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ABSTRACT

Objective: To investigate the common thinking, as reinforced by the International Classification of
Headache Disorders, 3rd edition (beta), that occipital headaches in children are rare and sugges-
tive of serious intracranial pathology.

Methods: We performed a retrospective chart review cohort study of all patients =18 years of
age referred to a university child neurology clinic for headache in 2009. Patients were stratified
by headache location: solely occipital, occipital plus other area(s) of head pain, or no occipital
involvement. Children with abnormal neurologic examinations were excluded. We assessed loca-
tion as a predictor of whether neuroimaging was ordered and whether intracranial pathology was
found. Analyses were performed with cohort study tools in Stata/SE 13.0 (StataCorp, College
Station, TX).

Results: A total of 308 patients were included. Median age was 12 years (32 months-18 years),
and 57% were female. Headaches were solely occipital in 7% and occipital-plus in 14%. Patients
with occipital head pain were more likely to undergo neuroimaging than those without occipital
involvement (solely occipital: 95%, relative risk [RR] 10.5, 95% confidence interval [Cl] 1.4-
77.3; occipital-plus: 88%, RR 3.7, 95% Cl 1.5-9.2; no occipital pain: 63%, referent). Occipital
pain alone or with other locations was not significantly associated with radiographic evidence of
clinically significant intracranial pathology.

Conclusions: Children with occipital headache are more likely to undergo neuroimaging. In the
absence of concerning features on the history and in the setting of a normal neurologic examina-
tion, neuroimaging can be deferred in most pediatric patients when occipital pain is present.
Neurology® 2017;89:469-474

GLOSSARY

ED = emergency department; ICD-9 = International Classification of Diseases, 9th revision; ICHD-3 = International Clas-
sification of Headache Disorders, 3rd edition.

With a pediatric migraine prevalence of 3.9% to 11%'~ and a lifetime aggregate prevalence of
54.4%? for all pediatric headaches, a rational approach to the use of costly diagnostic studies is
needed. The American Academy of Neurology/Child Neurology Society practice parameter
states that neuroimaging is not indicated in a child with recurrent headache and a normal
neurologic examination.* Nonetheless, 45% of children with nonacute recurrent headaches will
receive at least one neuroimaging study without clinical benefit.”

The American Academy of Neurology/Child Neurology Society practice parameter supports
the use of neuroimaging in patients with recurrent headaches and abnormal neurologic exam-
ination findings, seizures, or a history of recent-onset severe headache or recent changes in
the nature of the headache.* Multiple pediatric emergency department (ED) studies have tried

619 and 2 of the studies suggested that an

to identify warning signs deserving further workup,
occipital headache location signified intracranial pathology.”? Other warning signs not ad-
dressed in the practice parameter included younger age, severe intensity, and an inability to

describe the quality of the pain."
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The International Classification of Headache
Disorders, 3rd edition (ICHD-3) (beta)'?
perpetuates the notion that occipital head-
aches in children raise clinical concern, stat-
ing that “[o]ccipital headache in children is
rare and calls for diagnostic caution.”"* How-
ever, in children with normal neurologic ex-
aminations who are experiencing recurrent
headaches, it is unclear whether this warning
has merit. In a recent study, occipital head-
ache location was not predictive of intracra-
nial pathology in children.'? In this study, we
investigated whether occipital headaches in
children warrant neuroimaging.

METHODS Study design. This was a retrospective review of
the cohort of consecutive pediatric patients who were seen at an

urban child neurology clinic for a complaint of headache.

Standard protocol approvals, registrations, and patient
consents. The study was approved by the Rainbow Babies and
Children’s Hospital Institutional Review Board. There was no
study-related contact with the patients in this retrospective
chart review, and a consent waiver was granted by the Institu-

tional Review Board.

Study setting and population. All patients presenting to the
child neurology clinic with a complaint of headache between
January 1 and December 31, 2009, were evaluated for inclusion
in the study. Patients were identified by searching ICD-9 codes
related to headache. Exclusion criteria included age <12 months
or =19 years of age, a chief complaint other than headache, being
seen for a second opinion, and a previous workup for the same
headache symptoms before the study period or as an inpatient.
Because the clinic uses paper charts, some patients were excluded

as a result of missing or incomplete charting.

