to investigations alter your
management of this case?’ and (b) ‘Were
there any avoidable delays in this patient’s
journey?’

Primary care physicians or professionals
collect information from patients’ medical
records. In addition, the following
covariateswere also examined: gender, age
group (<60, 60-70, >70 years), whether the
patient had communication problems,
whether the patient was homebound, and
whether the GP ordered investigations prior
to referral, where patients presented for the
first time and which specialist was chosen for
a referral.
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The median (interquartile range) time to
diagnosis (in days) was calculated according
to the patient, referral, specialist, and
pathway intervals by symptom domains and
other factors. Multivariable Odds Ratios (OR)
are based on the imputed data set to
maximize statistical power, given the
relatively small sample size. Database and
statistical processing of the data were
performed and analyzed in SPSS 26 statistical
software (SPSS Inc., Chicago, IL, USA).
Descriptive statistics were used for the

results collection, presentation and
interpretation.
Results

There were 226 patients (96.6%) with
information on presenting symptoms of 234
cases of brain tumors. The age distribution

was bimodal (young and old), with
approximately equal numbers of males and
females. The most common symptom

domain was focal neurology, including stroke
(33.2 %), followed by episodic seizures: “fits,
fainting or fall” (20.8 %) and headache (20.8
%). About 30% of the cases had had three or
more consultations before referral. In about
one-third of the cases, physicians considered
or were unsure whether there were
avoidable delays. About 20% of GPs felt that
prompt investigation access would have
been helpful.

The median (interquartile range) of the
pathway interval was 24 days (7-65 days)
(Table 1). Younger patients (< 60 years) had
longer pathway delays. There were marked
variations in pathway interval by symptom
domain. The shortest time was observed for
episodic seizures-“fits, fainting or fall” (10
days), while the longest interval was
observed for memory loss (62 days). Patients
who had investigations before referral to
specialty care had a longer pathway interval.

Table 1. The median and interquartile range of time to diagnosis (days) by sociodemographic
characteristics of patients with a brain tumor.

Variable Time to diagnosis
Patientinterval Primary care | Interval toSpecialist | Routeinterval
interval
Mean Interquartil | Mea | Interquartil | Mea | Interquartil | Mea | Interquartil
(n) eRange n(n) | eRange n(n) | eRange n(n) | eRange
Age group
<60 5.5 0-25,5 3 0-31,5 6 0-19 25.5 | 8-81
60-69 8 1-26 2 0-6 2 0-12.5 20.5 | 7-63
>60 5 0-15,5 1 0-15 7 0-24 22 7-54
Sex
Female 5 0-21 1.5 0-13,5 4 0-15 25 7-60,5
Male 8 1-26,5 2 0-15 6 0-17 24 8-66
Homebound
No 7 0-29 1 0-11 6 0-17 25 7-77
Yes 3 0-8 4 0-24 4.5 0-11 15 6-44
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Symptoms

Headache 9 2-45 6 0-30 2 0-11 30 11-86
just a| 10 4-101 17.5 | 5-64 2 0-10 61 20-197
headache

Headache in| 6 2-18,5 4 0-24 2 0-15 223 7—-60
addition

Behavioral/co | 14 3-62 4 0-16 9 0-19 39 13-90
gnitive

Confusion 16.5 7-31 1.5 0-6 2.5 0-16 18.5 | 4.5-41
Memory 14 2-62 5 0-21 11 2-21 62 35-95
focal 5 0-14 0 0-7.5 9 0-24 21 7-61
neurology

Seizures, 3.5 0-30 0 0-5 0 0-11 10 0-42
blackoutsorfa

Ils

nonspecificne | 12.5 0-28 15 0-35 8 1-17 50 43-65
urological

Other/nonsp | 3 0-22 3 0-80 4.5 0-7 16 7-66
ecific

Investigation

prior

toreferral

No 5 0-18 0 0-4 35 0-15 145 | 5-50
Yes 13 1-31 11 4-43 7 0-19 55.5 | 30-110
Reference

type

Emergency 4.5 0-18 0 0-6 0 0-3 14 6—-39
Notreferredb | 10 0-22 2 0-6.5 0 0-7 7 0-23
ypractice

Routine 6 0-33 7 0-80 24,5 | 12,5-53,5 81 50-141
To which

specialist to

refer

Emergencies | 5 0-10 0 04 0 0-7 11 7-25
Neurosurgery | 8.5 1-26 5 0-33 8 1-19 43,5 | 10-83
/Neurology

Internal 5 0-29 1 0-11 3 0-19 27 8-82

Medicine/Ictu
s/Miscellaneo
us
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Source: statisticalanalysis, p < 0.05

