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Abstract

Background: There is a high worldwide burden of headaches. Selection of patients with headaches for neuroimaging, in the absence
of traditional red flags, is imperative in guiding further management.

Obijectives: Determine the yield of neuroimaging findings in patients with headache and normal examination; and potentially identi-
fying additional red flags.

Methods: A retrospective consecutive chart review of patients with a main complaint of headaches and normal clinical examination
were assessed at a tertiary hospital, over a 10-year period.

Results: Cohort consisted of 114 patients. Unexpected or normal variants found in 20.2% of patients (23/114) and 11.4% (13/114)
required change in management. The absence of nausea and vomiting (p=0.009) and absence of sharp type headaches in unexpected
or normal variants group (p=0.03) were statistically significant. There was a higher chance of an abnormal neuroimaging study in men
and HIV seropositive patients.

Conclusions: Decision to neuroimage should be determined on an individual basis (demographic factors, history of headache and
examination) as normal examination cannot preclude patients from unexpected findings on neuroimaging. Headache with nausea and
vomiting in isolation may be associated with normal neuroimaging reflecting primary type headaches. Findings support a lower thresh-

old to neuroimage men and HIV seropositive patients with headaches despite normal clinical examination.
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Introduction

Headaches are a global human experience. There is a life-
long prevalence of 96%!' and estimated wotldwide preva-
lence of 50% by the World Health Organisation (WHO).?
Family physicians, emergency physicians, and neurolo-
gists are regularly faced with the dilemma of when or if
neuroimaging is warranted in patients with headaches and
a normal clinical examination. Most headaches are prima-
ry headache disorders (nearly 98%) and a small percent-
age of secondary headaches are important to recognise
as they may be life threatening without timeous interven-
tion.’

In the Global Burden of Disease Study 2019 - headache
disorders ranked 14" among global causes of disabili-
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ty-adjusted life years (DALYS) for all ages and both sexes.*
In Africa, an adult population-based study determined a
one-year prevalence of all headaches as 45% in Ethiopia,
compared with 62% in Zambia.’

Practitioners often refer patients for neuroimaging due to
fear of missing a serious underlying treatable cause, sub-
sequent medico-legal repercussions, disability caused by
headaches and resultant medication overuse. In England,
migraine alone is responsible for an annual loss of 25 mil-
lion days from work or school, and is also associated with
an annual cost of about 17 billion dollars in the United
States of America.®’

The selective use of neuroimaging in primary headaches
is not cost effective, and result in patient anxiety, radia-
tion exposure or contrast related adverse effects, impli-
cations on future insurance applications, and possibility
of false-positive results.® Incidental findings can result
in further unnecessary investigations, and these findings
may not account for presenting symptoms.” The preva-
lence of incidentalomas on magnetic resonance imaging

(MRI) of the brain was found to be 22% in an umbrel-
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la review." Callaghan et al highlighted that neuroimaging
was frequently ordered during outpatient headache visits
and this contributed to almost 1 billion dollars in annual
costs.'" Whilst the cost of imaging is often emphasized,
the value of a negative scan should not be underestimat-
ed providing both patient and clinician reassurance.
Neuroimaging of all patients with headaches may prac-
tically impossible as South African state funded public
sector caters for 80% of the population. As a result, it is
overburdened compated to the private sector.'” A study
in a tertiary hospital with 24-week elective MRI waiting
periods determined that service expansion would be nec-
essary to decrease the waiting period.” Given the undet-
funded and constrained resources in the state facilities, it
is therefore essential to know which category of patients
to refer.

Headache disorders have been recently classified, in the
third edition of the International Classification of Head-
ache Disorders, into primary, secondary, painful cranial
neuropathies, other facial pain and other headache disor-
ders." This classification aids in further management by
way of aiding in diagnosis,'* and therefore management.
Migraine and tension type headaches, are the most com-
mon type of headache disordet' and Holle et al advocated
that these patients do not require neuroimaging as these
patients do not have a higher rate of relevant cerebral
pathology when compared to the general population.’
The United Kingdom National Clinical Guidelines Cen-
tre advises the traditional method of diagnosing primary
headaches does not require neuroimaging and therefore
should be avoided, as it is unlikely to change management
or reveal abnormalities.” Obtaining a detailed history of
the patient’s symptoms and clinical examination are the
most important aspects in diagnosing headaches and fur-
ther classifying headache type.'®

Callaghan et al highlighted the routine practice of neuro-
imaging patients with primary headaches.'” Fouche et al
in the Western Cape, South Africa found the most inap-
propriately requested scans were CT brains and provides
local evidence across disciplines for inappropriate brain
imaging.'®

Other rare causes of headaches with a normal examina-
tion include systemic malignancy with resultant neoplastic
meningitis'’ and chronic daily headaches in menopausal
ot perimenopausal patients.”’ Some traditional indicators
of headache red flags in guiding further referral include
the modified mnemonic ‘SNNOOP 10’ (systemic illness,
neurologic signs, onset pattern, older age, pattern change
and neoplasm history; recent onset of new headache; po-
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sitional headache; precipitated by sneezing, coughing, or
exercise; papilledema; progressive headache and atypical
presentations; pregnancy or puerperium; painful eye with
autonomic features; posttraumatic onset of headache; pa-
thology of the immune system such as HIV; painkiller
overuse or new drug at onset of headache).”

