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Ocular findings in children with headaches

Alma Kurent

Community Health Centre Ljubljana, Ljubljana, Slovenia

ABSTRACT

BACKGROUND: Children commonly suffer from headaches, and they often are presented to an ophthalmologist
for a suspected underlying ocular problem. The purpose of the study was to identify ophthalmological disorders
that could potentially cause headaches and determine the prevalence of ophthalmological disorders among children
with headaches.

MIATERIAL AND METHODS: All children included in the study were referred to the ophthalmologist by the pediatri-
cian or pediatric neurologist due to the any sort of headache and every child underwent complete ophthalmological
examination. A total of 155 patients were included in this study. The children were from 4 to 19 years old (mean
11.5 years; median 12 years).

RESULTS: A significant ophthalmologic disorder was found in 6.4% of children with headaches. The most common
ophthalmologic disorder in the study was refractive error in 4.5 %. 1.3% of patients reported painful eye move-
ments at the examination, and 0.6% had elevated optic discs nasally. Most children in our study who were referred
to the ophthalmologist by their pediatrician due to the headache had a normal eye examination.

CONCLUSIONS: Pediatricians should probably first consider more prevalent underlying reasons for the headache
as are migraine, tension-type headache and viral illness, and also more severe reasons as are intracranial processes.

DOI: 10.5603/0j.99032

In addition to that, a full ophthalmologic examination should be available.
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INTRODUCTION

Headaches are widespread in children and young
people and may cause significant dysfunction for
the child and the entire family. Children experi-
ence it at one point in childhood in roughly 50%
[1]. Chronic or recurrent headache is common in
children, occurring in around 40% of children by
7 years of age and 75% of children by 15 years [2].
Headaches are slightly more common in young boys
than girls under 7 years of age, but around the time
of puberty, the ratio begins to change. The prevalence
of headaches increases with age in both genders, but
the prevalence of headaches increases much more
sharply in girls undil it reaches adult levels in late
adolescence; then, the prevalence of headaches in
women is significantly higher than in men [3].

CORRESPONDING AUTHOR:
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Headache is a symptom of an underlying prob-
lem. Headaches in children may be due to primary
or secondary etiologies. Common primary headache
types include migraine or tension-type headache
[4-6]. Migraine is the most common cause of inter-
mittent headaches in children. However, it is often
challenging to diagnose migraine in younger chil-
dren, who have a limited ability to describe the un-
usual experiences of the pain and accompanying
aura [2]. The prevalence of migraine over periods
between 6 months and a lifetime is 7.7% [1].

The prevalence of non-migrainous headaches is
10-25% in childhood and adolescence. The distinc-
tion between tension-type headaches and migraine,
which are one of the most common primary head-
aches, can be difficult [7]. Infrequent episodic ten-

Alma Kurent MD, PhD, Zdravstveni dom Ljubljana, Metelkova ulica 9, 1000 Ljubljana, Slovenia; e-mail: alma.kurent@gmail.com

This article is available in open access under Creative Common Attribution-Non-Commercial-No Derivatives 4.0 International (CC BY-NC-ND 4.0) license, allowing to download articles and share them
with others as long as they credit the authors and the publisher, but without permission to change them in any way or use them commercially

K@ Copyright © 2024 Via Medica, ISSN 24507873, e-ISSN: 2450-9930

1m


mailto:alma.kurent@gmail.com
https://doi.org/10.5603/oj.99032

OPHTHALMOLOGY JOURNAL 2024, Vol. 9

172

sion-type headache has minimal effects on indi-
viduals, and these individuals rarely use healthcare
services, whereas chronic tension-type headache
(CTTH) causes considerable disability and are often
difficult to treat [5, 8]. One survey of 7900 children
in Taiwan found the prevalence of CTTH to be
1.0% in adolescents aged 12—14 [4]. The prevalence
of tension-type headaches increases with age [7, 9].

Secondary headache causes are broad and in-
clude infections, trauma, vascular disorders, intra-
cranial masses, substance use/withdrawal, and psy-
chiatric conditions [6]. Acute viral illness with fever
is the most common cause of pediatric headache
evaluated in the emergency department [3, 10].
Headaches are often associated with other physical
and also emotional complaints [11].

