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ABSTRACT

Objective: This study aims to investigate the demographic, clinical features of children and adolescents with headaches
which is one of the most common reason for referral to pediatric neurology clinics in addition to elucidating the frequency
of primary and secondary headaches as well as their management.

Material and Methods: \We retrospectively reviewed the medical reports of children and adolescents who were referred
to Ankara City Hospital, Department of Pediatric Neurology between December 2019 and December 2020.

Results: During the study period, 236 (86.8%) children, and adolescents were diagnosed with primary headaches
and 36 (13.2%) were diagnosed with secondary headaches. Tension headaches were the most frequent (71.2%) type
of primary headaches while headache or facial pain attributed to disorders of the cranium, neck, eyes, ears, nose,
sinuses, teeth, mouth or other facial or cervical structure were the most frequent (38.8%) type of secondary headaches.
All patients with secondary headaches had at least one red flag while 23 (63.8%) patients had 2 or more red flags.
Magnetic resonance imaging was diagnostic in 58.3% of the patients while EEG was diagnostic in 6% of the patients.

Conclusion: Pediatric patients presenting with headaches should be carefully examined to diagnose and treat the causes
of secondary headaches which can be life-threatening and require urgent treatment. On the other hand, accurate diagnosis
is very important in primary headaches which constitute more than 80% of all headaches and have detrimental effects on
life quality as a result of refraining from daily activities.
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oz

Amac: Cocuk Norolojisi polikliniklerine en sik basvuru yakinmalarindan olan bas agril gocuk ve adolesanlarin, demografik,
klinik ozellikleri yanisira primer ve sekonder bas agdrisi sikigi ve yénetiminin ortaya konulmasi amagclanmistir.

Gerec ve Yontemler: Aralik 2019-2020 tarihleri arasinda Ankara Sehir Hastanesi, Cocuk Nérolojisi Klinigi'ne bagvuran
cocuk ve adolesanlarin tibbi kayitlari retrospektif olarak degerlendirildi.
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Bulgular: Primer bas agrisi tanisi alan 236 (%86.8), sekonder bas agrisi tanisi alan 36 (%13.2) cocuk ve adolesan oldugu; primer bas agrisi
grubu icinde en sik gerilim tipi bas agrisi (%71.2), sekonder bas agrisi igin bas, boyun, gdz, kulak, burun, sintsler, dis dudak veya diger
ylUz veya servikal yapilardan kaynaklanan bozukluklara bagl bas agrisi grubunda (%38.8) hasta basvurusu oldugu saptandi. Sekonder
bas agrisi tanisi alan hastalarin tamami en az 1 kirmizi bayrak bildirmis olup 23 hastada (%63.8) 2 ve daha fazla sayida kirmizi bayrak
saptandi. Her iki grupta da en sik bildirilen kirmizi bayrak; lokalize bas agrisiydi. Hastalarn %58.3’Unde MRG, %6’sinda EEG tanisal 6zellik

goOstermistir.

Sonug: Bas agrili pediatrik hasta populasyonun hayati tehdit eden ve acil tedavi gerektiren sekonder bas agrisi nedenlerinin tespiti icin
hastanin ilk degerlendirmesinden itibaren Klinik &zelliklerinin dikkatle yonetilmesi ve degerlendiriimesi nerilir. Diger taraftan; hayat kalitesini
olumsuz etkileyen, gunlik aktivitelerden ¢ekilmeye neden olan ve hastalarin % 80’den fazlasini olusturan primer bas agrilari igin tani buytk

6nem tasimaktadir.

Anahtar Sézciikler: Bas agrisi, Primer bas agnsi, Sekonder bas agrisi

INTRODUCTION

Headaches are among the most frequent causes of referral in
the practice of pediatric neurology. Given the fact that 1 out of 10
people experiences headaches at least once in a lifetime, this is
expected (1). Headaches affect approximately 60% of children
and adolescents between 2 and 18 years of age and are more
frequent during adolescence (2,3). Contrary to other neurologic
diseases or disorders, there is no objective laboratory diagnosis
that supports or proves this common neurological problem.
Headaches are defined and classified according to “International
Classification of Headache Disorders” which was proposed
by the Committee of the International Headache Society and
was last revised in 2018 (4). This classification categorizes
headaches as primary and secondary (4). As in all age groups;
demographical, clinical findings and neurological examination
in addition to neuroimaging and electrophysiological studies
which are used for differential diagnosis are important in the
pediatric age group. A correct definition and classification is the
sole factor that governs patient management.