Our study aimed to determine the correlation of neu-
roimaging findings in patients presenting with headaches
and a normal examination, as there is a paucity of local
data to guide practitioners on when to refer for neuroim-

aging,

Research method and design

This study is a retrospective chart review of all patients
assessed at a tertiary hospital with a main complaint of
headaches and a normal clinical examination from Janu-
ary 2008 to January 2018. The study setting was the De-
partment of Neurology at Inkosi Albert Luthuli Central
Hospital (IALCH), an urban based tertiary referral cen-
tre for regional and district hospitals in Kwa-Zulu Natal
province in South Africa.

Patients with ICD coding for headaches were retrieved
for the study period. (Figure 1)

Patients were included if they were 12 years and older
with a main complaint of headaches, and a normal neu-
rological examination with neuroimaging performed at
IALCH.

Exclusion criteria included a history of cranial vault pa-
thology and recent or current meningitis, headaches as a
result of falls or trauma related injuries, post procedur-
al headaches and pregnancy related headaches. The file
with the most information was reviewed if duplicate files
found. Patients were excluded if not assessed by a doctor
from the neurology department.

The initial documented assessment at the neurology
clinic was analysed. Neuroimaging (CT and MRI) stud-
ies were performed at the hospital (some patients may
have undergone both studies) and these reports were
reviewed. Data were collected for patient demographics
(table 1) and headache characteristics (table 2). Neuro-
imaging findings were further evaluated as ‘normal’ or
‘unexpected findings and normal variants’ (table 3). This
is because findings that were normal variants could not
be deemed abnormal per se and all the other findings
were classified as unexpected. This is in accordance with
Kamtchum-Tatuene et al”’. Human Immunodeficiency
Virus (HIV) status was determined by disclosure by pa-
tient or testing at the hospital. If neither was done, the
HIV status remained unknown.
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The primary objectives were to determine the yield of
neuroimaging findings in patients with normal clinical ex-
amination; and if the neuroimaging findings are clinically
relevant. Secondary objectives aimed to identify addition-
al red flags, if any, in patients with unexpected findings
or normal variants and to estimate the cost to the state
sector following further analysis of the scans.

Data collection was captured on Microsoft Excel 2010.
Percentages were rounded off to the nearest decimal. To
maintain anonymity, patients were identified by a unique
number. Ethics approval was obtained from Biomedical
Research Ethics Committee (BREC) and ethics consent
was received on 18 July 2019. The ethics approval num-
ber is 134/19.

Statistics

A sample of 114 patients presenting with headache and
findings of a normal clinical examination is required to
estimate the proportion of patients with abnormal neu-
roimaging findings to within = 13% (37% - 63%) with
probability of 95% and assuming an uninformed per-
centage of 50%. Sample size was estimated using Stata
V13.1.

Statistical analysis

Descriptive statistics on the demographic and clinical
characteristics of patients is reported. Factors associat-
ed with abnormal neuroimaging (red flags) are identified
using Chi Square tests for categorical variables and t test
or Wilcoxon rank sum tests/Kruskal-Wallis for ordinal
and numeric variables depending on their distribution.
The effect of gender, age and HIV status is examined in
a logistic model. Only unadjusted odds ratios and 95%
confidence limits are reported since no variable reached
the inclusion criteria of p < 0.3. Data was analysed using
Stata Statistical software V15.1.

Results

One hundred and fourteen consecutive patients with the
main complaint of headache, normal neurological exam-
ination and neuroimaging available for analysis were ret-
rospectively assessed (figure 1). Patients had a mean age
of 37.9 years (range: 64; median 36) in the total cohort
and 42.3 years (range 63; median 42.5) in the unexpected
findings and normal variants neuroimaging group. The
cohort was made up of mainly women (70.2%). Only 6
of 114 (5.3%) patients of cohort were HIV seropositive,
22 of 114 patients (19.3%) HIV seronegative and remain-
der unknown.