Data extraction. All available charts identified by the electronic

query were collected, reviewed, and evaluated for inclusion. If the

[ Figure Determination of eligible patients for inclusion ]

ICD-9 headaches query

(N=586)

Review for exclusion

Excluded (n=230):
« Initial presentation prior to 1/1/09 (123)
« Chart unavailable (46)

\4

« Chief complaint other than headache (32)
« Seen for second opinion (11)
« <12 or 2227 months of age (6)

Eligible patients

(n=356)

« Initial evaluation as inpatient (6)

« S/P Chiari decompression sx (4)

« Not evaluated by a neurologist (1)

« Initial headache evaluation missing (1)

ICD-9 = International Classification of Diseases, 9th revision; S/P = status post; sx =

symptoms.
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patient met any of the exclusion criteria, the reason for exclusion
was recorded. Otherwise, patient data were collected for analysis.
The sources of information within the paper chart included the
physician’s clinic visit note; a standard multipage questionnaire
given to all new patients that covers family, social, and medical
history; and imaging reports. Extracted data included age at pre-
sentation to the clinic; sex; comorbidities; headache character-
istics and associated symptoms, frequency, and duration;

physical examination findings; and CT and MRI results.

Data coding. The headache locations were recorded as being
frontal, frontotemporal, temporal, occipital, top of head, or gen-
eralized; patients could choose more than one location if needed.
For analysis, participants were stratified as solely occipital location
of pain, occipital plus other area(s) of head pain, or no occipital
involvement. Headache severity was recorded as the most severe
headache described by the patient (mild, moderate, or severe).
Symptom duration was recorded as the midpoint duration if
the patient offered a range (e.g., 9 months if the patient said
symptoms had been present for 6-12 months). The examination
was recorded as abnormal if there were any focal neurologic def-
icits or abnormalities, general physical examination findings sug-
gestive of a neurogenetic syndrome, or documentation of
neurodevelopmental delay or disability noted on examination.
Imaging findings were classified as clinically significant or not
clinically significant by one of the authors (N.B.), a board-
certified child neurologist. When the values for variables were
not recorded on the clinic intake form or were not documented in
the chart, the variable was treated as negative or normal for the
statistical analysis.

Each participant was classified with the use of ICHD-3 (beta)
as meeting criteria for migraine, probable migraine, or not
migraine, with one exception: because the clinic intake form
included the lower-limit duration distinctions of <1 hour and
1 to 6 hours, headaches lasting >1 hour, rather than 2, were
included as meeting duration criteria for pediatric migraine
diagnosis.

We assessed 2 outcome questions: whether occipital headache
location predicted whether neuroimaging was obtained and,
within the subset of patients for whom imaging was obtained,
whether occipital headache location predicted intracranial pathol-
ogy. We were particularly interested in intracranial pathology that
would necessitate a change in clinical management, including fur-
ther testing, urgent interventions, or close clinical monitoring,
and these findings were categorized as serious intracranial

pathology.

Data analysis. All data were analyzed with Stata/SE 13.0
(StataCorp, College Station, TX). Relative risk calculations and
their confidence intervals were calculated with the cohort study
epitab features. Comparisons of proportions were made with
the Pearson x* and Fisher exact tests as appropriate. A value of
» = 0.05 was considered statistically significant. When the
confidence intervals of the relative risk suggested statistical
significance (i.e., the interval did not cross the null hypothesis)
yet the Fisher exact test yielded a value of p > 0.05, we reported

the findings as statistically insignificant.

RESULTS A total of 586 patients were seen for head-
ache during the study period. Of these, 230 patients
(39%) were excluded for predefined criteria (figure),
leaving a study population of 356 patients. There
were 3 patients without neurologic examination doc-
umentation; 41 patients were missing family history
documentation; and 37 patients did not have



[ Table 1 Participant characteristics stratified by headache location and migrainous features ]

Headache location Migraine
Occipital Nonoccipital p Value Yes/probable No p Value
n 42 266 212 96
Median age, mo 169 148 0.18 152 138 0.18
Female, n (%) 25 (60) 150 (56) 0.70 121 (57) 54 (56) 0.89
Common comorbidities, n (%)
Asthma or reactive airway disease 13 (31) 49 (19) 0.06 47 (22) 15 (16) 0.17
Sinus disease 1(2 5(2) 0.83 4(2) 2(2) 0.91
Pervasive developmental delay 0 (0) 4(1.5) 0.42 2 (1) 2(2) 0.41
Behavioral problems 2 (5) 11 (4) 0.85 8 (4) 5 (5) 0.56
Attention-deficit/hyperactivity disorder 3(7) 19 (7) 1.00 17 (8) 5 (5) 0.38
Anxiety 2(5) 8(3) 0.55 7(3) 3(3) 0.94
Family history of headache, n (%) 28 (74) 185 (78) 0.52 156 (82) 57 (67) 0.017

a headache location described. Forty-eight patients
had an abnormal neurologic examination. The most
common abnormalities documented included cranial
nerve abnormalities, blurred disc margins on fundu-
scopic examination, macrocephaly or microcephaly,

[ Table 2 Headache characteristics ]
Normal Abnormal P
examination examination Value

Headache locations, n (%)
Frontal 127 (41) 17 (35) 0.45
Temporal 37 (12) 7 (15) 0.62
Frontotemporal 20 (7) 4 (8) 0.64
Occipital only 21 (7) 1(2) 021
Occipital and other 21 (7) 4 (8) 0.70
Generalized 28 (9) 6 (13) 0.46
Top of head 24 (8) 2(4) 0.37
Not described 30 (10) 7 (15) 0.31

