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Abstract

Background: Making clinical and economic decisions it is important to distinguish between
the primary and the secondary cause of headache, which is often associated with brain
pathology. Present study was aimed to study CT findings and MRI findings correlation in
chronic headache and its outcome. Material and Methods: Present study was single-center,
cross-sectional, observational study, conducted patients of age 10-70 years who are
presented with chronic headache as chief complaint to the OPD, underwent imaging by CT
& MRI. Results: The percentage of females (53%) was slightly higher than males (47%).
M:F ratio was found to be 1:1.13. Average age of the population was 50.5+ 13.8 years.
Majority of the patient population were from urban areas (85%). 7% Patients were found to
be overweight whereas 2% were underweight. Average BMI of the population was 22+ 2.9
kg/m2. A vast majority (66%) of the patients had complaints between 6-9 months. Average
duration of complaints was 8.72+ 2.7 months. Majority of the patients (43%) had frontal
headache. One sided headache was reported by 38% patients. 5% cases had headache at the
back of the neck whereas 2% had it around the eyes. The most common detected pathology
was paranasal sinusitis (n= 08), followed by brain tumours (5 %). 2 Pineal lesions were
identified in MRI which were missed out by CT scans. 3 Vascular malformations were
identified on MRI compared to 2 on CT. Calcified granuloma was defined better compared
to CT. The detection rate of CT was found to be 20 % whereas detection rate of MRI was
found to be 23%. Conclusion: This study has provided detection rate of 20-23% using CT
and MRI and thus given reasonable evidence for radiodiagnosis of chronic headache cases
with normal neurological examination and significant intracranial pathology
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Introduction
Headache is a very common complaint of the patients' visiting the doctors on OPD
basis. Headache occurs in all age groups. On a global basis headache is responsible for more
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disability than any other neurological problem. Among general population about 95 % have
suffered from the headache with one year of prevalence among 1 in 2 adults.! Headache
accounts for 1 in 10 general practitioner (GP) consultations,? 1 in 3 neurology referrals® and 1
in 5 of all acute medical admissions.*

The International Headache Society classifies headache as primary and secondary.
Primary headaches are those which are not associated with disease and its associated features
are the disorder itself. Secondary headaches are those caused by external disorders. Common
types of primary headache include tension type headache, migraine headache, cluster headache,
idiopathic stabbing headache, exertional headache and others. Common causes of secondary
headache include systemic infections, head injury, vascular disorders, subarachnoid
hemorrhage, brain tumor, others.®

Making clinical and economic decisions it is important to distinguish between the
primary and the secondary cause of headache, which is often associated with brain pathology.
In certain scenarios neuroimaging is performed on headache patients. Present study was aimed
to study CT findings and MRI findings correlation in chronic headache and its outcome.

Material And Methods
Present study was single-center, cross-sectional, observational study, conducted in
department of radiodiagnosis, at XXX medical college & hospital, XXX, India. Study
duration was of 18 months (January 2020 to June 2021). Study approval was obtained from
institutional ethical committee.
Inclusion criteria
e Patients of age 10-70 years who are presented with chronic headache as chief
complaint to the OPD, willing to participate in present study
Exclusion criteria
e All patients who didn’t give consent to be part of this study.
e Patient of acute head injury or history of neurosurgery (patients having VP shunts,
aneurysms clip or coil).
e Patients with claustrophobia, metallic implants (contraindicated for MRI), cardiac
pacemakers and cochlear implants.

Study was explained to patients in local language & written consent was taken for
participation & study. Demographic data collection (age and sex), Pulse rate, blood pressure
and history were noted. These findings were noted in a predesigned proforma. Emergency
drugs like Inj. Hydrocortisone, Adrenaline, Dexamethasone and resuscitation apparatus were
kept ready. The patient was positioned supine on the scanning table, immobilization of the
patient was achieved, and the standard brain coil was applied for MR scanning (on 1.5Tesla
GE-Signa HDxtMRI machine). Patients were subjected to MRI scanning. When necessary,
adequate sedation was given under the supervision of a trained anaesthesiologist. Followed
by CT scan (SIEMENS SOMATOM Definition AS, 128 slice CT scan with CPS software)

Data was collected and entered in MS Excel. The categorical data were expressed as
rate, ratio, proportions and percentage. Statistical results of this study were analysed and
compared with available studies in the literature.

