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Abstract: Headache is the most common complaint faced by physicians. Referring these
cases for a computed tomography (CT) scan requires awareness of red flags in the histo-
ry and examination by physicians. An assessment of the diagnostic utility of CT among
headache patients will help determine the most prevalent causes of headache and identi-
fy those who get benefit from it. is to find out the proportion of cranial abnormalities in
patients with headache without neurologic abnormalities with the use of a CT scan. Al-
so, to illustrate the most common causes of headache in these patients. This study was
carried out among 217 patients with isolated headache who underwent a plain, non-
contrast enhanced CT of the brain and para-nasal sinus (PNS).The median age was 34
years. The most prevalent age group was between 20 and 39 years old. The most com-
mon cases were females. The female to male ratio was 1.5:1. The most frequently occur-
ring cases in 2012 came from the ear, nose, and throat (ENT) department. The paranasal
sinuses (PNS) scan was used by 58.53%, and the brain scan was used by 41.47%. The
normal scan was 55.3% and the positive scan was 44.7%, which was further categorized
into minor incidental findings (17.97%) and significant abnormalities
(26.73%).Abnormal findings represent 44.7% of cases. The most common major abnor-
mality was sinusitis. An equal proportion (3.45%) of major abnormalities included sino-
nasal polyposis, chronic small-vessel ischemic changes, a suspicious brain tumor, and a
suspicious nasopharyngeal mass.

@iy £laal) u@..gé‘_,am | sageaill duandddl) Aol 2811 Al

g Zu*;uu\ Glalsl)
‘F;LEAS\ il
¢ E\M

o

Ay Q)

Dl 1) ) oda Ala) zliady LY Legals ) lesed SSYI (5820 a plaall @ Galiiual)
ae L o L) 8 e SV Gamilly ¢ mpall el ¢ haad) cladlally el ) (CT) oadaial
aaats e lanall Hlaml SV QL) aaail g laall age on adaid) yypeaill dpad il dadiall api
092 t\d.m“ a5 Agadl) M) A Adjaa ) Aol o3 cuinay L Leie Gsadionn (pdll Sl
(A dic less Y Gl u\.uu‘}(j il 43y eh;.uh Ay (divie dpnae Gillyhaial asag
\),_m} (3a g laa e Osilay dale 34 jleel Jaugiag Liagpa 217 e Al oda Capal g laall
O Hlam) ).:S\J\ A yand) 288l Can gl (PNS) iy agaally studﬂ LGoall el e @L&A\ agail]
D) il L1 1S S Y by A culS G LYY s el Y a Al e 39520
Gl ahiall ) elya) a3 syaially 815 @) dalmy b and (10 2012 ale 3 Al cYL
55.3 (k) sl QIS VWA (e 4147 §Ladll pandy (VAN 0 758.53 e (PNS) dady)
(726.73) saS Ghhazals ((£17.97) ddil dupe il ) adias o3 g2l /44,7 laY) cendlly
AV w)‘ wlm\l\ 2 Al gl Gl S eV e 7447 Jia dgmplall e gl culS
cihrally Aal) AL ela ¢haaall 5l lblaal ) eV (g (73.45) Lsluie i (786.2) el
AL oLl o Laall sy oLty o(asall o LitaYl) Bsiall dysadll Ao D (gy ) UM diayall At Lo
e sall-4aY)

*Corresponding author: Mustafa A Karwad: karwad mustafa@yahoo.com

Department of Anatomy and Embryology, Faculty of Medicine,

University of Benghazi, Libya

113


https://crossmark.crossref.org/dialog/?doi=10.54172/mjsc.v38i2.1017&amp;domain=pdf&amp;date_stamp=2008-08-14
https://omu.edu.ly/journals/index.php/mjsc/index
https://doi.org/10.54172/mjsc.v38i2.1017
mailto:karwad_mustafa@yahoo.com
https://crossmark.crossref.org/dialog/?doi=10.54172/mjsc.v38i2.1017&amp;domain=pdf&amp;date_stamp=2008-08-14
https://crossmark.crossref.org/dialog/?doi=10.54172/mjsc.v38i2.1017&amp;domain=pdf&amp;date_stamp=2008-08-14