Compared to 'seizures, fainting or falls',
headache and non-specific neurological
groups showed a significantly elevated OR
for shunting (OR = 6.47, 95 % Cl = 1.22, 34.3
and OR = 119, 95 % Cl = 1.82, 77.8,
respectively). When looking at the
subgroups, headache only (i.e., headache
without any other reported characteristics)
and memory only, they showed larger ORs
for the total pathway interval (OR = 4.11, 95
% Cl = 1,10, 15.5 and OR = 4.82, 95 % CI =
1.15, 20.1, respectively), which was mainly
due to the slower primary care interval (OR =
11.8, 95 % CI = 1.88, 73.9 and OR = 10.9, 95
% Cl = 1.79, 66.1, respectively). GP diagnostic
investigations prior to referral were also
associated with slower referral and slower
overall pathways. As expected, routinely
referred patients had longer primary care
and specialist delays, and accident and
emergency referrals had shorter intervals
between patients, specialists, and pathways.
Both headache and behavioral/cognitive
changes and nonspecific symptoms were
associated with at least three or more
presentations prior to referral and this was
most marked only for headache (OR = 7.92,
95 % ClI = 1.80, 34.8) and memory complaints
(OR = 6.09, 95 % CI = 1.30, 28.6). GPs felt
quicker access to investigations would have
helped with headaches and focal
neurological symptoms. GPs retrospectively
reported that there were avoidable delays
for patients presenting with headache alone
on the patient journey (OR = 3.64, 95 % Cl =
0.83, 15.9), but this was consistent with
chance.

Discussion

Marked variability in the time was found
from symptom onset to the first visit to a
specialist for patients with brain tumors,
depending on their symptoms. Overall, the
median time from symptom presentation to
being seen by a specialist was <4 weeks.
Patients  presenting with  headaches,
behavioral/cognitive changes or other
nonspecific symptoms saw their primary care

eISSN1303-5150

physician more frequently before referral;
headache alone and memory loss are
associated with much slower patient
processing, primarily due to delays in referral
to a specialist (secondary care).

Most previous diagnostic pathway studies
have focused on specific tumor types, e.g.,
vestibular schwannoma, intradural spinal
cord tumors, pituitary adenomas, acoustic
neuromas,  central nervous  system
lymphomas, or intracranial tumors®.
Similarly, nonspecific or more subtle
features, such as personality changes, were
associated with late remission in a case
series of 58 patients with primary central
nervous system lymphoma. Retrospective
interviews with patients and family members
may reveal a history of more subtle
problems, such as cognitive or personality
changes, although the patient may be
unaware of these symptoms.

The positive predictive value of headache in
adult patients with brain tumors is low
(0.09% overall, but 0.12% in persons aged
60-69 vyears) compared with new-onset
seizures (1.2%)*%. Because headache is a
common complaint, it is difficult for general
practitioners and physicians to differentiate
less serious causes from headaches
secondary to a brain tumor. Headaches
associated with brain tumors are often of the
“tension” type or mimic migraine** and the
best clues are increased frequency and
severity and characteristics of the headache
(e.g., worsening with coughing or bending
over, nighttime headaches, or headaches on
awakening). The development of additional
symptoms, e.g., focal neurology or signs
(papilledema), will strongly support the
diagnosis. This underscores the importance
of GPs looking for additional symptoms, such
as behavioral/cognitive changes if they are
unsure whether a patient with a headache
requires investigations or referral to a
specialist. The use of simple cognitive
screening tests, such as semantic verbal
fluency, can help. This requires assessment
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of how many animals the patient can name
in one minute and has previously been
shown to be worse in patients with brain
tumors whose initial presenting symptom
was headache/headache and other “1%13),
The study is generalizable to other high-
income healthcare settings, as cases were
identified consecutively from primary care
without any selection by specialized units.
Most studies do not prospectively collect
data on patient delay, so they cannot
disentangle the patient pathway into all its
constituent components. However, we were
forced to group several symptoms into
domains to achieve sufficient power due to
the sample size**. Headaches associated
with “nausea” and “vomiting” (N&V) were
included in the headache and other groups
due to the lack of qualifying information in
the available data. Ideally, though, there
would be a distinction between N&V
observed in common conditions such as
migraine and “atypical” or “red flag” N&V
(such as N&V confined to early morning or
bending over) that alert the primary care
physician to the possibility of serious
pathologies, such as a brain tumor®). It is
not observed how presentation and delay
were associated with brain tumor type as we
did not have data on specific pathology, size,
and location. This would be of interest as it
would also be associated with management
and prognosis.

Interestingly, GPs felt quicker access to
investigations such as neuroimaging would
have helped, particularly for less specific
symptoms such as headaches ®'7). This
important question needs to be analyzed in
terms of cost-effectiveness given the
potentially large number of patients who will
have a normal scan. Current National
Institute for Health and Care Excellence
(NICE) guidance states that ‘Consider urgent
direct access brain MRI (or CT scan if MRI is
contraindicated) (to be performed within
two weeks) to assess for brain or central
nervous system cancer in adults with
progressive subacute loss of central

eISSN1303-5150

neurological function®). Patients with an

only headache or simple memory loss would
not be considered to meet these criteria. In
addition, there is an implicit assumption that
a reduction in the diagnostic interval for
patients presenting with headaches and
memory loss would result in improved
clinical outcomes, which may or may not be
true™29  Future work should examine
whether geographic areas with ready access
to neuroimaging have reduced diagnostic
delay and whether this translates into
patient management, morbidity, and survival
differences.

Conclusions

While many patients with brain tumors are
diagnosed quickly, primary care physicians
and other clinicians currently face a
diagnostic challenge in deciding whether to
refer patients with headaches and memory
problems. Future work should identify
whether additional features or other simple,
inexpensive tests can be administered in
primary care that could help reduce the time
to diagnosis in these patients.
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