Results

The percentage of females (53%) was slightly higher than males (47%). M:F ratio was found
to be 1:1.13. Average age of the population was 50.5+ 13.8 years. The youngest patient
enrolled was 22 years old whereas the olderst was 78years old. Major percentages of patients
were found in age group 41-50 years (29%) and 51-60 years.(23%). Majority of the patient
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population were from urban areas (85%). 7% Patients were found to be overweight whereas
2% were underweight. Average BMI of the population was 22+ 2.9 kg/mz2.
Table 1: General characteristics

No. of patients | Percentage
Age groups (in years)
21-30 Years 9 9
31-40 Years 14 14
41-50 Years 29 29
51-60 Years 23 23
61-70 Years 17 17
>70 Years 8 8
Mean age (mean £ SD) 50.5+13.8
Gender
female 53 53.0
Male 47 47.0
Residency
Urban 85 85.0
Rural 15 15.0
BMI (Kg/m2)
<18.5 kg/m2 (Underweight) 2 2
18.5-25 Kg/m2 (Normal weight) 91 91
25.1 to 30 kg/m2(overweight) 7 7
Mean BMI 21.98 + 2.89

A vast majority (66%) of the patients had complaints between 6-9 months. Average duration
of complaints was 8.72+ 2.7 months.
Table 2: Duration of Headache

Duration of Headache No. of patients Percentage
< 6 months 1 1

6-9 months 66 66

10-12 months 25 25

> 12 months 8 8

Mean duration 8.72 + 2.7 months

Nausea/vomiting was reported by 9% patients. Abnormal vision/aura was complained by 8 %
cases. Fever was associated in 4 cases whereas 2 cases had history of weight loss.
Table 3: Other associated Symptoms

Other associated Symptoms No. of patients | Percentage

Nausea/vomiting 9 9
Abnormal vision/aura 8 8
Fever 4 4
Runny nose 4 4
weight loss 2 2

The average blood pressure was 136.6+12 mmHg whereas average diastolic blood pressure
was 85.4 £8.7mmHg. Average heart rate was 89.9+11.5 beats/minute. Majority of the patients
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(43%) had frontal headache. One sided headache was reported by 38% patients. 5% cases had
headache at the back of the neck whereas 2% had it around the eyes.
Table 4: Part of the head where headache occurs

Part of the head where headache | No. of patients | Percentage
occurs

around the eyes 2 2.0

Back of the neck 5 5.0

Entire head 13 13.0

Front 43 43.0

one side 38 38.0

The most common detected pathology was paranasal sinusitis (n= 08) 8 % among total cases
studied. It was followed by brain tumours (Space occupying lesions) which were observed in
5% cases. Vascular malformation and venous sinuses thrombosis were found in 2% cases
each. Subdural collection was observed in one case similarly pituitary lesion and calcified
focus were detected in one case each.

Table 5: Distribution of Findings on CT

Findingson CT No. of patients | Percentage

Paranasal sinusitis

SOL (Brain tumours)

vascular malformation

venous sinuses thrombosis

subdural collection

IR IN N |O1|00

Pituitary

RPN |N 01|00

Calcified focus 1

2 Pineal lesions were identified in MRI which were missed out by CT scans. 3 Vascular
malformations were identified on MRI compared to 2 on CT. Calcified granuloma was
defined better compared to CT.

Table 6: Distribution of Findings on MRI

Findings on MRI No. of patients | Percentage

Paranasal sinusitis 8

SOL (Brain tumors)

vascular malformation

venous sinuses thrombosis

pineal lesions

subdural collection

Pituitary tumours

PP RPINN W ol
RPN W|(O1|00

Calcified Granuloma

The detection rate of CT was found to be 20 % whereas detection rate of MRI was found to be
23%.
Table 7: Correlation between CT & MRI finding

Findings No. of patients Percentage
Positive findings on CT 20 20
No findings on CT 80 80
Positive findings on MRI 23 23
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| No findings on MRI | 77 | 77

CASES
CASE 1:

Images are: Axial NCCT, AXIAL T1W, AXIAL T2W and GRE images.

CAVERNOMA : On NCCT ill defined area of hyperdenisty is noted in right occipital region.
On MR T1W image it shows mixed signal intensity with areas hyperintensity and
hypointensity, on T2W image appears predominantly hyperintense resemlbing a ‘popcorn’
ball. On GRE image it shows areas of blooming within.
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CASE 2:

Images are : AXIAL NCCT, AXIAL AND COR T2W, MRV IMAGES

CEREBRAL VENOUS SINUS THROMBOSIS: On NCCT left sigmoid and transverse
sinues appears hyperdense. On MR absence of normal signal void of left sigmoid and
transverse noted in T2 image and absence of signal intensity in MRV.