Al-Mukhtar Journal of Sciences 38 (2): 113-123,2023

INTRODUCTION

Headache is an almost universal experience
and the most common medical complaint.
Headache complaints are highly prevalent
worldwide, and they are the most common
nervous system complaints. Headache affect
individuals of all ages, races, socioeconom-
ic levels, and geographical areas. Headaches
affect patients most commonly between the
ages of 25-55 years (Stovner et al., 2007).
The overall lifetime prevalence was esti-
mated to range from 0.2%—-60% for head-
aches of any kind in adults (Stovner et al.,
2007; Stovner & Andree, 2010). Headaches
account for about 2% of all patient com-
plaints in the emergency room (ER) (Edlow
et al., 2008). The cause varies from a trivial
nuisance to a serious disease. However, on-
ly about 10% of patients were due to sec-
ondary causes (Buljéik-Cupi¢ & Savovié,
2007; Perkins & Ondo, 1995). Physicians
are confronted with the question of whether
or not it is necessary to do radiological im-
aging to confirm a distinct diagnosis. Alt-
hough most of the patients with chronic or
recurrent headache have no neurologic ab-
normality, many patients are evaluated with
CT and, more recently, magnetic resonance
imaging (MRI) to exclude an underlying
cause (Tsushima & Endo, 2005).

Different studies have confirmed the low
yield of different imaging studies of isolated
headache unaccompanied by other neuro-
logic findings. Also showed a low yield of
CT scan for these patients (parameter, 1994;
Sempere et al., 2005). Headache disorders
are classified into many types and subtypes,
but a small number of them impose most of
these burdens. To make a clinical and eco-
nomic decision, it is important to differenti-
ate between a primary headache without an
underlying abnormality and a secondary
headache; associated with an underlying pa-
thology. Sometimes it is difficult to discrim-
inate between primary and secondary head-
aches. Since the primary headache does not
need brain imaging because no underlying

cause exists, Primary headaches, which in-
clude migraine, tension-type headache
(TTH), are benign and usually recurrent.
Underlying organic diseases ranging from
benign conditions like sinusitis to serious
causes like subarachnoid hemorrhage (SAH)
cause secondary headaches. A detailed
headache history and a good neurological
and general physical examination should
help in deciding which patients need a CT
scan of the brain to find out the underlying
pathology (Clinch, 2001). At times, despite
the absence of a red flag, the brain CT scan
is sought to calm the anxiety of the patient
and their relatives. However, this raises the
issue of the radiation dose to the patient
(Garvey & Hanlon, 2002). Due to the una-
vailability and higher cost of MRI, CT is
requested more frequently. When the value
of negative results is not considered, the
costs of headache imaging are usually over-
stated (Tsushima & Endo, 2005). Misman-
agement and overuse of headache medica-
tions are major risk factors for problem ag-
gravation. Headache disorders are underes-
timated, and headache remains under-
recognized and under-treated worldwide.
However, no data exist in our country about
the use of CT for the evaluation of head-
aches with normal neurological findings.
The CT usage needs to be in balance with
the radiation dose. As CT is a highly useful
tool for diagnostic purposes, it should not
replace actual history-taking and clinical
examinations. These steps may limit the
cost and load on health care systems.

MATERIALS AND METHODS

Study design: This descriptive retrospect
review of radiology records by reviewing
the CT findings of patients complain of
headache those referred to CT scan unitat
Benghazi Medical Center (BMC).

Study period: The study included all radi-
ological records of headache cases during
the period from January 2012 to December
2013.
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Study setting: This study undertaken at CT
scan unit, Radiology Department- BMC,
which is located in Benghazi. BMC is the
largest tertiary referral, governmental and
teaching hospital in Benghazi. It receives
referred patients from different departments
in the center, such as; neurology, neurosur-
gery and ear, nose and throat departments.
In addition, the center receives patients
from various referral clinics in Benghazi, as
well as patients from all surrounding areas
of Benghazi. The BMC Radiology Depart-
ment staff consultants, specialists and tech-
nicians are well qualified and well trained.

Study population: The study included 217
headache cases referred for CT scan who
underwent non-contrast CT scan brain and/
or PNS during the study period.

Inclusion criteria: All patients of all age
groups who were complaining of headache
referred for CT scan.

Exclusion criteria: Patients with head inju-
ry, previous intracranial intervention, ma-
lignancy and the patients with neurological
deficit were excluded from the study.