2493 patients (4575 visits) with ICD code
for headaches from 2008-2018

4099 visits excluded
No neuro-imaging done

476 visits with Neuro-
imaging available

Patients excluded: 177
Original notes not available (n=5)

No neuro-imaging (n=3)*
Abnormal examination (n=78)
No file (n=3); duplicate file (n=1)
No headaches (n=23)

Seizures (n=16)

Syncopal attacks (n=11)

Post traumatic headaches (n=17)
Shunt (n=3)

CNS mass lesion (n=2)

Recent or current meningitis (n=4)
Pregnant and headaches (n=2)
Outside study period (n=9)

Headaches

Target of 114 patients with:

Normal clinical examination
Neuro-imaging studies

Multiple visits from same patient

(n=0)

n: Number

“*’Post chart review, 3 patients
found not to have imaging done, a
conflict with initial hospital records

Figure 1: Flow chart of data collection
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Primary outcomes

Twenty-three of 114 patients (20.2%) were found to have
unexpected or normal variant findings. Eleven of 23 pa-
tients (47.8%) were between 41-50 years of age and only
17.4% were older than 50 years of age. This did not reach
statistical significance. Thirteen of 23 patients (56.5%)
with unexpected and normal variants had neuroimaging

findings that would require adjustment in management.
The neuroimaging findings (table 3) were calcified gran-
ulomas (5.3%), sinus disease (3.5%) and one normal
variant include (0.9%). The unexpected vascular findings
were 2.6% (3 of 114%), neoplastic findings were 0.9% (1
of 114) and non-neoplastic findings were 15.8% (18 of
114).

Table 1: Patient demographics in all patients and subgroup analysis

Demographics Subgroup analysis: neuroimaging Whole cohort p value

Normal (n=91) Unexpected and normal (n=114)

variant (n=23)

Age (years), n (%)
12 to 30 34 (37.4) 5(21.7) 39 (34.2) 0.09
31 to 40 23 (25.3) 3 (13.0) 26 (22.8)
41 to 50 18 (19.8) 11 (47.8) 29 (25.4)
>50 16 (17.6) 4(17.4) 20 (17.5)
Mean Age (mean, SD) 36.84 (14.10) 42.26 (15.88) 37.94 (14.57) 0.12
Male 34.66 (11.78) 35.78 (10.10) 34.92 (11.27) 0.81
Female 37.72 (14.93) 45.72 (17.56) 39.22 (15.65) 0.07
Gender, n (%)
Male 26 (28.6) 8 (34.8) 34 (29.8) 0.56
Female 65 (71.4) 15 (65.2) 80 (70.2)
Race, n (%)
African 39 (42.9) 12 (52.2) 51 (44.7) 0.61
Indian 46 (50.5) 9(39.1) 55(48.2)
Caucasian/ mixed 6 (6.6) 2(8.7) 8 (7.0)
Comorbidities*, n (%)
Present 40 (44.0) 13 (56.5) 53 (46.5) 0.28
Absent 51 (56.0) 10 (43.5) 61 (53.5)
HIV status, n (%)
Seropositive 4(4.4) 2(8.7) 6(5.3) 0.523
Seronegative 17 (18.7) 5(21.7) 22 (19.3)
Unknown 70 (76.9) 16 (69.6) 86 (75.4)
CT brain, n (%)
-Contrast 60 (67.4) 12 (66.7) 72 (67.3) 0.95
-Non-contrast 29 (32.6) 6(33.3) 35(32.7)
-Not Applicable** 7
MRI Brain, n (%)
-Gadolinium 3 (50.0) 7 (77.8) 10 (66.7) 0.26
-Non-gadolinium 3 (50.0) 2(222) 5(33.3)
-Not Applicable** 99
*Comorbidities included: Hypertension, Diabetes Mellitus, Asthma, Ischaemic heart disease, Arthritis, Dyslipidaemia,
Chronic kidney disease, Human Immunodeficiency virus, glaucoma, previous breast cancer, previous non-neurological
related surgery, rheumatic heart disease, hyperthyroidism, Systemic lupus erythematosus, Major depressive disorder
**Not applicable in imaging modalities indicates that patients were imaged with the alternate imaging modality
(7 patients did not undergo CT brain imaging and 99 patients did not undergo MRI brain imaging) Totals do
not add up to 100 as figures rounded to one decimal point
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Table 2: Headache characteristics in whole cohort and subgroup with normal versus
unexpected findings or normal variant neuroimaging group