A patient with a headache visits emergency services, primary
care physicians, or pediatric clinics more often than pediatric
neurology clinics. The most important point is the detection of
a secondary headache that requires urgent treatment in the
first visit by the clinician. On the other hand, chronic headaches
hamper school attendance, cause loss of daily activities,
insufficient participation in regular activities, loss of productivity,
and significant deterioration of life quality (2). Because of these
reasons, all headache types require appropriate and urgent
medical management.

This study aims to evaluate the demographic, clinical, and
laboratory findings of children who were referred to and/
or consulted with the pediatric neurology clinic due to
headaches in a one-year in addition to reviewing the frequency,
symptomatology, and diagnostic approach to their headaches.

MATERIAL and METHODS

This retrospective, descriptive, single-center study was
conducted at the Department of Pediatric Neurology of Ankara

City Hospital in Ankara, Turkey. The study was approved by
the Regional Ethics Committee (Ankara City Hospital, Clinical
Studies E2-21-287) and the study was conducted by the
Declaration of Helsinki.

All the patients who applied for the complaint of headache
between December 2019 and December 2020 to Ankara
City Hospital, Children’s Hospital, Department of Pediatric
Neurology were evaluated.

To obtain a homogenous dataset, clinical records of patients
with headaches who were assessed using a standardized and
structured form were retrospectively evaluated. A patient with
a headache was excluded from the study if he, or she had
incomplete records, known disorders related to the headache,
or known structural intracranial disorders. Age, sex, patient
and family history for primary headaches as well as duration,
localization, type, characteristics of the headaches, concomitant
clinical findings, and the existence of red flags were evaluated.
The usefulness of cranial magnetic resonance imaging (MRI)
and electroencephalography (EEG) findings in elucidating the
headache etiology was also investigated.

In our clinic, primary and secondary headaches are classified
according to the International Classification of Headache
Disorders (revised 2018 criteria, designated as ICHD-3) which
was proposed by the Committee of the International Headache
Society (4). Based on these criteria, primary headaches were
classified as migraine, tension-type headache, trigeminal
autonomic cephalalgias, and other primary headache disorders.

Secondary headaches were classified as headaches attributed
to trauma or injury to the head and/or neck, headaches
attributed to non-vascular intracranial disorder, headaches
attributed to infection, headaches attributed to cranial and/
or cervical vascular disorder, headaches attributed to a
substance or its withdrawal, headaches attributed to disorder
of homeostasis, headaches attributed to psychiatric disorder
and finally headaches or facial pain attributed to disorder of the
cranium, neck, eyes, ears, nose, sinuses, teeth, mouth or other
facial or cervical structures.

Statistical Analyses
Data analyses were performed using SPSS for Windows,
version 22.0 (IBM Corp., Armonk, NY, USA). The Kolmogorov-
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Smirnov test was used to determine whether the distribution of
continuous variables was normal or not. The Levene test was
used to evaluate the homogeneity of the variances. Continuous
data were described as the mean + SD. Categorical data were
described as the number of cases (%). Statistical analysis
of the differences in the non-normally distributed variables
between 2 independent groups were carried out using the
Mann-Whitney U test, while differences in the non-normally
distributed variables among more than 2 independent groups
were analyzed using the Kruskal Wallis test. When the P-value
from the Kruskal-Wallis test was statistically significant, the post
hoc Conover non-parametric multiple comparison test was
used to determine which group differed from the others. p <
0.05 was accepted as statistically significant.

RESULTS

The mean age of the patients was 12.8+3.6 years old and 66%
(n=180) were girls. Data from 273 children and adolescents
were retrospectively evaluated. The monthly distribution of
admittances is summarized in Figure. The greatest number of
admittances were observed in July.

