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ABSTRACT

BACKGROUND

Traumatic head injury is one of the most important public health problems. 75% of all head injuries are mild. Leading causes of
head injuries are road traffic accident, falls, assaults, colliding with moving or stationary objects. Headache is one of the most
common symptoms after mild head injuries (MHI). When headache starts within 7 days of head injury, it is called as post traumatic
headache (PTH). PTH occurs in 30-90% of patients with MHI, majority of which resolves within a few months, but when it persists
beyond 3 months- it is termed as chronic PTH (cPTH). Trauma to the extracranial and intracranial structures produces neurogenic
inflammation-leading to both peripheral and central sensitization. They not only produce headache but also help in the
perpetuation of pain. Majority of cPTH are tension type headache (TTH) and migraine. Others like medication overuse headache
(MOH), coexisting migraine and TTH, cluster headache, occipital neuralgia, hemicrania continua, supraorbital neuralgia are rare.
Diagnosis of cPTH is mainly clinical. Investigations are helpful to exclude other secondary causes. Some risk factors like female
gender, poor socioeconomic status, past history and family history of headache are associated with cPTH. Aim of the study is to
identify the characteristics and risk factors for cPTH in our population.

METHODS

This is a cross sectional observational study that included patients attending outdoor or admitted in the indoor of Neurology and
Neurosurgery departments of CNMCH with headache that persisted more than 3 months of MHI. The study period was from
1.8.2016 to 1.7.2018. MHI were diagnosed by emergency and neurosurgery department of our hospitals as those patients who
presented within 24 hours with any of the criteria laid down by ICHD3 for MHI. Exclusion criteria were those below 15 years and
above 65 years of age, moderate or severe head injury, whiplash injury, MHI with subsequent deterioration, clinical features and
imaging suggestive of any other secondary causes of headache. Detailed history was taken, and neurological examination was done
to detect the type of headache disorder and exclude other secondary headache disorders. Routine blood tests and CT scan of brain
followed by MRI brain were done for every patient while LP and EEG were done in selected cases. In some cases, indomethacin
response (Hemicrania continua), nerve block (Occipital, supra orbital neuralgia) was done for confirmation of diagnosis. All data
were noted and analysed. This was a cross sectional-observational study and sample size was 91.

RESULTS
Most common types of cPTH were TTH and migraine. Other rare types were occipital neuralgia and supraorbital neuralgia. Chronic
TTH is more common than episodic TTH in this sample. Chronic migraine seems to be higher in this patient group compared with
non-traumatic migraine. Road traffic accident is still the major cause of head injury. Risk factors for chronic post traumatic
headache are female gender, poor literacy rate, higher unemployment rate, poor socioeconomic status and family history of
headache.

CONCLUSIONS

Mild head injury may cause a lot of morbidity including various types of headache disorders. Identification of headache disorder is
important as the patient can be educated about their illness and proper treatment can be administered, to alleviate their symptoms
which can be disabling.
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To call it as post traumatic headache (PTH), headache should
start within 7 days after the injury.3 Headache after injury

DOI: 10.14260/jemds/2019/306 may be a new primary headache or exacerbation of pre-
@@@@ existing primary headache. PTH is estimated to affect 30-90%

of patients with mild head injury (MHI).4 So it is an important
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public health problem in India. Most PTH resolves within 6
months, but 25% persists.5 PTH is most prevalent and lasts
longer after MHI. PTH is regarded as chronic (cPTH), when it
continues for more than 3 months after incurrence of injury.6
Prevalence of cPTH is 47-95% in MHI, compared to 20-30%
in moderate to severe head injury.” Pathogenesis of PTH is
not clearly known. Damage to pain sensitive extracranial
(Muscles) or intracranial (Dural vessels) structures leads to
neurogenic inflammation by cytokines, chemokines and
sensitization of pain transmission. Damage to spinothalamic-
thalamocortical pathways results in alteration of central
modulatory control over nociceptive inputs.8 Damage to
inhibitory control of pain increases pain transmission.
Additional factors are active like post-traumatic stress
disorder (Anxiety, depression) that can modulate pain
pathways. Peripheral and central sensitization may
contribute to perpetuation of pain in chronic post traumatic
headache.® Patient expectation of post traumatic pain and
underlying genetic predisposition can also influence
headache.10 Majority of cPTH are of 2 types- tension type
(TTH) or migraine. Migraine with aura (MA) is less common
than migraine without aura (MO). Both TTH and MO can be
divided again to episodic and chronic variety. They can be
called as chronic when headache is on for 15 days or more
per month, for more than 3 months in the absence of
analgesic medication overuse.3