Subgroup analysis: neuroimaging p value

Headache characteristics Normal (n=91) Unexpected and normal | Whole cohort

variant (n=23) (n=114)
Start of headache, n (%)
< 3months 27 (29.7) 3 (13.0) 30 (26.3) 0.67
3months-1 year 19 (20.9) 10 (43.5) 29 (25.4)
> | year 37 (40.7) 8 (34.8) 45 (39.5)
NA 8 (8.8) 2 (8.7) 10 (8.8)
Headache location, n (%)
Unilateral 21 (23.1) 5(21.7) 26 (22.8) 0.33
Bilateral 17 (18.7) 4(17.4) 21 (18.4)
Holocephalic 14 (15.4) 3(13.0) 17 (14.9)
Localised region 37 (40.7) 8 (34.8) 45 (39.5)
Unknown /not documented 2(2.2) 3(13.0) 5@4.4)
Onset, n (%)
Sudden/acute/subacute 22 (24.2) 4(17.4) 26 (22.8) 0.946
Chronic 5(5.5) 1(4.3) 6 (5.3)
Gradual 8 (8.8) 2 (8.7) 10 (8.8)
Not documented 56 (61.5) 16 (69.6) 72 (63.2)
Frequency (per week)
<5 26 (28.6) 5(21.7) 31(27.2) 0.68
>5 9(9.9) 1(43) 10 (8.8)
Daily/alternate days 37 (40.7) 10 (43.5) 47 (41.2)
Not documented 19 (20.9) 7 (30.4) 26 (22.8)
Severity (pain-scale), n (%)
Mild/moderate 4(44) 1(4.3) 5(4.4) 0.052
Severe 39 (42.9) 4(17.4) 43 (37.7)
Not documented 48 (52.7) 18 (78.3) 66 (57.9)
Duration, n (%)
<30 min 11(12.1) 1 (4.3) 12 (10.5) 0.22
30 min-3 hrs 15 (16.5) 4(17.4) 19 (16.7)
3hrs - 7 days 28 (30.8) 3 (13.0) 31(27.2)
Constant 14 (15.4) 5(21.7) 19 (16.7)
Not documented 23 (25.3) 10 (43.5) 33 (28.9)
Character, n (%)
Sharp 17 (18.7) 0 (0.0) 17 (14.9) 0.03
Dull/pressure/other 21(23.1) 5(21.7) 26 (22.8)
Throbbing 32 (35.2) 7 (30.4) 39 (34.2)
Not documented 21 (23.1) 11 (47.8) 32 (28.1)
Constitutional symptoms, n (%)
Present 6 (6.6) 1(43) 7 (6.1) 0.88
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Absent 76 (83.5) 21 (91.3) 97 (85.1)

Not documented 9(9.9) 1(4.3) 10 (8.8)

Nausea and vomiting, n (%)

Present 36 (39.6) 4(17.4) 40 (35.1) 0.009
Absent 54 (59.3) 16 (69.6) 70 (61.4)

Not documented 1(1.1) 3(13.0) 4(3.5)

Visual disturbance, n (%)

Present 16 (17.6) 4(17.4) 20 (17.5) 0.30
Absent 75 (82.4) 18 (78.3) 93 (81.6)

Not documented 0 (0.0) 1(4.3) 1(0.9)

Photophobia and/or phonophobia, n

(%)

Present 33 (36.3) 9(39.1) 42 (36.8) 0.81
Absent 58 (63.7) 14 (60.9) 72 (63.2)

Other features, n (%)

Present 22 (24.2) 8 (34.8) 30 (26.3) 0.33
Absent 63 (69.2) 14 (60.9) 77 (67.5)

Not documented 6 (6.6) 1(4.3) 7 (6.1)

Autonomic features present, n (%)

Yes 1 (1.1) 0(0) 1(0.88) 0.90
No 91 (100) 23 (100.0) 113(99.12)

Worse with Valsalva, n (%)

Yes 11(12.1) 3 (13.0) 14 (12.3) 0.71
No 66 (72.5) 15 (65.2) 81 (71.1)

Not documented 14 (15.4) 5(221.7) 19 (16.7)

Medication response, n (%)

No response 15 (16.5) 6 (26.1) 21 (18.4) 0.18
Good response 37 (40.7) 9(39.1) 46 (40.4)

No medication taken 44.4) 3 (13.0) 7 (6.1)

Not documented 35 (38.5) 521.7) 40 (35.1)

*Totals do not add up to 100 as figures rounded to one decimal point
n - number, HIV — Human Immunodeficiency Virus, min — minutes, hrs — hours.
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Table 3: Unexpected and normal variants Neuroimaging findings

Unexpected and normal variants Neuroimaging Number Classification: Change in management
findings Normal variant(NV) and
unexpected findings (UF)

Calcified granuloma UF No
Sinus disease 4 UF Yes
Basal ganglia calcification 2 UF No
Multiple rim-enhancing lesion 2 UF Yes
Ischaemic leukoencephalopathy 1 UF Yes
Basal ganglia infarct 1 UF Yes
Vascular anomaly- pons nidus of vessels 1 UF Yes
Atrophy of the parietal lobe 1 UF No
Rathke cyst 1 UF Yes
Meningioma 1 UF Yes
Asymmetry of the lateral ventricles 1 NV No
Supratentorial Hydrocephalus 1 UF Yes
Enhancing rounded lesions are noted in left head of 1 UF Yes
caudate nucleus and within the pons centrally
Total 23 NV:1/UF: 22 No =10, Yes =13