Children with headaches often come for eval-
uation by an ophthalmologist. That is usually
because pediatricians or parents suspect an oph-
thalmologic disorder as a reason for a headache.
The most common ocular causes are refractive
error, impairment of accommodation or conver-
gence, ocular surface disease, acute glaucoma, optic
neuritis, scleritis, uveitis, and orbital conditions
[12-17]. Headache may also be a first sign of a se-
vere disorders such as elevated intracranial pres-
sure from an intracranial process or hydrocephalus.
Ophthalmologic examination can be helpful in
some of these cases [12—14, 18].

The purpose of the study was to analyse a group
of children referred to the ophthalmologist primari-
ly due to headaches. We were interested in ophthal-
mological disorders that could potentially cause or
explain headaches in order to determine the preva-
lence of ophthalmological disorders among children

with headaches.

MATERIAL AND METHODS

Children referred to the ophthalmologist by their
pediatrician primarily due to the headache were in-
cluded in this retrospective study. Children were
examined by their pediatrician and some of them
also by pediatric neurologist. In Slovenia, mostly
due to the logistical reasons, children with headache
were commonly first referred to the ophtalmologist
by their pediatrician and then later to the neurolo-
gist if needed.

Children were referred between april 2022
and april 2023 to the ophthalmogist office in
Community Health Centre Ljubljana. Children
were examined by one ophthalmologist (A.K.).

Children included in the study were referred by
the pediatrician and some of them by pediat-
ric neurologist due to the any sort of headache.
Patients aged 19 years and older were excluded
from the study. Children in the active treatment
process and regularly followed by the ophthalmol-
ogist due to other reasons were also excluded from
the study.

Every child underwent a complete ophthal-
mological examination that included visual acuity
testing, both external and slit-lamp examination,
ocular motility testing and pupil exam, fundus ex-
amination with dilated pupil, and retinoscopy un-
der cycloplegia. Colour vision was tested by Ishihara
plates. Visual field testing was performed where pos-
sible according to the child’s cooperation and age.

We obtained patient’s information from charts.
This information included age of the patient
and patient’s gender, characteristics of the head-
ache, family history of migraine and also patient’s
general medical and ocular history. Ophthalmologic
examination findings and prescribed treatment data
were collected. Primary outcome was prevalence of
one or more findings that might indicate an ocular
cause of headache, including glaucoma, uveitis, op-
tic disc swelling, or possible asthenopia from strabis-
mus or refractive issues or any other ophthalmologi-
cal findings that could explain headache.

The study was approved by the Ethics Committee
of the Community Health Centre Ljubljana (No.
852-1/2023-3).

RESULTS

We included 155 children in the study (62 male
and 93 female). The children were from 4 to 19
years old (mean 11.5 years; median 12 years).
The duration of the headache was, on average, 1.1
years (ranging from 4 days to 7 years).

A total of 26 patients (16.8%) had previously
been prescribed glasses. Among those who had pre-
viously been prescribed glasses 2 had anisometropia,
4 had hypermetropia above 1 diopter (D), ranging
from +1.00 D to +8.75 D in spherical equivalent
(SE), and 4 had myopia above 1 D, ranging from
—1.00 D to —3.00 D in SE. All other children with
previously prescribed glasses had a refractive error
under 1 D in SE. All children had corrected visual
acuity logMAR 0.00 on both eyes, except in one
child with anisometropia, where visual acuity on
the better-seeing eye was logMAR 0.00 and on
the other eye, it was logMAR 0.30.
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New or altered spectacle correction for 1 or more
D SE was prescribed in 7 patients (4.5%), and among
these, 3 had blurred vision complaints. In two chil-
dren, newly prescribed glasses had SE in one child,
+5.25 D in the right eye and +6.25 D in the left
eye, and in another child, +3.00 D in the right eye
and +3.25 D in the left eye. All other children had
lower prescribed SE, varying from —2.25 D to +2.25
D SE. Among them, only one child had myopia,
and the other had hypermetropia. All children had
corrected visual acuity logMAR 0.00. Refraction was
either unremarkable or not significantly changed
(under 1 D in SE) from previously prescribed glasses
in 148 patients (95.5%).

Nine patients (6%) also had other ophthalmo-
logical complaints besides headaches. Among those,
2 reported diplopia, 3 noted visual field alterations,
2 had photophobia, one saw white dots in the visual
field, and one saw everything brighter. Diplopia
and visual field alterations were not confirmed
during the examination. Headache was associated
with visual work (e.g., reading, doing homework, or
screen use) in 2 patients (1.3%). Nineteen (12.3%)
reported a new onset of blurred vision.