Study tools:

Equipment: Phillips CT scan of 64 slices
model used for all referred patients. The
scans obtained by special parameters' tech-
nique such as Helical set with cut thickness
of one mill meter or less. The exposure set-
tings that have been used is 120 KVP with
359 m As.The medical CT scan images in
coronal and axial planes were visualized
and studied using the equipment screen.

Radiological requests: All CT requests of
headache cases during the study period re-
viewed thoroughly for collection of required
data.

Administrative approval: The director of
BMC had approved the study before starting
collection of data and the approval of the
head of Radiology Department. All data

were accessible from the patient’s medical
radiological records at the CT unit.

Data processing procedures / analysis:
The collected data fed through the computer
using Statistical Package for Social Scienc-
es (SPSS) for Windows version 18. The
analysis of data done in the form of descrip-
tive statistics as calculating mean, median,
mode and Standard deviation (SD). The data
then presented in tabular and graphical
forms.

RESULTS

The study carried out among 217 subjects of
any age groups investigated during the
study period. The median age of the studied
cases with headache was 34 years. The
youngest age was 8 years and the eldest was
73 years. Their mean £ SD was 35.82 =+
13.63 years. As presented in table 1. The
most prevalent age group among cases was
between 20 and 39 years representing
57.6% and the least prevalent age group was
aged less than 10 years (0.9%), as in table 2.
Regarding gender distribution, females had
the highest proportion (60.8%) among cases
who were complaining of headaches. The
male patients represent (39.17%), and the
female to male ratio (F:M = 1.5:1).

Table (1). Descriptive statistics of age of cases
complaining of headache.

Descriptive statistics of age ~ Age in years

Mean 35.82
Median 34.00
Mode 30.00
Std. Deviation 13.63
Minimum 8.00

Maximum 73.00

© 2023 The Author(s). This open access article is distributed under a CC BY-NC 4.0 license.
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Table (2). Age category of headache cases.

Age category Frequency Percent
1% 2 0.9

ond 16 7.4

3 60 27.6

4™t 65 30.0

5t 33 15.2

6™ 23 10.6

7t 13 6.0

gh 5 2.3

Total 217 100.0

Table 3 shows that the most common age
group frequently complaining of headache
ranging from 20-59 years. The groups be-
tween 20- 39years represented by females
nearly (55.2%) and males (44.8%). Females
represents higher proportion compared to
males in all age groups.

Table (3). The age category regarding the gender of
patients presenting with headache.

Age grou Sex

(ir% ygars)p Male Female Total
<20 7(38.9%)  11(61.1%) 18 (8.3%)
20-39 56(44.8%) 69(55.2%)  125(57.6%)
40-59 19(33.9%)  37(66.0%)  56(25.8%)
>60 3(16.6%)  15(83.3%)  18(8.3%)

The CT unit of Radiology Department re-
ceives referred patients from different de-
partments. The most frequently referring
departments were ENT (47.9%) followed by
neurosurgery (27.1%) and neurology
(24.8%) as shown in Fig. (1).

50

40—

30
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o

Figure (1). Distribution of headache cases according
to the referral headache departments.

The data were retrieved from the patient's
medical radiological records archives be-
tween January Ist 2012 up to December
31st, 2013. The highest proportion of cases
were recorded in the year 2012 (62.67%)
compared to 2013 (37.3%) as shown in Fig.

).

2012.00 2013.00

Figure (2). Distribution of cases according to years
of investigation.

Fig. (3) illustrates that more than half
(58.53%) of headache, patients had PNS CT
scan and 41.47% of the cases underwent
non-contrast CT scan for brain.

Eran

Figure (3). Anatomical site of CT conducted for
headache cases.

Fig (4) illustrates that 55.3 % of referred
cases were normal and 44.7 % had abnormal
findings. These abnormal findings were fur-
ther divided to minor abnormality such as
deviated nasal septum, maxillary retention
cyst and absence of frontal sinus represents
18% of the total referred cases and cases
with clinically significant abnormalities,
e.g. Lacunar infarction, sinusitis. This cate-

© 2023 The Author(s). This open access article is distributed under a CC BY-NC 4.0 license.
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gory represents 26.7% of the total referred
cases.

H aver mal
LAt

Figure (4). Prevalence of the positive CT scans of
the patient presenting with headache.