Diagnosis of cPTH is mainly clinical by history and
examination. Investigations are for excluding other secondary
causes. Routine investigations including CT scan of brain and
MRI are normal, but advance neuroimaging technique such as
fast sequence MRI, diffuse tensor imaging show structural
changes in regions including frontal and temporal lobes,
thalamus and corpus callosum.11

Some risk factors like female gender, poor socioeconomic
status, past history and family history of headache are
associated with cPTH. Aim of the study is to identify the
characteristics and risk factors for cPTH after MHIL.

METHODS

This cross-sectional observation study includes patients
attending the outdoor and admitted in indoor of Neurology
and Neurosurgery Departments of Calcutta National Medical
College and Hospital with headache that persisted more than
3 months after MHI. The study period was from 01-08-2016
to 01-07-18. The total number of patients who completed this
study was 91. MHI were diagnosed by Emergency &
Neurosurgery Department of our Hospital, who presented to
the ED within 24 hours post injury with any of the following
features -loss of consciousness less than 30 min., Glasgow
Coma Scale (GCS) 13-15 and symptoms and signs of
concussion. Inclusion criteria for this study were headaches
which started within 7 days after MHI and that persisted
more than 3 months. Exclusion criteria were patients below
15 years of age and above 65 years of age, moderate/severe
injury, whiplash injury, MHI with subsequent deterioration,
ongoing symptoms after mild head injury suggestive of
secondary cause like low CSF pressure headache, scalp
laceration, local trauma, subdural hematomas, extradural
hematomas, carotid or vertebral artery dissection or cerebral
vein thrombosis.
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Percentage | Total Number
Type of Head Ache (%) and (Gender)
Tension type headache (TTH) 69.2% 63 (F-43)
Migraine without aura (MO) 17.5% 16 (F-11)
Medication over use headache
0, -
(MOH) 3.2% 3 (F-1)
Migraine and TTH o
(Coexisting) 3.2% 3 (F-1)
Cluster headache 2.1% 2 (F-0)
Occipital neuralgia 2.1% 2 (F-0
Hemicrania continua 1.09% 1 (F-0)
Supra orbital neuralgia 1.09% 1 (F-0)

Table 1. Classification of Headache

Cases where history and examination fit with ICHD-3
criteria of cPTH attributed to MHI3 were included.
A. Headache with typical characteristics known fulfilling C
and D
B. Head trauma with all the following.
1. Either no loss of consciousness or loss of
consciousness <30 min. duration.
2. Glasgow coma scale (GCS) >13.
3. Symptoms and / or signs diagnostic of concussion.
C. Headache develops within 7 days after head trauma.
D. Headache persists more than 3 months after head
trauma.

Symptoms and signs diagnostic of concussion includes
headache, confusion, lack of coordination, memory loss,
nausea, vomiting, dizziness, ringing of ears, sleepiness and
excessive fatigue and it usually recovers within 24 hours.

Full neurological examination was undertaken for all
cases of post-traumatic headache including blood pressure
management and fundoscopy to exclude secondary cause of
headache.

Investigation was done to exclude secondary causes.
Blood tests including full blood count, ESR, CRP, creatinine,
Calcium, thyroid function test LFT and in some cases VDRL,
HIV, Lyme antibodies, ANA Profile were done. Neuro imaging
including plain x-ray, CT of head, MRI Brain in all cases and
Lumbar puncture, Electroencephalography in some cases
were done.