Two patients (1.3%) reported painful eye move-
ments at the examination, and one (0.6%) had ele-
vated optic discs nasally. Otherwise, no other oph-
thalmologic disorders were identified on examina-
tion. Overall, significant ophthalmologic disorders
were found at the ophthalmological examination
in 6.4% of children with headaches, including re-
fractive errors, painful eye movements, and elevated
optic discs nasally.

In 9 children, the headache was related to coro-
navirus disease (COVID-19). Twelve pediatricians
suspected or confirmed migraine. Four had ten-
sion-type headaches, four had headaches and verti-
go, 11 had headaches and nausea/vomiting, four had
night headaches, including awakening from sleep
because of headaches, and three had headaches asso-
ciated with physical strain. One child had DiGeorge
syndrome. Fifteen patients (9.7%) had a positive
family history of migraine.

DISCUSSION

Sixty percent of children and teenagers with head-
aches in the study were female, and the median age
was 12 years, similarly as expected from the lit-
erature [2, 3]. In the study, a significant ophthal-
mologic disorder was found in 6.4% of children
with headaches. The most common ophthalmologic

disorder in the study was refractive error, which was
found in 4.5% of children. In other studies, refrac-
tive error among children with headaches was found
in 1.7% to 27.2% [18-22].

The association between headache and refractive
error in children is unclear. Some studies report
that refractive error is usually not the reason for
the headache [23]. Although headaches are asso-
ciated with refractive errors, they are described in
the International Headache Society’s (IHS) classifi-
cation system. It is described as a headache caused
by ocular refractive error(s), generally symptomatic
after prolonged visual tasks. Further it is stressed that
uncorrected refractive errors may cause headaches
but their importance is widely overestimated [16].
Temporal association of headaches with visual tasks
was noted in only 2 patients in the presented study.

On the other hand, in a study by Christopher
et al. [24], almost two-thirds of children had head-
aches associated with refractive errors. The authors
believe their findings probably reflect the selection
bias inherent to their patient population. Similarly,
a high portion of the headaches related with re-
fractive errors was found in a study by Das et al.
[25]. In their study, children were recruited from
the hospital ophthalmology outpatient department,
and children with headaches of known etiology were
excluded. So, selective recruitment could also im-
pact the high prevalence of refractive errors among
children with headache complaints.

In the study by Roth et al. [18] authors hypothe-
sized that headaches improve no matter if the refrac-
tive error on their glasses is changed or not, their data
also suported this hypothesis. They concluded that
it may be more productive for primary care doctors
to first look for more prevalent reasons for headache
as are migraine or viral infection, and also more se-
vere reasons as are intracranial processes [18]. Also
the prevalence of common forms of headache such
as migraine and tension-type headache in our study
was higher than any significant ophthalmologic dis-
order, including refractive errors, probably indicates
that neurological examination should be high on
pediatrician investigation list. Additionally, Roth
et al. concluded, that in children with any eye or
vision problems, a full ophthalmologic assessment
should be done [18].

Another study concluded that ophthalmic re-
ferral is likely to have a relatively low yield for
the detection of treatable eye pathology in eyestrain
symptoms. Also, most children with refractive er-
ror, amblyopia, or strabismus were eyestrain-free. In
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their study, 78.7% of children with refractive errors
and most children with amblyopia (n = 17, 68%)
and strabismus (n = 22, 58%) were asymptomatic
of eyestrain (23). Similarly, in our study, only 3
of 7 children (43%) with new or altered spectacle
correction prescribed had blurred vision complaints.

On the contrary, although ophthalmologists
should ensure that a child with a headache receives
a thorough evaluation, including, but not limited to,
a complete ophthalmologic evaluation, some studies
emphasized the meaning of the ophthalmic evalu-
ation, which includes proper refraction assessment
as an essential step in identifying a treatable head-
ache etiology [19, 24, 25]. Furthermore, they con-
clude that children without visual difficulty should
be equally evaluated, as children with headaches
and uncorrected ametropia do not always have vi-
sion complaints. In the study by Dotan et al., 10/16
of children with uncorrected refractive errors did
not complain of any visual difficulty [19]. Similarly,
the child with the highest newly prescribed refrac-
tive error in our study did not complain of any
vision problems.

Other ophthalmological findings were painful
eye movements in two children and one elevated
optic disc nasally in one child. Those children were
sent for further investigations, and the final findings
were not available until the end of the study. Some
patients reported awakening from sleep because of
a headache or headache with vomiting and head-
ache associated with straining, which are consid-
ered red flags [3, 9, 26]. These should probably be
first evaluated by a pediatric neurologist who would
consider neuroimaging to rule out an intracranial
process [3].