Description of pain, n (%)
Pressure 91 (38) 10 (29) 0.35
Throbbing or pounding 152 (63) 21 (62) 0.86
Sharp 60 (25) 9 (27) 0.85
Sticking 6 (3) 1(3) 0.88
Vague ache 23 (10) 3(9) 0.88
Band-like aching 20 (8) 3(9) 0.93

Associated symptoms, n (%)
Nausea and/or vomiting 151 (49) 22 (46) 0.68
Photophobia 178 (62) 27 (68) 0.50
Phonophobia 124 (44) 16 (40) 0.60
Neck pain 29 (13) 3(9) 0.62
Onse_t or worsening severity in the 25 (8) 3(6) 0.66
morning
Severity worse with activity 21 (11) 3(13) 0.71

or brisk or asymmetric reflexes. After the exclusion of
the 48 patients with an abnormal examination, 308
patients remained for the primary analyses. Charts
were reviewed 12 months after the end of the study
period, resulting in a follow-up time ranging from 12
to 24 months, depending on the timing of the pa-
tient’s initial presentation.

Demographics and pain distribution. The median age of
patients included in the study was 12 years (range 32
months—18 years), and 57% of patients were female.
Headaches were solely occipital in 7% (n = 21),
while a total of 14% (n = 42) of headaches included
occipital pain. There was no association with an
occipital location and age or sex (table 1).

Headache features. The characteristics of the patients’
headaches, including location, duration of symptoms,
severity, pain quality descriptions, and associated
symptoms, are reported in table 2. One hundred
twenty patients (34%) met criteria for migraine in
children and an additional 120 patients met criteria
for probable migraine for a total of 240 patients
(67%). No association with age or sex was seen in
patients with migraine or probable migraine vs no
migraine, although the family history was more likely
to be positive for headaches among patients meeting
migraine or probable migraine criteria (table 1).

Neuroimaging. Among the 308 patients with normal
neurologic examinations and recurrent headaches,
205 had neuroimaging studies performed. Results
were normal in 179 patients (87%), while 26 patients
(13%) had abnormal findings. Fifty-four patients had
a head CT; 132 patients had a head MRI; and 19
patients had both. Individuals who described occipi-
tal head pain were more likely to undergo neuro-
imaging than those without occipital involvement

(table 3).
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Table 3

including occipital pain, compared to those without occipital pain

Total patients

Received neuroimaging studies

Neuroimaging findings

Chiari | malformation
Cerebellar ectopia
Intracranial cyst

Elevated ICP or obstruction
Tumor

Sinusitis

Headache location

Imaging findings in children with normal physical examinations and occipital headaches, both exclusively occipital and any headaches

Nonoccipital, Occipital-plus,

n (%) n (%) RR 95% CI
266 (93) 42 (14)

168 (63) 37 (88) 3.7 1.5-9.2
4(2) 2(5) 1.9 0.59-6.1
3(2) 0 (0) Cannot calculate
9 (5) 4 (11) 1.8 0.7-4.3
2(1) 0(0) Cannot calculate
2(1) 0 (0) Cannot calculate
23 (14) 0 (0) Cannot calculate

Abbreviations: Cl = confidence interval; ICP = intracranial pressure; RR = relative risk.
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Among patients who underwent neuroimaging,

the most common findings included sinusitis (n
23), likely benign cyst (n = 13), Chiari 1 malforma-
tion (n = 6), and cerebellar ectopia (n = 3). A tumor
was identified in 2 patients, 1 with a pituitary mass
and 1 with a tectal glioma. There was no evidence of
increased intracranial pressure from the tectal glioma.
Two patients had imaging evidence of increased intra-
cranial pressure, described in one patient as “optic
disc and pituitary changes concerning for pseudotu-
mor” and in the other as ventriculomegaly with flac-
tening of the pituitary. Occipital pain was not
associated with any intracranial pathology, whether
the reported pain was solely occipital or occipital pain
associated with other locations (table 3). There was
a statistically significant inverse relationship between
occipital pain and imaging evidence of sinusitis, with
none of the 23 patients with sinusitis reporting occip-
ital pain.

Occipital only,
p Value n (%) RR 95% ClI p Value
21 (7)
0.002 20 (95) 10.5 1.4-77.3 0.003
0.32 2 (10) 34 1.0-11.3 0.07
0.41 0(0) Cannot calculate 0.55
0.22 1(5) 0.9 0.1-6.3 0.95
0.50 0(0) Cannot calculate 0.62
0.50 0 (0) Cannot calculate 0.62
0.02 0(0) Cannot calculate 0.08

Migraine as a predictor. In post hoc analyses, we exam-
ined whether meeting criteria for a diagnosis of
migraine could help predict the presence of serious
intracranial pathology. However, the presence of
migraine diagnostic criteria did not differentiate pa-
tients with and without intracranial pathology (table
4) even when the serious intracranial pathologies
(tumor or elevated intracranial pressure) were
grouped together for analysis.