Secondary outcomes

Male patients were found to have a greater chance of
having an unexpected finding or normal variant (table
4). More patients in the unexpected and normal variant
group did not have nausea and vomiting and this reached
statistical significance. (p = 0.009). The sharp type head-
aches were not present in the unexpected and normal
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variant group and also statistically significant (p = 0.03),
however it was interpreted with caution as there were
large numbers of missing data. There was no association
with age in the two groups (p = 0.9). The chances of an
unexpected finding or normal variant are almost twice as
great in HIV seropositive compared to HIV seronega-
tive patients but did not reach statistical significance (p
= 0.60).
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Table 4: Subgroup analysis of normal versus unexpected findings or normal variant

neuroimaging group

Subgroup analysis: Neuroimaging | Total Chances having an unexpected or normal
variant on neuroimaging
Normal (n=91) | Unexpected and
normal variant
(n=23)
p value OR 95% CI

Gender n (%) n (%) n
Men 26 (76.5) 8 (23.5) 34 ref ref ref
Women 65 (81.3) 15 (18.8) 80 0.56 0.75 0.28 1.98
Age
<=50 75 (79.8) 19 (20.2) 94 ref ref ref
> 50 16 (80.0) 4 (20.0) 20 0.9 0.9 0.30 3.30
HIV status
Seronegative 17 (77.3) 5(2.7) 22 ref ref ref
Seropositive 4 (66.7) 2 (33.3) 6 0.60 1.70 0.24 12.17
Unknown 70 (81.4) 16 (18.6) 86 0.66 0.78 0.25 2.42
n - number, HIV — Human Immunodeficiency Virus
OR: odds ratio; CI: confidence interval, ref: reference

Discussion

In the South African setting, the yield of neuroimaging
findings in patients with a normal neurological has yet
to be determined. This retrospective chart review re-
vealed that patients in this category had unexpected or
normal variants in 20.2%. This correlated with a study by
Kamtchum-Tatuene et al, which revealed a prevalence of
unexpected findings or normal variants on brain imaging
to be 17.5% in patients with headaches and normal neu-
rologic examination.”

Clinically significant abnormalities (defined as findings
that would change management in patients) was found to
be 11.4% (13 of 114) and is similar to a systematic review
and meta-analysis by Jang et al which found an 8.86%
prevalence of detecting clinically significant lesions in pri-
mary headache patients. (8) A prospective study by Sem-
pere et al however detected significant intracranial abnor-
malities in 0.9% (95% CI 0.5, 1.4) in the same category
of patients.”

In this cohort, patients with the highest frequency of un-
expected findings or normal variants on neuroimaging
were in the 41-50-year age range (47.8%) and only 17.4%
were above the age of 50 years of age. This is in contrast

African Health Sciences, Vol 22 Issue 4, December, 2022

to traditional red flags which include age over 50.* This
association did not reach statistical significance; however,
these differences could be significant in a larger study.
The absence of nausea and vomiting between the two
neuroimaging groups was found to be statistically signif-
icant. This is contrary to some studies which have rec-
ommended neuroimaging for headache aggravated by
vomiting amongst other features.” The patients with the
normal neuroimaging had a higher percentage of nausea
and vomiting 39.6% compared to 17.4% in the unexpect-
ed or normal variant group. Our study may largely reflect
migraineurs reporting headaches associated with nausea
and vomiting. This study further reinforces that the un-
expected neuroimaging or normal variants can be present
despite the absence of nausea and vomiting,

Two of the 6 HIV seropositive patients had unexpected
findings or normal variants on neuroimaging, Although
there were many patients whose status was unknown, the
chances of having abnormal imaging are almost twice as
great in HIV seropositive compared to HIV seronega-
tive patients but did not reach statistical significance. This
correlates with studies that deem HIV a red flag as it may
reflect an immunosuppressed state.*
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There was one patient with features of trigeminal au-
tonomic cephalalgia (TAC) with normal neuroimaging,
Guidelines indicate patients with TAC or migraine with
a change in aura should be referred for MRI brain as ini-
tial imaging. This is because there is an unexplained as-
sociation with pituitary macroadenomas in 4% of TAC
patients*” and migraine with a change in aura may reflect
occipital lesion.” In this study, the presence of visual dis-
turbance was not statistically significant and did not dif-
ferentiate the presence of, type of or change in aura.
Kenteu et al highlighted that overuse of neuroimaging
may result in frequent discovery of normal variants (NV)
and incidental findings (IF) which most often do not ex-
plain the patient’s pain.*** Our study found 1 normal
variant. The other findings could not be classified as inci-
dental as patients were symptomatic with headaches, and
a description ‘unexpected findings’ is more appropriate.
The incidence of subarachnoid haemorrhage (SAH) in
patients with sudden severe headache and a normal neu-
rological examination may be as high as 10%.”" Patients
with acute onset headaches, elevated blood pressures,
neck stiffness and altered mental state may also prompt
further referral. Severity of headaches in our study ap-
proached statistical significance (p = 0.052) however the
number of patients with missing data in this category was
too high to place any relevance. Cerebral venous throm-
bosis (CVT) may be a life-threatening entity and present
with thunderclap headache and should be further investi-
gated with a CT brain. However, CT brain may be normal
and an MRI or MR venogram should be performed if
clinical suspicion petsists.”> Our cohort did not have any
patients with SAH or CV'T.