Two hundred and thirty-six (86.8%) patients were diagnosed with
a primary headache while 36 (13.2%) patients were diagnosed
with a secondary headache. Groups were similar concerning
age and gender. The distribution of primary headache subtypes
was as follows: 71.2% (n=219) tension-type headaches, 7.2%
(n=17) migraine headaches and 21.6% (n=51) unclassified
headaches. Six (35.3%) patients and adolescents with a
migraine described an aura and were diagnosed as migraines
with aura. Family history for primary headaches in first and
second-degree relatives was positive in 40.4% (n=91) of the
patients with primary headaches and 11% (n=10) of these
patients had migraines. A history of primary headaches was
positive in 76.5% (n=13) of the patients with migraines while
family history for primary headaches was positive in 35.6%
(n=78) of the patients with tension-type headaches.

Patients with secondary headaches are summarized in Table
I. Of 4 patients with secondary headaches, 2 patients had
arteriovenous malformations, one had a cavernous angioma

and one had a cerebral venous thrombosis which constituted
the patient group with headaches attributed to cranial and/or
cervical vascular disorders. Only one patient had a persistent
headache attributed to traumatic injury to the head, and a
patient who was using antipsychotic drugs was diagnosed
with a headache attributed to a psychotic disorder. In the
three patients who had headaches attributed to infections, two
had acute headaches attributed to other systemic infections
and one patient had a persistent headache attributed to past
bacterial meningitis. There were no patients with a headache
attributed to a substance or its withdrawal.

One patient who had hypothyroidism on admission and one
patient who had arterial hypertension were included in the
headache attributed to a disorder of homeostasis group. The
majority of the patients belonged to the headaches or facial
pain attributed to a disorder of the cranium, neck, eyes, ears,
sinuses, teeth, mouth, or other facial and cervical structure
groups where 10 patients had acute, chronic, or recurrent
rhinosinusitis which responded to treatment while 4 patients
had myopia which improved with prescription glasses. Ten
patients were in the headaches attributed to non-vascular
intracranial disorders group and of these, 6 had idiopathic
intracranial hypertension, 3 had headaches accompanied by
abnormal EEG recordings presumed to be ictal epileptic and/
or associated with an epileptic seizure which benefited from
antiepileptic treatment while 1 patient had a Chiari type |
malformation.

Comparison of primary and secondary headache patients
concerning pain characteristics is given in Table Il. Squeezing
and non-specific headaches were more common in patients
with primary headaches while throbbing headaches were more
common in patients with secondary headaches (p=0.033).

Phonophobia was present in 47% (n=108) of the patients
with primary headaches and 42.9% (n=15) of the patients
with secondary headaches while photophobia was present in
43%(n:99) of the primary headache patients and 28.9% (n=10)
of the patients with secondary headaches (p=0.651 and 0.105,
respectively). Nausea was reported by 38.4% (n=86) of the
patients with primary headaches and 12.1% (n=4) of patients
with secondary headaches while 10.1% (n=23) of the patients
with primary headaches and 12.2% (n=4) with secondary

Table I: Etiological distribution of secondary headaches in children and adolescents.

Etiology of secondary headache (n:36) n (%)
Headache attributed to cranial and/or cervical vascular disorders 4(11.1)
Headache attributed to non-vascular intracranial disorders 10 (27.7)
Headache attributed to infection 3(8.3)
Headache or facial_pain attril_)uted to disorder of the cranium, neck, eyes, ears, nose, sinuses, teeth, 14 (38.9)
mouth or other facial or cervical structure
Headache attributed to psychiatric disorders 1(2.7)
Headache attributed to disorders of homoeostasis (8.3)
Headache attributed to trauma or injury to the head and/or neck 1(.7)
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Primary Headache Group Secondary Headache Group

(n=236) (n=36) P
Age (X +SD) 154+44.77 154.86+42.68 0.989
Duration of headache (n,%)
1 month 49 (20.9) 12 (33.3)
1-8 months 33 (14.1) 6 (16.7) 0.192
3-6 months 20 (8.5) 1(2.8) ’
6 months- 1 year 46 (19.7) 5(13.9)
More than 1 year 86 (36.8) 12 (83.3)
Frequency of headache (n,%)
WeekKly 18 (8) 4(11.1)
2-4 times a week 81 (38) 10 (27.8) 0.648
More than 4 times a week 105 (46.7) 17 (47.2) '
Less than 3 times a month 11 4.9 3(8.3)
Monthly 10 (4.4) 2 (5.6)
Localization of headache (n,%)
F 92 (44.5) 25 (75.8)
FP- FPO 4(1.9) -
T 10 (4.6) - 0.456
TP- TPO 35 (16.1) 1(0.5)
O 35 (16.1) 4(12.1)
Not localized 60 (27.6) 6 (13.1)
Characteristic of headache (n,%)
Throbbing 79 (38.2) 22 (62.9)
Stabbing 20 (9.7) 3(8.6) 0.033
Squeezing 42 (20.3) 2 (5.7) '
Non-specific 66 (31.9) 8(22.9)
Cannot be described 29 (14) 1(2.9)