Fig (5) shows that a higher proportion
(55.3%) of CT scan cases who complained
of headache were normal, andthe abnormal
findings were prevalent among 44.7% of
cases. Concerning the minor abnormalities
among the referred cases, thirty-nine of the-
se cases had minor abnormalities, which in-
cluded deviated nasal septum represents the
highest proportion (41.0%), maxillary reten-
tion cyst represents (23.1%), absence of
frontal sinus (20.5%), concha bullosa
(12.8%) and the lowest proportion of cases
had (2.6%) arachnoid cyst, as shown in Fig.

(6).

It is evident from the images of PNS scan of
patients presented with headache that there
are bilateral chonchabullosa Fig. (7) and
deviated nasal septa Fig. (4) and (8) both
pathological changes lead to nasal obstruc-
tion.

E Minar sbnsrmaling

B Narmal

jnp SEanificant
sbnarmalsy

Figure (5). Distribution of referred headache cases
according to their CT findings.

Figure (6). The distribution of minor incidental
findings among the headache patients.

Figure (7). Bilateral concha bullosa.

Figure (8). Deviated nasal septum.

Major significant abnormalities detected
among cases that could potentially cause
headaches. Their total number was 58; the

© 2023 The Author(s). This open access article is distributed under a CC BY-NC 4.0 license.
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highest proportion of these cases (86.21%)
was sinusitis. Equal proportionsof major
abnormalities (3.45%) includesino-nasal
polyposis, chronic small-vessel ischemic
changes (lacunar infarction), suspicious
brain tumor and suspicious nasopharyngeal
mass as inFig. (9).

3.40% 3.40% 3.40% 3 40%
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Figure (9). The distribution of major significant
findings among the headache patients.

Fig. (10) illustrates the image of PNS, there
is maxillary sinusitis in form of mild poly-
posal mucosal thickening of both maxillary
sinuses more evident in right side as the ar-
row points. CT scan brain for patient pre-
sented with an isolated headache. The scan
reveals that there is a small hypodense le-
sion seen in the left internal capsule, which
represents small lacunar infarction as shown
in Fig. (11).

Figure (10). Maxillary sinusitis.

Figure (11). Lacunar infarction.

Fig. (12) reveals that both maxillary sinus
andnasal cavity isalmost obliterated with
polypoidal mucosal thickening which con-
sistent with sino-nasal polyposis.
capsule, which represents a smalllacunar
infarction as shown in Fig. (11).

Fig. (12) reveals that both maxillary sinus
and nasal cavity is almost obliterated with
polypoidal mucosal thickening which con-
sistent with sino-nasal polyposis.

Figure (12). Sinonasal polyposis.

Regarding referred cases, ENT Department
had the highest proportion (72.2%) of cases
with positive findings, followed by neuro-

© 2023 The Author(s). This open access article is distributed under a CC BY-NC 4.0 license.
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surgery (19.6%) and the least referral de-
partment with positive findings was neurol-
ogy (8.2%) table 4.

Table (4). Case referral from various departments
and positive CT scan findings.

CT findings

Referral —
departments Positive Normal Total

Cases Cases

Ear Nose 70 34 104

&Throat (72.2%) (28.3%)

Neurosurgery 19 35 >9
(19.6%) (29.2%)

Neurology 8 o1 >4
(8.2%) (42.5%)

Total 97 120 217
(100.0%) (100.0%)

Table 5 shows that (12.9%) of headache
cases had hypertension and (87.1%) Were
non-hypertensive. Concerning between si-
nusitis and age groups, the highest propor-
tions of cases were observed among age
groups 20-39 and 40-59 (60% and 20%) re-
spectively, as shown by table 6.

Table (5). Proportion of hypertension among CT
scanned cases.

History of Hypertension No %
Yes 28  (12.9)
No 189 (87.1)
Total 217 (100.0)

Table (6). Relationship between age groups and si-
nusitis cases.

Sinusitis as  significant
Age group (in years)  abnormalities

No %
<20 6 (12)
20- 39 30 (60)
40- 59 10 (20)
>60 4 8)
Total 50 (100)

Table (7). Relationship between gender and sinusitis
cases.