The risk of a brain tumour increases with age and the
presentation with an isolated headache can range between
2% and 16%.” Our study revealed one intracranial me-
ningioma in a 47-year-old female, 0.87% of the whole
cohort. A study by Carey et al revealed the diagnosis of
malignancy was rare in individuals presenting with inci-
dent headache and early neuroimaging (within 30 days of
headache) led to a small reduction in time to diagnosis. **
Interestingly, risk of death was higher in the early neuro-
imaging group compared to the referent group, and the
authors postulate higher disease severity in this group.*
Therefore, timing of neuroimaging did not change out-
comes.

The American College of Radiology (ACR) Appropriate-
ness Criteria—RHeadache Clinical Variants (revised 2019)
provides recent evidence-based guidelines* and advise
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that initial imaging is usually not appropriate for patients
with new primary migraine or tension-type headache with
normal neurologic examination, or chronic headache with
no new features. However, guidelines for neuroimaging
in headaches (2019) by the British Society of Neurora-
diologists Standards Subcommittee advise neuroimaging
may be considered if a patient is disabled by fear of se-
rious pathology. In our study, 114 patients were imaged
despite the ACR criteria. A normal clinical examination
correlated with 79.8% of normal neuroimaging, For the
remaining 23 patients (20.2%), 1 patient had a normal
variant and 22 had unexpected findings with 13 patients
requiring change in management. The clinician is there-
fore guided largely by history (headache onset, progres-
sion and presence of red flags) as normal examination
cannot rule out pathology completely when deciding on
referral and neuroimaging,

The hospital management provided cost figures of MRI
brain scans in 2008 (R4 096) and 2018 (R8 089), and cost
of CT brain scans in 2008 (R1 628) and 2018 (R3 558),
offering a range. One may consider that a normal scan (a
minimum of 91 scans in this study) may have been avoid-
ed in such a population and thus a saving to both hospital
and patient.

Strengths of our study included data collected from an
electronic database. Data collection was done by one au-
thor and reduced the interpretation bias. Neuroimaging
was done at a single location and this ensured uniformity
in reporting and image acquisition protocols. Clinical as-
sessments for this study were only considered from the
neurology clinic, again ensuring consistency in history
taking and clinical examination.

Limitations include retrospective design, and as a result
missing data and risk of bias. There is potential for hu-
man error in allocating International Classification of
Diseases (ICD) code in hospital systems. This study of-
fers insights into neuroimaging in patients with a normal
neurological examination at a single centre, however gen-
eralizability is limited. The study is also subject to referral
bias, as it was conducted at a tertiary referral centre. This
can overestimate or underestimate the rate of intracranial
abnormalities.

To our knowledge, this is the first study of this nature in
South Africa to correlate the neuroimaging findings of
patients with headaches and normal clinical examination.
Further prospective studies are recommended to assess
adverse effects from neuroimaging and sensitivity and
specificity of red flags in our setting,
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Patients should be included in the decision-making pro-
cess and counselled with regards to the benefits, harm
and timing of neuroimaging. Defensive medicine may be
reduced if clinicians are shielded by law when practicing
evidence-based medicine in accordance with published
guidelines.” The practitioner plays an important role in
the initial clinical assessment as serious illness can be de-

3 Further, 2 normal inves-

tected despite normal imaging.
tigation does not eliminate the need for further follow up

and appropriate management of headache.

Conclusion

We advise a lower threshold to refer patients with head-
aches and normal examination for neuroimaging if they
are male, HIV seropositive, within the 41-50 year age
group or experience a change in headache frequency and
intensity. Importantly, this study demonstrates that head-
aches may still be associated with unexpected findings or
normal variants on neuroimaging despite the absence of
nausea and vomiting. In patients with headaches and a
normal neurological examination, we advise referral of
a subgroup of patients with primary headache disorders
(trigeminal autonomic cephalalgias and migraine with
change in aura).

Acknowledgments
Thanks to Catherine Connolly for biostatistical input and
to Dr K. Kistan for additional guidance.

Competing interests

The author(s) declare that they have no financial or per-
sonal relationship(s) that may have inappropriately influ-
enced them in writing this article

Author contributions

S.M conceived the presented idea and developed the the-
ory and performed the computations. A.IB supervised
the findings of this work. All authors discussed the re-
sults and contributed to the final manuscript.

Funding information

The author(s) received no financial support for the re-
search, authorship, and/or publication of this article.

Data availability statement

The data that support the findings of this study are avail-
able on request from the corresponding author, S.M. The
data are not publicly available as it may compromise the
privacy of research patients.

African Health Sciences, Vol 22 Issue 4, December, 2022

Disclaimer

The views expressed in the submitted article are that of
the authors and not an official position of the institution
or funder.