All the data are grouped and analysed accordingly.

RESULTS

Total number of patients following inclusion and exclusion
criteria on and from 01.08.16 to 01.07.18 were 91, of which
females were 61.5% (n=56). Types of headache noted were
Tension Type headache 69.2% (n=63), Migraine 17.5(n=16),
cluster headache 2.1(n=2), hemicrania continua 1.09% (n=1),
medication over use headache (MOH) 3.2% (n=3), occipital
Neuralgia 2.1% (n=2), supra orbital neuralgia 1.09% (n=1),
coexisting migraine and TTH 3.2% (n=3).

Distribution of headache in TTH were generalized in
50.7% (n=32), occipital in 34.9% (n=22) and frontal in 14.2%
(n=9). Distribution of headache in migraine were hemicranial
and side locked to the side of trauma in 50% (n=8), changing
side 18.7% (n=3) and generalized 31.2% (n=5).
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Area Percentage No.
Generalised 50.7% 32
Occipital 34.9% 22
Frontal 14.2% 9
Table 2. Distribution of Tension Type Headache

Recurrence pattern of headache among TTH patients
(n=63) observed were infrequent TTH 39.6% (n=25) Chronic
TTH (n=21) 33.3% and frequent TTH 26.9% (n=17).

Recurrence pattern of headache among MO patients
(n=16) observed were episodic MO 68.7 (n-11) chronic MO
31.2% (n=5).

TTH (n= 63) Percentage % Number
e Infreque 39.6% 25
nt
e Chronic 33.3% 21
o Frequen 26.9% 17
Migraine (n= 16) Percentage % Number
e Episodic 68.7% 11
e Chronic 31.2% 5
Table 3. Recurrence Pattern of TTH & MO

Various causes of head injury were Road traffic accident
(RTA) 51.6% (n=47) fall 19.7% (n=16) assault 17.5% (n=16),
self-injury 3.2% (n=3), colliding with moving or stationary
objects 7.6% (n=7).

Cause Percentage | Number | (M /F)
Road Traffic Accident 51.6% 47 (27/20)
Fall 19.7% 18 (5/13)
Assault 17.5% 16 (3/13)
Self-injury 3.2% 3 (0/03)
Colliding with movin
on stati%nary objectsz;g 7:6% 7 (2/3)

Table 4. Causes of Head Injury

Factors that have significant impact on chronic post
traumatic headache were Female gender 61.5% (n=56), low
literacy rate 58.2% (n=53), unemployment rate 10.9%
(n=10) socio-economic status people holding card of below
poverty line BPL 51.6% (n=47). Past history of episodic TTH
60.3% (n=38) in chronic post traumatic TTH group and past
history of episodic migraine were seen in 18.7% (n=3) of
chronic post traumatic migraine group. Family history of TTH
in post-traumatic TTH group were 47.6% (n=30) and family
history of migraine in chronic post traumatic migraine group
75% (n=12).

DISCUSSION

The International Headache Society IHS criteria3 require
headache onset within 1 week of head injury or of regaining
consciousness. However, in clinical practice it is often difficult
to determine when the headache actually started since
headache may be mild and other pains like neck pain is more
prominent. In the general population TTH is the most
frequent headache usually bilateral pressing of mild or
moderate intensity and not associated with nausea or
vomiting, no more than one of photophobia or phonophobia.
After mild head injury most frequently 85% seen pattern that
resembles TTH.(12) In one study headaches were mild in 30%,
moderate in 52%, severe in 18% and the pain was occipital in
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51% of patients, frontal in 44% and generalized in 11% of
patients.(13) In this study occurrence of chronic post
traumatic TTH was 69.2% (n=63) in females. Distribution of
pain was generalized in 50.7% (n=32), occipital 34.9%
(n=22) and frontal 14.2% (n=9). TTH are featureless so
patients are often reluctant to approach health care
professional. TTH are generalized but area of trauma over the
skull can dictate distribution of pain.