*F: frontal, FP: frontoparietal, FPO: frontoparietooccipital, T: temporal, TP: temporoparietal, TPO: temporoparietooccipital, O: occipital

Table llI: Distribution of red flags according to headache types.

Primary Headache Group Secondary Headache Group
(n=236) (n,%) (n=36) (n,%)

Systemic symptoms 14 (6.1) -
History of malignancy 2(0.8) -
Existence of acute neurologic deficit - 1(2.9
Positional headache 8 (3.4) 4 (11.4)
Sudden onset 5(2.1) 2 (5.7)
New onset headache or a new pattern 15 (6.4) 2 (5.7)
\I:;Ie:;ﬁ:;art::nt;{l ‘s;:fezmg, coughing, exercise or 3(1.3) 7 (19.4)
Existence of papilledema - 4 (11.4)
Progressive headache 8 (3.4) 3 (8.6)
Localized headache 137 (58) 29 (80.5)
Headache disrupting sleep 5(2.1)
Existence of accompanying epileptic seizure - 1.9
Headache accompanied by vomiting 23 (9.7) 4 (11.1)

headaches ad reported vomiting (p=0.003 and p= 0.759, headaches had at least one red flag while 23 (63.8%) had two

respectively).

or more red flags.

At least one red flag was reported in 165 (69.9%) patients with  Limitation of daily activities (socializing with friends, visiting
primary headaches however, 58% (n=137) of these patients  crowded places, or difficulty attending school) was present
reported localized headaches (Table lll). Forty-two patients in 22% (n=52) of the patients with primary headaches and
(17.7%) had more than one red flag. All patients with secondary  25% (n=9) of the patients with secondary headaches with no
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statistically significant difference between groups (p=0.690).
School attendance problems were present in 10.5% (n=25) of
the patients with primary headaches and 19.4% (n=7) of the
patients with secondary headaches (p=0.169). Disrupted sleep
patterns and increased screen exposure during the pandemic
were reported by 31.7% (n=75) of the patients with primary
headaches and 44.4% (n=16) of the patients with secondary
headaches.

MRI was planned for 77.2% (n=210) of all patients and was
performed for 174 (73.7%) patients with primary headaches
and all patients with secondary headaches. MRI played a key
role in the diagnosis in 21 of 36 (58.3%) patients with secondary
headaches. Fundus examination revealed no papilledema in two
(83.3%) of 6 patients who were diagnosed with pseudotumor
cerebri as a result of MRI scanning.

EEG was planned for 18.4% (n=50) of all patients; 3 (6%)
patients with secondary headaches had epileptic activity and
reported improvement in their headaches after antiepileptic
treatment given for ictal headache.

DISCUSSION

Although the majority of headaches in childhood and
adolescence are primary headaches, secondary headaches
which are life-threatening and/or can be completely cured must
be ruled out during the initial evaluation (1-3,5-7). Symptoms
called red flags which can be used to differentiate between
these two types of headaches in addition to the ophthalmologic
examination, electrophysiologic evaluation and neuroimaging
features are of great importance (5-12).

Our study population consisted of 86.8% primary and 13.2%
secondary headaches. The most frequent type of primary
headaches as tension-type headache while headache or facial
pain attributed to disorder of the cranium, neck, eyes, ears,
nose, sinuses, teeth, mouth, or other facial or cervical structure
secondary to rhinosinusitis were more prominent in the
secondary headache group. In a case series where 810 pediatric
patients complaining of headaches underwent MR imaging, the
frequency of secondary headaches was reported as 17% while
primary headaches consisted 83% of the study population
(11). The reason for more frequent secondary headaches in this
study was the limitation of evaluation to patients with cranial
MR imaging. Similar to our results, the most frequent etiology of
secondary headaches were rhinosinusitis and rhinitis (11). On
the other hand, etiologies requiring urgent medical or surgical
treatment such as encephalitis, meningitis, intracranial tumors
or mass lesions or acute hydrocephalus were not observed.
The patients may have preferred emergency services over
clinics during the COVID-19 pandemic which was ongoing
during the study period or they may have been directed to
the related department which could explain the frequency of
secondary headaches being lower than expected.
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The second most frequent cause of secondary headaches is
pseudotumor cerebri and more than 60% of these patients can
be diagnosed after a fundus examination, which emphasizes
the importance of ophthalmologic examination.