References

1. Rizzoli P, Mullally W]J. Headache. Am ] Med.
2018;131(1):17-24.https://doi.org/10.1212/01.
wnl.0000072526.35698.0a

2. WHO. Headache disorders: World Health Organiza-
tion; 2016(updated April 2016; cited 2017 6th October).
2016 http://www. who.int/ mediacentre/ factsheets/
fs277/ en/. https://www.who.int/news-room/fact-
sheets/detail /headache-disorders

3. Ahmed FE Headache disorders: differentiat-
ing and managing the common subtypes. Brir
ish  Journal of Pain. 2012;6(3):124-32. https://doi.
org/10.1177%2F2049463712459691

4. Global burden of 369 diseases and injuries in 204
countries and territories, 1990-2019: a systematic analy-
sis for the Global Burden of Disease Study 2019. Lan-
cet. 2020;396(10258):1204-22. https://doi.org/10.1016/
S0140-6736(20)30925-9

5. Saylor D, Steiner TJ. The Global Burden of Head-
ache. Semin Neurol. 2018;38(2):182-90. https://doi.
org/10.1055/5-0038-1646946

6. Goldberg LD. The cost of migraine and its treatment.
Am | Manag Care. 2005;11(2 Suppl): S62-67. https://doi.
org/10.37765/ajmc.2020.42543

7. Steiner TJ, Scher Al, Stewart WF, Kolodner K, Liber-
man J, Lipton RB. The prevalence and disability burden
of adult migraine in England and their relationships to
age, gender and ethnicity. Cephalalgia. 2003;23(7):519-527.
https://doi.org/10.1046/j.1468-2982.2003.00568.x

8. Jang YE, Cho EY, Choi HY, Kim SM, Park HY. Di-
agnostic Neuroimaging in Headache Patients: A Sys-
tematic Review and Meta-Analysis. Psychiatry investiga-
tion.  2019;16(6):407-417.  https://doi.org/10.30773/
pi.2019.04.11

9. Holle D, Obermann M. The role of neuroim-
aging in the diagnosis of headache disorders. Ther
Ady  Neurol  Disord. 2013;6(6):369-374.  https://doi.
org/10.1177/1756285613489765

10. O’Sullivan JW, Muntinga T, Grigg S, Ioannidis JPA.
Prevalence and outcomes of incidental imaging find-
ings: umbrella review. BM]. 2018;361: k2387. https://doi.
org/10.1136/bmj.k2387

11. Callaghan BC, Kerber KA, Pace RJ, Skolarus LE,

270



Burke JF Headaches and neuroimaging: high utiliza-
tion and costs despite guidelines. [AM.A internal medicine.
2014;174(5):819-821. https://doi.org/10.1001/jamaint-
ernmed.2014.173

12. Keeton C. Bridging the gap in South Africa. Bull
World  Health Organ. 2010;88(11):803-4. https://doi.
org/10.2471%2FBLT.10.021110

13. van Schouwenburg F, Ackermann C, Pitcher R. An
audit of elective outpatient magnetic resonance imaging
in a tertiary South African public-sector hospital. 2014.
2014;18(1). http://dx.doi/org/10.4102/sajr.v18i1.689

14. Headache Classification Committee of the In-

ternational Headache Society (IHS) The Interna-
tional Classification of Headache Disorders, 3rd
edition.  Cephalalgia.  2018;38(1):1-211.  https://doi.

org/10.1177/0333102417738202

15. Kenteu B, Fogang YF, Nyaga UF, Zafack ]G, Noubiap
JJ, Kamtchum-Tatuene J. Neuroimaging of headaches in
patients with normal neurological examination: protocol
for a systematic review. BM] Open. 2018;8(2): ¢020190.
https://doi.org/10.1136/bmjopen-2017-020190

16. Sandrini G, Friberg L, Janig W, Jensen R, Russell D,
Sanchez del Rio M, et al. Neurophysiological tests and
neuroimaging procedures in non-acute headache: guide-
lines and recommendations. Exr | Neurol. 2004;11(4):217-
224. https://doi.org/10.1111/j.1468-1331.2003.00785.x

17. Callaghan BC, Kerber KA, Pace RJ, Skolarus L, Coo-
per W, Burke JF Headache neuroimaging: Routine testing
when guidelines recommend against them. Cephalalgia.
2015;35(13):1144-52. https://doi.org/10.1001/jamaint-
ernmed.2014.173

18. Fouche PE, Jenkins LS, Vermeulen A. Appropriate-
ness of computed tomography and magnetic resonance
imaging scans in a rural regional hospital in South Africa:
A 6-year follow-up study. §'_Afr Med . 2020;111(1):46-51.
https://doi.org/10.7196/sam;j.2020.v111i1.14860

19. Elliott P, Ku NN, Werner MH. Neoplastic men-
ingitis with normal neurological findings. Magnetic reso-
nance imaging results. | Neuroimaging. 1995;5(4):233-230.
https://doi.org/10.1111/jon199554233