DISCUSSION In this study, we examined the tradi-
tional thinking that occipital pain in children is rare
and cause for concern. In our retrospective cohort
study of pediatric patients in an outpatient child neu-
rology office, 7% of headaches were solely occipital,
and a total of 14% of headaches included occipital
pain, making it less common than frontal headaches
but similar in prevalence to all other headache loca-
tions. Thus, we propose that occipital headaches in

Table 4
migraine or probable migraine

Imaging findings in individuals with a normal examination meeting core diagnostic criteria for

Meets migraine diagnostic criteria

Yes/probable, n/N (%)

Total patients 212 (69)

Received neuroimaging studies 140/212 (60)

Neuroimaging findings
Chiari | malformation 6/140 (4)
Cerebellar ectopia 2/140 (1)
Intracranial cyst 8/140 (6)
Elevated ICP or obstruction 1/140 (1)
Tumor 2/140 (1)
Sinusitis 16/140 (11)
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n/N (%) RR 95% CI p Value
96 (31)

65/96 (68) 0.98 0.83-1.14 0.77
0/65 (0) 1.49 1.35-1.64 0.09
1/65 (2) 0.98 0.44-2.18 0.95
5/65 (8) 0.90 0.58-1.39 0.59
1/65 (2) 0.73 0.18-2.93 0.58
0/65 (0) 1.47 1.34-1.62 0.33
7165 (11) 1.02 0.77-1.36 0.89



children might be less rare than previously suspected.
Furthermore, we did not find an association between
occipital headaches and serious intracranial pathol-
ogy. This was true whether the reported headaches
wete solely occipital or involved the occipital location
along with other pain locations. In fact, among the 4
patients in our cohort with serious intracranial
pathology, none reported occipital pain.

In our post hoc analysis, the fact that both patients
with a tumor and one of the patients with elevated
intracranial pressure met criteria for definite or prob-
able migraine was notable but was not a statistically
significant finding. In the patient with the pituitary
mass, elements of the history might have led to imag-
ing anyway, including headache typically occurring in
the morning and waking the patient from sleep. The
second patient had a nonobstructive tectal glioma,
which could have been an incidental discovery in
a patient with migraine.

The original studies that suggested occipital head-
ache might be cause for concern, leading to a caution-
ary statement in the ICHD-3 (beta), were performed
in the pediatric ED setting.”” In one study, only 2 of
150 patients identified occipital pain, and both pa-
tients had brain tumors; however, both also had
abnormal neurologic examinations.” In the other
study, occipital headaches were identified as a risk
factor for serious intracranial pathology, but the anal-
ysis combined children with occipital headaches with
those who were unable to identify the pain location.”
Another important distinction and reason for caution
when extrapolating from the ED to the outpatient
clinic is the difference in acuity; children in the ED
might have a first acute headache or a more severe
presentation of their headache, while those seen in
a neurologist’s clinic are more likely to have recurrent
headaches. Furthermore, and perhaps most relevant
to the outpatient practitioner, all children in both
studies who had serious intracranial pathology also
had abnormal neurologic examinations. On the basis
of our findings and a review of the original literature,
we propose that without a worrying history and with
a normal examination, neuroimaging can be deferred
in most pediatric patients when occipital pain is
present.

The correlation between occipital-only headaches
and the neuroimaging finding of a Chiari I malforma-
tion approached significance, and our study might
have been underpowered to identify an association.
This finding was not seen in another study examining
occipital head pain in children."® While the radiolog-
ists at the study site typically use the definition of
a Chiari I malformation as extension of the cerebellar
tonsils =5 mm through the foramen magnum, we
did not review the imaging directly for this study. We
cannot exclude the possibility that this definition was

inconsistently followed and that the clinical history of
occipital head pain biased the radiologic interpreta-
tion. We therefore interpret this finding cautiously
and adhere to the ICHD-3 (beta) description of head-
aches attributable to Chiari I malformations, which
states that they are “usually occipital or suboccipital,
of short duration (less than 5 minutes) and provoked
by cough or other Valsalva-like manoeuvres.”"?

Limitations of this study stem from its retro-
spective nature, including missing data for some
of the patients, a lack of control over which patients
did and did not receive neuroimaging studies, and
the possibility that clinical decisions were based
on information that was not recorded in the medi-
cal record. As mentioned, the imaging studies were
not independently reviewed for this study, and
a bias could have existed in the radiologic interpre-
tations based either on the rationale listed for the
study or on differences in measurement by the
radiologists.
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