In our clinical experience in Slovenia, mostly
due to logistical reasons and probably faster access
to the ophthalmologist, many children with head-
aches are first referred to the ophthalmologist by
their pediatrician to exclude potential ophthalmo-
logical reasons for headaches and to search for signs
of more severe reasons as are intracranial processes.
The ophthalmologic examination may be helpful in
some of these cases. However, as found in this study,
ophthalmological examinations often do not find
the reasons for headaches, which may give parents
and pediatricians false relief and postpone other
necessary exams and procedures. It is also essential
to add that not all children with elevated intracra-
nial pressure develop papilledema. Anatomic studies
suggest that the subarachnoid space surrounding
the optic nerves is a compartment different from

the rest of the intracranial subarachnoid space.
These separate compartments may explain why not
all children with elevated intracranial pressure de-
velop papilledema and why papilledema may persist
even in the setting of a functional ventriculoperito-
neal shunt [27].

Common primary headache types, includ-
ing migraine and tension-type headaches, were also
prevalent in the presented study. Migraine or ten-
sion-type headaches were suspected or confirmed
in 10% of cases. According to the literature, a fam-
ily history of migraine is obtained in up to 80%
of children who have migraine. A family history
of motion and travel sickness is also common [2].
A family history of migraine was documented in
almost 10% of children with headaches in the pre-
sented study.

The limitations of our study are that, based on
its retrospective nature, we did not evaluate all psy-
chosocial factors that may have contributed to pre-
senting complaints. We did not formally collect
data on the intensity and location of the headache
in this relatively small clinical sample. Finally, we do
not have long-term follow-up data to assess the pro-
gression or resolution of each child’s headache.

CONCLUSION

Occasionally, a treatable ocular condition,
which may be related to the headache, or a sign of
intracranial pathology may be found, so an oph-
thalmologic examination, including cycloplegic re-
fraction, is indicated in children with headaches.
However, most children in our study were referred
to the ophthalmologist by their pediatrician due
to headaches and had normal eye examinations.
Based on these findings, we can conclude that
primary care pediatricians should probably first
consider more prevalent underlying reasons for
the headache, such as migraine, tension-type head-
ache, and viral illness, and more severe reasons,
such as intracranial processes. In addition to that,
a complete ophthalmologic examination should be
available.

Conflict of interests
The author report no competing interests.

Ethics statement
The study was approved by the Ethics Committee
of the Community Health Centre Ljubljana (No.
852-1/2023-3).

www.journals.viamedica.pl/ophthalmology _journal



Alma Kurent Ocular findings in children with headaches

Funding
None declared.

10.

11.

12.

13.

REFERENCES

Abu-Arafeh |, Razak S, Sivaraman B, et al. Prevalence of headache
and migraine in children and adolescents: a systematic review of
population-based studies. Dev Med Child Neurol. 2010; 52(12):
1088-1097, doi: 10.1111/j.1469-8749.2010.03793.x, indexed in
Pubmed: 20875042.

Forsyth R, Farrell K. Headache in childhood. Pediatr Rev.
1999; 20(2): 39-45, doi: 10.1542/pir.20-2-39, indexed in
Pubmed: 9989109.

Blume HK. Pediatric headache: a review. Pediatr Rev. 2012;
33(12): 562-576, doi: 10.1542/pir.33-12-562, indexed in
Pubmed: 23204398.

Wang SJ, Fuh JL, Lu SR, et al. Chronic daily headache in adoles-
cents: prevalence, impact, and medication overuse. Neurology.
2006; 66(2): 193—197, doi: 10.1212/01.wnl.0000183555.54305.
fd, indexed in Pubmed: 16434652.

Jensen RH. Tension-Type Headache — The Normal
and Most Prevalent Headache. Headache. 2018; 58(2): 339-345,
doi: 10.1111/head.13067, indexed in Pubmed: 28295304.

Kelly M, Strelzik J, Langdon R, et al. Pediatric head-
ache: overview. Curr Opin Pediatr. 2018; 30(6): 748-754,
doi: 10.1097/MOP.0000000000000688, indexed in
Pubmed: 30157045.

Anttila P. Tension-type headache in childhood and adolescence.
Lancet Neurol. 2006; 5(3): 268-274, doi: 10.1016/S1474-
4422(06)70376-3, indexed in Pubmed: 16488382.