In a series of 478 cases from our country, 45.6% of the patients
were diagnosed with migraine, 33.3% were diagnosed with
tension-type headaches while 8.8% were diagnosed with
secondary headaches (5). In another series consisting of 100
patients from our country, migraine frequency was 58% while
tension-type headache frequency was 25% (9). The most
common causes of headaches were reported as migraine
(87.3%) and tension-type headaches (25%) in another study.
The three studies mentioned had evaluated children and
adolescents with headaches before 2016 and as such, had
not used the ICHD-3 published in 2018 and used in our study.
Similar results pointing to migraine being more frequent exist
in the literature (2,3,10). In a study that investigates the period
when ICHD-3 or ICHD-2 criteria were used, 1056 patients were
evaluated and 43% were diagnosed with migraine, 35% had a
tension headache, and 22 had other types of primary headaches
(2). In this aspect, our findings contradict the literature since
tension-type of primary headaches is more frequent. This could
be because our study involves the COVID-19 pandemic period
and this period is associated with difficulty/failure in stress
management. In our study, there was no statistically significant
difference concerning the duration, frequency, and localization
of symptoms. Nausea was more frequent in primary headaches
and these headaches had a squeezing characteristic.
Secondary headaches were more prominently localized in the
frontal region, had a throbbing characteristic and although
average ages were statistically similar, we detected a higher
incidence of nonspecific and hard to describe headaches. A
red flag was detected in 100% of the secondary headaches
and 69% of the primary headaches with localized headache
being the most prominent. Red flags were reported in 85.2%
of the patients complaining of headaches. Despite this fact, a
cranial MRI was planned in 77% of the patients. This reinforces
the notion that MRI is planned to depend on the experience
of the clinician in addition to clinical and laboratory data even
though red flags are warning signs for secondary headaches.
Cranial MRIs were planned for 85.2% of the patients and led to
a definitive diagnosis in 10.1% of the patients.

In a study where 481 children with headaches were evaluated,
cranial MRI scans were performed for 85% of the patients and
a pathology that could explain the headache was detected in
31.4% of the patients (5). In another study, cranial MRI was
diagnostic in 7.6% of the patients (9). The diagnostic value of
MRI can be different even though it is planned at the same rate.
This could be explained by several facts such as the clinical
experience of the clinician, heterogeneous patient selection due
to concerns of the parents or the clinician even when atypical
headache patterns or neurologic anomalies are an absent or
a limited selection of patients based solely on the existence of



red flags. EEG, which is another diagnostic test in the pediatric
neurology practice, was diagnostic in 1.1% of our patients.
Similar to the literature, the contribution of EEG to the diagnosis
of headache is rather limited (5,14).

To obtain homogeneity in our patient population, we used a
structured anamnesis form in the clinic where the patients were
evaluated. The number of patients who were recruited in this
retrospective study is lower than the number of patients admitted
with a headache since the patients who were not evaluated with
a structured anamnesis and those with incomplete file records
were excluded. On the other hand, the number of admissions
was highest in months with fewer COVID-19 precautions. We
believe that there has been a decline in the number of patients
due to a lower number of clinics available secondary to the
COVID-19 pandemic and the patients have been reluctant to
visit our center which has a high number of COVID-19 patients.
We believe that the relatively high number of unclassified
headaches in the primary headache group can be explained by
the retrospective nature of this study.

Secondary headaches, which made up 13.2% of our study
population, should be ruled out in the management of pediatric
headache patients. Additionally, the characteristic of headaches
and the existence of red flags should be carefully examined
and pathologies that require urgent medical treatment and even
surgery should be detected before directing the patient to a
higher center.
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