IHS®) classification of TTH according to recurrence are
infrequent episodic TTH if at least 10 episodes occurring
<one per month on average (12 days / year). Frequent
Episodic TTH at least 10 episodes occurring on > 1 but < 15
days per month for at least 3 months (> 12 days and < 180
per year) and chronic TTH if headache occurring on > 15 days
/ month on average for > 3 months (>180 days / year). In a
population based study overall prevalence of episodic TTH
was 38.3% and Chronic TTH was 2.2%.14 In this study among
all the patients who suffered from Chronic post traumatic
TTH, 39.6% (n=25) had infrequent episodic TTH, 33.3%
(n=21) had frequent episodic TTH and 26.9% (n=17) had
Chronic TTH. In one study chronic TTH after mild head injury
was 40%.15 As it was a special group of patients who suffered
from mild head injury it was bound to be higher.

Migraine is characterized by recurrent, hemicranial
pulsating, moderate to severe headaches lasting for 2-72
hours associated with nausea, vomiting, photophobia,
phonophobia, osmophobia and disability. Chronic migraine is
defined as migrainous headache for 15 days or more per
month for more than 3 months in the absence of analgesic
medication overuse. In a study, incidence of post traumatic
migraine was of 28.6%.16 In a population-based study
prevalence of chronic migraine was in the range of 1.4-
2.2%?7. In one study, migraine after mild head injury was
26.6%!15. In this study 17.5% (n=16) suffered from post-
traumatic migraine. Distribution of headache is hemicranial
and side locked to the side of trauma in 50% (n=8), changing
sides in 18% (n=3) and generalized in 31.2% (n=5). Very few
studies have assessed the side locked character in
migraineurs. Sjaastadet all® observed strictly unilateral
headache in 42% of non-traumatic migraineurs. In this study
among all those with chronic post traumatic migraine, 68.7%
(n=11) suffered from episodic migraine and the rest 31.2%
(n=5) suffered from chronic migraine. In episodic migraine
headache attacks were 2-3 attacks per month.

Medication over use headache is headache that occurs on
> 15 days/month associated with frequent use of simple
analgesics> 15 days / month or triptans> 10 days or
ergotamine>10 days/month for at least 3 months. It may be
chronic TTH or chronic migraine depending upon the initial
headache type. One study showed analgesic abuse headache
to be of 6.6%?15. In this study, it was 3.2% (n=3). None of these
patients were found to be overusing ergotamine or triptans.

Patients who suffered from both chronic TTH and
migraine previously called as mixed headache are now
identified as co-existing migraine and TTH. In this study
coexisting migraine and TTH were seen in 3.2% (n=3) of
these cases.

Cluster headache is an excruciating painful condition
strictly unilateral having cranial autonomic symptoms. It
occurs with circannual and circadian periodicity. The male:
female ratio is 2.5-7.2:1. Cluster headache can occur after
mild head injury. One study showed cluster headache to be of
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10%?19. Some of these headaches may not undergo remission.
In this study it was 2.1% (n=2) and all were male.

Occipital neuralgia is characterized by pain usually deep
and aching in the distribution of second cervical dorsal root
that can be relieved by nerve block?20. Characteristic pain may
be paroxysmal and jabbing as stated by HIS. Greater, lesser or
third occipital nerve may be involved. They can occur after
mild head injury. The aching, pressure, stabbing, paroxysmal
or jabbing pain can occur in nuchal-occipital distribution. In
this study occipital neuralgia occurred in 2.1% (n=2). All
were male and all are in the distribution of greater occipital
nerve.

Hemicrania continua is a syndrome of continual pain on
one side of the head, associated with ipsilateral cranial
autonomic symptoms and migrainous features like
photophobia or phonophobia. It is highly responsive to
indomethacin. In this study only one case (1.09%) was
diagnosed as hemicrania continua.

Supra orbital neuralgia is characterized by forehead pain
in the territory supplied by supra orbital nerve, tenderness
over supra orbital notch or over the nerve route and absolute
relief of symptoms by supra orbital nerve block. In this study
only one male patient had supraorbital neuralgia.