Ashina S, Mitsikostas DD, Lee MidJi, et al. Tension-type headache.
Nat Rev Dis Primers. 2021; 7(1): 24, doi: 10.1038/s41572-021-
00257-2, indexed in Pubmed: 33767185.

Ozge A, Termine C, Antonaci F, et al. Overview of diagnosis
and management of paediatric headache. Part I: diagnosis. J Head-
ache Pain. 2011; 12(1): 13-23, doi: 10.1007/s10194-011-0297-5,
indexed in Pubmed: 21359874.

Schobitz E, Qureshi F, Lewis D. Pediatric headaches in the emer-
gency department. Curr Pain Headache Rep. 2006; 10(5): 391-396,
doi: 10.1007/s11916-006-0066-3, indexed in Pubmed: 16945258.
Straube A, Heinen F, Ebinger F, et al. Headache in School Children.
Dtsch Arztebl Int. 2013; 110(48): 811-818, doi: 10.3238/arzte-
bl.2013.0811, indexed in Pubmed: 24333367.

Friedman DI, Gordon LK, Quiros PA. Headache attributable to dis-
orders of the eye. Curr Pain Headache Rep. 2010; 14(1): 62-72,
doi: 10.1007/s11916-009-0088-8, indexed in Pubmed: 20425216.
Friedman DI. The Eye and Headache. Continuum (Min-
neap Minn). 2015; 21(4 Headache): 1109-1117, doi:
10.1212/CON.0000000000000204, indexed in Pubmed: 26252594.

20.

21.

22.

23.

24.

25.

26.

21.

. Tomsak RL. Ophthalmologic aspects of headache. Med Clin North

Am. 1991; 75(3): 693706, doi: 10.1016/s0025-7125(16)30443-6,
indexed in Pubmed: 2020223.

. Marzoli SB, Criscuoli A, Marzoli SB, et al. Quantitative analysis of

optic nerve damage in idiopathic intracranial hypertension (IIH)
at diagnosis. Neurol Sci. 2013; 34 Suppl 1(Suppl 1): S143-S145,
doi: 10.1007/s10072-013-1373-1, indexed in Pubmed: 23695066.

. Headache Classification Committee of the International Head-

ache Society (IHS) The International Classification of Head-
ache Disorders, 3rd edition. Cephalalgia. 2018; 38(1): 1-211,
doi: 10.1177/0333102417738202, indexed in Pubmed: 29368949.

. Ringeisen AL, Harrison AR, Lee MS. Ocular and orbital pain

for the headache specialist. Curr Neurol Neurosci Rep. 2011;
11(2): 156-163, doi: 10.1007/s11910-010-0167-6, indexed in
Pubmed: 21128023.

. Roth Z, Pandolfo KR, Simon J, et al. Headache and refractive errors

in children. J Pediatr Ophthalmol Strabismus. 2014; 51(3): 177-179,
doi: 10.3928/01913913-20140429-02, indexed in Pubmed: 24804974.

. Dotan G, Stolovitch C, Moisseiev E, et al. Uncorrected amteropia

among children hospitalized for headache evaluation: a clinical
descriptive study. BMC Pediatr. 2014; 14: 241, doi: 10.1186/1471-
2431-14-241, indexed in Pubmed: 25266370.

Akinci A, Giiven A, Degerliyurt A, et al. The correlation between
headache and refractive errors. J AAPOS. 2008; 12(3): 290-293,
doi: 10.1016/j.jaapos.2007.11.018, indexed in Pubmed: 18329921.
Mehboob MA, Nisar H, Khan M. Ametropia in children
with headache. Pak J Med Sci. 2019; 35(3): 701-704,
doi: 10.12669/pjms.35.3.268, indexed in Pubmed: 31258579.
Gil-Gouveia R, Martins IP. Headaches associated with re-
fractive errors: myth or reality? Headache. 2002; 42(4):
256-262, doi: 10.1046/j.1526-4610.2002.02077.x, indexed in
Pubmed: 12010381.

Ip JM, Robaei D, Rochtchina E, et al. Prevalence of eye disorders
in young children with eyestrain complaints. Am J Ophthalmol.
2006; 142(3): 495-497, doi: 10.1016/j.aj0.2006.03.047, indexed
in Pubmed: 16935600.

Christopher J, Priya Y, Bhat V, et al. Characteristics of Headache
in Children Presenting to Ophthalmology Services in a Tertiary
Care Center of South India. Cureus. 2022; 14(2): 21805,
doi: 10.7759/cureus.21805, indexed in Pubmed: 35251869.