Gender Sinusitis
Female 25 (50%)
Male 25 (50%)
Total 50 (100%)

DISCUSSION

Headaches are a very common complaint
among different individuals in communities.
This complaint is irritating to these individ-
uals, leading to their continuous seeking of
medical advice. The International Headache
Society (IHS) classified headaches into
primary and secondary headaches. Primary
headaches are not related to any organic
cause. It includes; migraines, tension head-
aches, etc. Secondary headache is related to
established causes such as tumors of the
brain and hemorrhage inside the cranial cav-

1ty.

This retrospective study included 217 sub-
jects, of whom 44.7% were diagnosed with
probable causes of headaches by CT scan
and 55.3% showed an absolutely normal
scan. Investigators observed similar results,
where most of the CT scans of headache
patients were normal. (Dumas et al., 1995)
evaluated cases of chronic headache using
CT scan and reported that CT has an ex-
tremely low yield in patients who were in-
vestigated for headache without any neuro-
logical abnormality. (Ahmad et al., 2008)
conducted a study in a teaching hospital in
Swat, Pakistan, and they concluded that
69% of patients who presented with head-
ache had no abnormality in CT scans of the
brain. (Ahmad et al., 2008).

More recently, (Lemmens et al., 2021) car-
ried out a retrospective study of 501 patients
who had a headache as their main symptom
and had visited the emergency room be-
tween April 2018 and the end of 2018. They
found that about half of the patients were
diagnosed with a primary headache disor-
der, which 1is in line with this study
(Lemmens et al.,, 2021). Furthermore,
(Clinch, 2001) evaluated cases of acute
headache using CT and MRI. He stated that
the majority of patients who presented with
chronic or recurrent headache and had no
neurologic abnormality, were routinely ex-
posed to CT and MRI for the diagnosis of

© 2023 The Author(s). This open access article is distributed under a CC BY-NC 4.0 license.
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the causes of their headache (Clinch, 2001).
Thus, the endeavor of clinicians should be
to reduce the radiation burden of a CT scan,
which involves considerable radiation. The
abnormal findings, like sinusitis, may be
falsely increasing the yield of CT.

It is evident from the present study that
there was a significant decrease in CT use
for patients with isolated headache when
comparing the proportion of cases evaluated
with CT in the year 2012 (62.67%) com-
pared to the year 2013 (37.3%). Therefore,
it is of the utmost importance that our de-
partment follows the international guide-
lines. So that the diagnosis of headache
types are done, whether the headache is of a
primary type that only needs the appropriate
therapy or a secondary type that requires
further diagnostic workup.

There is gender variation in relation to
headache. The present study reveals that
females are nearly two times higher to com-
plain of headache compared to males
(60.8% and 39.17%, respectively). This is
nearly similar to the study done by
(Morgenstern et al., 2001), in which 66% of
the patients were female among those com-
plaining of headache (Morgenstern et al
2001).

Cases of headache complaints were more
prevalent among the age group (20 to 39)
for both males and females (44.8% and
55.2%, respectively). This age group mainly
represents the reproductive age group. Un-
necessary exposure to CT scan radiation
will lead to undesirable side effects. We
must have considerable costs and radiation
exposure in this vulnerable age group.
Therefore, clinicians should consider these
side effects when advising CT for patients
in this age group. Unless these cases are
represented with a red flag and warning
symptoms/signs such as headache in a pa-
tient with risk factors such as immunocom-
promised patients or cancer patients, a CT
scan is advisable.

Considering the younger age group (less
than 20 years), in this study, they represent-
ed 8.3% of total cases. Among the age
group the sinus pathology represents the
highest percentage (60%) of abnormal
CT.(Lateef et al., 2009), studied headaches
among young children and reported that CT
scan of children presenting with headache
but non-worrying history and normal neuro-
logical findings, occasionally leads to life-
threatening diagnosis or contributes to ur-
gent management(Lateef et al., 2009).

The present study showed that the propor-
tion of the younger age group who had si-
nusitis as proved by CT was 12%, and this
finding is similar to the results of the study
done by Gupta et al., in which the propor-
tion of young cases with sinusitis ranged
from 1% to 13% (Gupta & Belay, 2008;
Rho et al., 2011) reported that neuroimaging
has a limited value in children who present
with an isolated headache. According to this
study, neuroimaging is not indicated in
children presenting with recurrent head-
aches and normal neurological findings
(Rho et al.,, 2011). A neuro-pediatrician
should reach agreement about the indica-
tions for a CT scan for children with of
headache according to standardized guide-
lines.