20. Rozen TD. A New Subtype of Chronic Daily Head-
ache Presenting in Older Women. | Womens Health
(Larchmt). 2018;27(2):203-208. https:/ /doi.org/10.1089/
jwh.2017.6460

21. Do TP, Remmers A, Schytz HW], Schankin C, Nelson
SE, Obermann M, et al. red and orange flags for second-
ary headaches in clinical practice: SNNOOP10 list. Nex-

271

rology. 2019;92(3):134-44. https://doi.org/10.1212%2F-
WNL.0000000000006697

22. Kamtchum-Tatuene ], Kenteu B, Fogang YF, Zafack
JG, Nyaga UF, Noubiap JJ. Neuroimaging findings in
headache with normal neurologic examination: Systemat-
ic review and meta-analysis. | Nexro/ Sei. 2020;416:116997.
https://doi.org/10.1016/].jns.2020.116997

23. Sempere AP, Porta-Etessam J, Medrano V, Gar-
cia-Morales I, Concepcion L, Ramos A, et al. Neuroimag-
ing in the evaluation of patients with non-acute headache.
Cephalalgia. 2005;25(1):30-35. https://doi.org/10.1111/
j.1468-2982.2004.00798.x

24. Whitehead MT, Cardenas AM, Corey AS, Policeni B,
Burns ], Chakraborty S, et al. ACR Appropriateness Crite-
ria® Headache. | Am Coll Radiol. 2019;16(11s): S364-s377.
https://doi.org/10.1016/j.jact.2019.05.030

25. Detsky ME, McDonald DR, Baerlocher MO, Tom-
linson GA, McCrory DC, Booth CM. Does this patient
with headache have a migraine or need neuroimaging?
Jama. 2006;296(10):1274-1283. https://doi.org/10.1001/
jama.296.10.1274

26. Lee VME, Ang LL, Soon DTL, Ong JJY, Loh VWK.
The adult patient with headache. Singapore medical jour-
nal.  2018;59(8):399-406.  https://doi.org/10.11622/
smedj.2018094

27. Levy M]J, Matharu MS, Meeran K, Powell M, Goads-
by PJ. The clinical characteristics of headache in patients
with pituitary tumours. Brazn. 2005;128(Pt 8):1921-1930.
https://doi.org/10.1093 /brain/awh525

28. Micieli A, Kingston W. An Approach to Identifying
Headache Patients That Require Neuroimaging. Fron-
tiers in public health. 2019; 7:52. https://doi.org/10.3389/
fpubh.2019.00052

29. Valenca MM, Valenca LP, Menezes TL. Comput-
ed tomography scan of the head in patients with mi-
graine or tension-type headache. Arg Neuropsiguiatr.
2002;60(3-A):542-547. https://doi.org/10.1590/s0004-
282x2002000400005

30. Evans RW. Incidental Findings and Normal Anatom-
ical Variants on MRI of the Brain in Adults for Primary
Headaches. Headache. 2017;57(5):780-791. https://doi.
org/10.1111/head.13057

31. Cooper JG, Smith B, Hassan TB. A retrospective re-
view of sudden onset severe headache and subarachnoid
haemorrhage on the clinical decision unit: looking for a
needle in a haystack? Ewr | Emerg Med. 2016;23(5):356-
362. https://doi.org/10.1097 /mej.0000000000000266

African Health Sciences, Vol 22 Issue 4, December, 2022



32. Cumurciuc R, Crassard I, Sarov M, Valade D, Bousser
MG. Headache as the only neurological sign of cerebral
venous thrombosis: a series of 17 cases. Journal of Neu-
rology, Neurosurgery &amp; Psychiatry. 2005;76(8):1084-7.
http://dx.doi.org/10.1136/jnnp.2004.056275

33. Kernick DP, Ahmed F, Bahra A, Dowson A, Elrington
G, Fontebasso M, et al. Imaging patients with suspected
brain tumour: guidance for primary care. Br | Gen Pract.
2008;58(557):880-885. https://doi.org/10.3399 /bjg-
p08x376203

34. Carey MR, Callaghan BC, Kerber KA, Skolarus LE,

African Health Sciences, Vol 22 Issue 4, December, 2022

Burke JE Impact of early headache neuroimaging on
time to malignant brain tumor diagnosis: A retrospective
cohort study. PLoS One. 2019;14(2): €0211599. https://
doi.org/10.1371/journal.pone.0211599

35. Jordan JE, Flanders AE. Headache and Neuroimag-
ing: Why We Continue to Do It. AJNR Am | Neuroradi-
ol. 2020;41(7):1149-1155. https://doi.org/10.3174/ajnr.
a6591

36. Neuroimaging for the evaluation of chronic head-
aches: an evidence-based analysis. Onz Health Technol As-
sess Ser. 2010;10(26):1-57. https://pubmed.ncbi.nlm.nih.
gov/23074404/

272