Das D, Gupta S. A study on refractive errors in school children with
complaints of headache in a rural tertiary care hospital. Indian J Clin
Experim Ophthalmol. 2017; 3: 192-197.

Raucci U, Della Vecchia N, Ossella C, et al. Management of Child-
hood Headache in the Emergency Department. Review of the Liter-
ature. Front Neurol. 2019; 10: 886, doi: 10.3389/fneur.2019.00886,
indexed in Pubmed: 31507509.

Lambert SR, Lyons CJ. Taylor and Hoyt's Pediatric Ophthalmology
and Strabismus. Elsevier 2017: 599-628.

www.journals.viamedica.pl/ophthalmology _journal

175


http://dx.doi.org/10.1111/j.1469-8749.2010.03793.x
https://www.ncbi.nlm.nih.gov/pubmed/20875042
http://dx.doi.org/10.1542/pir.20-2-39
https://www.ncbi.nlm.nih.gov/pubmed/9989109
http://dx.doi.org/10.1542/pir.33-12-562
https://www.ncbi.nlm.nih.gov/pubmed/23204398
http://dx.doi.org/10.1212/01.wnl.0000183555.54305.fd
http://dx.doi.org/10.1212/01.wnl.0000183555.54305.fd
https://www.ncbi.nlm.nih.gov/pubmed/16434652
http://dx.doi.org/10.1111/head.13067
https://www.ncbi.nlm.nih.gov/pubmed/28295304
http://dx.doi.org/10.1097/MOP.0000000000000688
https://www.ncbi.nlm.nih.gov/pubmed/30157045
http://dx.doi.org/10.1016/S1474-4422(06)70376-3
http://dx.doi.org/10.1016/S1474-4422(06)70376-3
https://www.ncbi.nlm.nih.gov/pubmed/16488382
http://dx.doi.org/10.1038/s41572-021-00257-2
http://dx.doi.org/10.1038/s41572-021-00257-2
https://www.ncbi.nlm.nih.gov/pubmed/33767185
http://dx.doi.org/10.1007/s10194-011-0297-5
https://www.ncbi.nlm.nih.gov/pubmed/21359874
http://dx.doi.org/10.1007/s11916-006-0066-3
https://www.ncbi.nlm.nih.gov/pubmed/16945258
http://dx.doi.org/10.3238/arztebl.2013.0811
http://dx.doi.org/10.3238/arztebl.2013.0811
https://www.ncbi.nlm.nih.gov/pubmed/24333367
http://dx.doi.org/10.1007/s11916-009-0088-8
https://www.ncbi.nlm.nih.gov/pubmed/20425216
http://dx.doi.org/10.1212/CON.0000000000000204
https://www.ncbi.nlm.nih.gov/pubmed/26252594
http://dx.doi.org/10.1016/s0025-7125(16)30443-6
https://www.ncbi.nlm.nih.gov/pubmed/2020223
http://dx.doi.org/10.1007/s10072-013-1373-1
https://www.ncbi.nlm.nih.gov/pubmed/23695066
http://dx.doi.org/10.1177/0333102417738202
https://www.ncbi.nlm.nih.gov/pubmed/29368949
http://dx.doi.org/10.1007/s11910-010-0167-6
https://www.ncbi.nlm.nih.gov/pubmed/21128023
http://dx.doi.org/10.3928/01913913-20140429-02
https://www.ncbi.nlm.nih.gov/pubmed/24804974
http://dx.doi.org/10.1186/1471-2431-14-241
http://dx.doi.org/10.1186/1471-2431-14-241
https://www.ncbi.nlm.nih.gov/pubmed/25266370
http://dx.doi.org/10.1016/j.jaapos.2007.11.018
https://www.ncbi.nlm.nih.gov/pubmed/18329921
http://dx.doi.org/10.12669/pjms.35.3.268
https://www.ncbi.nlm.nih.gov/pubmed/31258579
http://dx.doi.org/10.1046/j.1526-4610.2002.02077.x
https://www.ncbi.nlm.nih.gov/pubmed/12010381
http://dx.doi.org/10.1016/j.ajo.2006.03.047
https://www.ncbi.nlm.nih.gov/pubmed/16935600
http://dx.doi.org/10.7759/cureus.21805
https://www.ncbi.nlm.nih.gov/pubmed/35251869
http://dx.doi.org/10.3389/fneur.2019.00886
https://www.ncbi.nlm.nih.gov/pubmed/31507509