Head injury is any trauma to the scalp, skull or brain.
Traumatic brain injuries are one of the important public
health problems in the world. According to centre for disease
control and prevention in 2003 falls (32%) are the most
frequent cause of traumatic brain injury with motor vehicle
accident being second(19%])followed by struck by/against
events(18%),assault (10%)and others 11%.

One study in India showed road traffic accident in 60%,
fall in 25% and assault in 10%?. Traumatic brain injury from
falls are the most common cause in the very young and
elderly. TBI from motor vehicle accident is most common in
the 15-19 years of age. Males are about 1.5 times more likely
than females to sustain a traumatic brain injury although
females most commonly suffer from PTH

Road Traffic accidents occurs when a vehicle that is
moving along a roadway collides with another vehicle or
object. In this study among all the patients having mild head
injury RTA was 51.6% (M-27/ F-20). Moving from a higher to
lower level, typically rapidly and without control fall
occurred in 19.7% (M-5/ F-13). Assault is physical attack by
someone causing bodily harm. Number of assault cases were
17.5% (M-3/ F-13). Deliberately hurting own self is called
self-injury. Self-injury was found to be 3.2% (F-3). Colliding
with moving or stationary objects was found to be 7.6%
(Male-2/ Female-5).

There are some injury related phenomenon that can
predict chronicity of headache.2! They are presence of
headache dizziness or nausea in emergency room directly
following mild head injury, duration of post traumatic
amnesia, dizziness or fatigue or poor vision at 2 weeks post
injury. There are some risk factors for chronic post traumatic
headache. Female gender increases the chances of Chronic
post traumatic headache either TTH or migraine.22 In this
study females were 61.5% (n=56), among which TTH 47.2%
(n=43) and migraine 12% (n=11). The ability to read and
write is called literacy. Total number of literate persons in a
given age group expressed as a percentage of the total
population in that age. The adult literacy rate measures
literacy among persons aged 15 years and above. Lower
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literacy rate increases chance of cPTH. Literacy rate of the
general population of West Bengal in 2011 is 77.08%.23 In
this study literacy rate was 58.2% (n=53). Majority of
patients were coming from urban slums and nearby districts.
Unemployment or joblessness is the situation of actively
looking for employment but not currently employed.
Unemployment rate in West Bengal is 4.9%.24 In this study
unemployed persons are 10.9% (n-10, M-9/ F-1). Socio-
economic status is economic and social position of an
individual or family in relation to others based on income,
education and occupation. Those whose annual income is
below Rupees 27,000 per annum are considered below
poverty line and hold BPL card. 22% of Indian people are
below the poverty line.25 In this study people of BPL were
51.6% (n=47) which is higher than the general population. It
confirms that lower socioeconomic status increases chance of
Chronic Post Traumatic Headache.

Prevalence of Migraine is 7.7% and TTH 52% in general
population. Presence of pre injury headache is a risk factor of
cPTH?26. In this study past history of episodic TTH were seen
in 60.3% (n=38) of cPTH of TTH group and past history of
episodic migraine were seen 18.7% (n=17) cPTH of migraine
group.

Family history TTH in non-traumatic TTH is found in 40%
and first degree relative had a 2.1 to 3.9-fold increased risk of
TTH compared to general population?’. In our study family
history TTH in cPTH of TTH group were 47.6% (n=30).
Family history of migraine in non-traumatic migraine is
found to be 70% and first degree relative had a 14-fold
increase risk of migraine compared to general population?2s.
In our study family history of migraine in cPTH of migraine
group were 75% (n=12). So, family history of TTH and
migraine are risk factors for developing cPTH.

CONCLUSIONS

Headache can persist for more than 3 months after mild head
injury. This headache is called as cPTH. Types of cPTH are
many. They can mimic primary headache disorders. Common
varieties are TTH and migraine, while others including MOH,
coexisting migraine and TTH, cluster headache, occipital
neuralgia, hemicrania continua, and supra orbital neuralgia
are rare. cTTH and migraine are higher in female. TTH are
mostly generalized.
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