The overuse of CT scanning among the
young age group in the present study could
be attributed to family pressure as the par-
ents insist on neuroimaging procedures
thinking that they will help in the diagnosis
of the etiology of their children's headaches
and exclude major problems. Consequently,
only minor abnormal findings were discov-
ered with the CT procedure. Therefore, phy-
sicians have to explain the nature and etiol-
ogy of headache to parents and families to
minimize their anxiety, and the hazards of
ionizing radiation from CT scans.

The definition of minor and significant ab-
normalities, however, was not uniform
among the different studies performed. The

© 2023 The Author(s). This open access article is distributed under a CC BY-NC 4.0 license.
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minor abnormality did not affect the man-
agement of the patient. Many studies have
shown that CT scans of headache patients
without abnormal neurological examination
yield a low percentage of positive clinically
significant findings (Grosskreutz et al.,
1991). The current study showed that the
proportion of minor abnormalities was 18%.
Concerning major abnormalities represents
26.7% of total referred cases that need man-
agement and further workup, such as sinusi-
tis.

The present study revealed that the most
common cause of headache was sinusitis
(86.40%). This percentage could explain the
higher proportion of ordered PNS scans
(58.53%) compared to brain CT scans
(41.47%). Furthermore, this may indicate
the high yield of the PNS CT scan as a di-
agnostic tool. (Bulj¢ik-Cupi¢ & Savovié,
2007), reported that the PNS CT scan is pre-
ferred to be used as a golden standard tool
when medical treatment fails and when
planning for surgery '%.

The current study showed that the most fre-
quently referred department (47.9%) was
ENT. Accordingly, the highest proportion of
total positive findings (72.2%) was detected
among ENT cases. The highest proportion
(60%) of the age group with sinusitis was
(20-39 years) and there were no gender dif-
ferences. In general, the PNS scan is needed
for headache patients with suspected sinus
pathology.

The current study showed that a low propor-
tion of cases had lacunar infarction as diag-
nosed by CT. These findings are in accord-
ance with (Tentschert et al., 2005), who re-
ported that headache was less common with
transient ischemic attacks and lacunar in-
farction (Tentschert et al., 2005).

Regarding headaches as an isolated clinical
feature of tumors, a study showed that a low
proportion of headache cases diagnosed by
CT were suspected brain tumors. This is in

agreement with (Vazquez - Barquero et al.,
1994), they conducted a prospective study
and revealed that headaches are an isolated
clinical feature, which is rare in patients
with brain tumors (Vazquez - Barquero et
al., 1994). This suspected diagnosis is con-
sidered a preliminary diagnosis, that needs
further work up.

Most of the minor findings were incidental
and did not affect headache management at
all. The most common one was a deviated
nasal septum, which may lead to lateral dis-
placement of the middle concha and, subse-
quently, nasal obstruction and headache
(Morgenstein & Krieger, 1980). Followed
by the maxillary retention cyst, which rep-
resents 23.1%, a study showed the maxillary
retention cyst incidentally was reported to
be around 29.4%, despite the fact that most
mucosal retention cysts are asymptomatic.
Some cases presented with symptoms such
as headache and facial pain. One of the mi-
nor findings was concha bullosa, which may
cause middle meatus or infundibulum ob-
struction in conjunction with a deviated na-
sal septum to the contralateral
side.(Morgenstein & Krieger, 1980), de-
scribed contact nasal headache among a
group of patients with headache. He at-
tributed the headache to a pressure point
within the nose due to the existence of the
middle turbinates of the concha bullosa
touching the septum (Morgenstein &
Krieger, 1980).

CONCLUSION

The most prevalent age group among head-
ache cases was (20 and 39 years), female to
male ratio 1.5:1. Abnormal findings repre-
sent 44.7% of cases. The commonest major
abnormality was sinusitis. Equalproportion
of major abnormalities included; sino-nasal
polyposis, chronic ischemic changes, suspi-
cious brain tumor and nasopharyngeal mass.
Minor abnormalities represented 17.97% of
the total cases. The most prevalent type of
minor abnormalities was deviated nasal sep-

© 2023 The Author(s). This open access article is distributed under a CC BY-NC 4.0 license.
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tum. Among headache cases, only 12.9%
had hypertension.
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