Discussion

Headache is the most frequent illness suffered by human beings, which has many potential
causes. Neuroimaging in case of chronic headache poses several challenges and do not always
yield evidences for the diagnosis. Detection of significant and treatable lesions that impact
quality of life remains the primary reason to image brain, however other important causes
include relieving of patient’s anxiety and improving patients’ overall satisfaction and medical
care.
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In our study the percentage of females (53%) was slightly higher than males (47%). M:F ratio
was found to be 1:1.13. In the similar design Indian studies AP Jain et al.,® reported male 38%
and female 62%, Gidibidiet al.,” reported only 26% male compared to 74 % female. Similar to
our study these studies have shown female predominance in chronic headache cases. WHO
factsheet mentions that migraine is more common in women, usually by a factor of about 2:1,
because of hormonal influences. Tension-type headache (TTH) is also affecting three women
to every two men.®

In our study Nausea/vomiting was reported by 9% patients. Abnormal vision/aura was
complained by 8 % cases. Fever was associated in 4 cases whereas 2 cases had history of
weight loss. The associated symptoms were mostly non-specific to any aetiology however as
reported previously the migraine headaches were characterised by headaches that are
unilateral, throbbing, and moderate to severe, aggravated by physical activity and associated
with nausea, vomiting and/or photophobia.®? In cases of Idiopathic intracranial hypertension,
the headache is associated with transient visual disturbances; about 70% have a permanent
visual impairment and about 5% even report a complete loss of vision. 1112

We observed that 7% Patients were overweight whereas 2% were underweight. Average BMI
of the population was 22+ 2.9 kg/m2. Recent research suggests that migraine and obesity may
be directly linked. Obesity is related to higher frequency and severity of headache attacks
among individuals who have migraine.'®4 There is also some evidence to suggest that
obesity is associated with migraine prevalence.'6%’

Out of the 100 cases, 78 cases (78%) had normal CT study of brain. 22% were found to have
positive findings with most common detected pathology as paranasal sinusitis (n= 08) 8 %
among total cases studied and around 33.6% of total positive cases.

In a study by Rai et al.,'® Out of 500 patients studied, only 29 cases (5.8%) revealed some
form of brain parenchymal pathology whereas associated findings like sinusitis was seen in 58
(11.6%). Similar to our study the most prevalent pathology found in their study was paranasal
sinusitis which was located in the maxillary sinuses in most of the cases and was coexisting
with ethmoid, frontal and sphenoid sinusitis in few cases. Similar to our study, they observed
that the associated findings like paranasal sinusitis, calcified granulomas, mild DNS, CSOM
and mastoiditis may be incidental findings which falsely increase the yield of CT. In our study
the yield of CT findings was 14% without sinusitis which increased to 22 % when sinusitis
findings were added.

It was followed by space occupying lesions or brain tumours, observed in 5% cases.
The rate of detection of tumours in our study was comparatively higher than similar study
conducted by Evan et al.,*® where tumours were 0.8% of total cases. This could be explained
by the finding that Evan et al.,!® aimed at diagnostic testing for the evaluation of headaches
whereas we included all chronic headache cases.

A common manifestation of SOL is a headache and is the worst symptom in about half
of the patients. 2° It’s dull and constant, occasionally throbbing in nature. A retrospective
review of 111 patients conducted by Forsyth et al.,?® with brain tumor illustrated that
headache was present in 48% of the cases. Sajjad et al.,>* showed that 29% of the brain
tumour patients were having headache alone and 18% presented with a headache and
vomiting. A headache constituted about 33% of metabolic causes of SOL and 14% in
infectious causes.

In the study by Rai et al.,'®4 cases had subarachnoid and subdural hemorrhage. Since
a vast majority (66%) of the patients in our study had duration of headache between 6-9
months and average duration of complaints was 8.72+ 2.7 months, we did not find any active
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cases of subarachnoid or subdural hemorrhage unlike Rai et al.,'* where more acute cases
were enrolled.

One study reported the detection rate for significant intracranial abnormalities using
CT and MRI. In a cohort of 1876 persons with a non-acute headache defined as any type of
headache that had begun at least 4 weeks before enrolment Sempere et al.,?? reported that the
detection rate was 19/1432 (1.3%) using CT and 4/444 (0.9%) using MRI. Of 119 normal CT
scans 2 (1.7%) had significant intracranial abnormality on MRI.

The detection rate of CT was found to be 20 % whereas detection rate of MRI was
found to be 23%. The detection rate in our study was much better to this study and many
previous studies. This can be attributed to better case selections done at the time of referrals
for neuroimaging and vigilant history taking. Moreover, the earlier studies were conducted 2
decades before and the neuroimaging was performed using earlier low-resolution machines.

Conclusion

This study has provided detection rate of 20-23% using CT and MRI and thus given
reasonable evidence for radiodiagnosis of chronic headache cases with normal neurological
examination and significant intracranial pathology. However, in patients with red flag signs
CT or MRI as a screening tool in has important value. Since the costs involved may be high
the neuroimaging in headache patients need to be tailored on a case-by-case basis.
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