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ABSTRACT

Introduction: Hyponatremia (<135 mmol/L) is one of the most common electrolyte disturbances in clinical practice. Correct treatment can 
prevent worse outcomes. A case of hyponatremia supposedly induced by amlodipine besylate was presented. Case: A 74 year-old male with 
lethargy and occasional nausea and admitted to having chronic hyponatremia in the past years. He’s been taking clopidogrel, simvastatin, and 
amlodipine besylate regularly since 7 years ago and had a history of coronary angioplasty 7 years ago. His lowest serum sodium level was 128 
mmol/L even though he already took a 500 mg of sodium chlorine once daily. His serum sodium level never reached the normal range despite 
increasing salt intake and fluid restriction. Discontinuation of amlodipine besylate and change to nebivolol result in increased serum sodium 
level to 131 mmol/L. Conclusion: This case of hyponatremia may be induced by amlodipine. 
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ABSTRAK

Pendahuluan: Hiponatremia (<135 mmol/L) adalah salah satu gangguan elektrolit yang paling umum dalam praktik klinis sehari-hari. Tata 
laksana yang tepat dapat mencegah prognosis lebih buruk. Laporan ini memaparkan kasus hiponatremia diduga disebabkan oleh amlodipine 
besylate. Kasus: Laki-laki berusia 74 tahun datang dengan lesu dan mual sesekali dan mengaku menderita hiponatremia kronis dalam beberapa 
tahun terakhir. Dia telah mengonsumsi clopidogrel, simvastatin, dan amlodipine besylate secara teratur sejak 7 tahun yang lalu dan memiliki 
riwayat angioplasti koroner 7 tahun yang lalu. Kadar natrium serum terendahnya adalah 128 mmol/L, meskipun sudah mengonsumsi kapsul 
natrium klorida 500 mg sekali sehari. Kadar natrium serumnya tidak pernah mencapai kisaran normal, meskipun asupan garam dan pembatasan 
cairan sudah ditingkatkan. Amlodipine besylate dihentikan dan diganti dengan nebivolol; setelah itu kadar natrium serum menjadi 131 mmol/L. 
Simpulan: Kasus hiponatremia ini mungkin diinduksi oleh amlodipine. Lissa S, Sidharta S. Hiponatremia Diinduksi Amlodipine.

Kata Kunci: Amlodipine, gangguan elektrolit, hiponatremia

INTRODUCTION
Hyponatremia is defined by serum 
natrium concentration <135 mmol/L; mild 
hyponatremia is when the concentration 
is between 130-135 mmol/L, moderate 
hyponatremia when it is 120-129 mmol/L, and 
severe hyponatremia when it is <120 mmol/L.1

Based on serum osmolality, hyponatremia can 
be divided into three main categories, which 
are hypotonic, isotonic, and hypertonic.1 
Hypertonic hyponatremia is a consequence 
of water shift into extracellular fluid from cell 
cytoplasm, as in a hyperglycemia state. Every 
increase of 100 mg/dL serum glucose level 
above 100 mg/dL may reduce serum natrium 
concentration by about 1,7 mEq/L.1  Isotonic 

hyponatremia is due to the retention of large 
volumes of isotonic, sodium-free fluids in 
the extracellular space; usually after invasive 
procedures using flushing solutions such 
as irrigants, glycine, sorbitol, or mannitol.1 
The most frequent cause of hypotonic 
hyponatremia is water retention, resulting 
in dilutional hyponatremia; hypotonic 
hyponatremia seems to be a disorder of water 
homeostasis instead. The causes of dilutional 
hyponatremia are impaired production of 
dilute urine and/or excessive water intake 
exceeding the kidney’s excretory capacity for 
water.2 In clinical situations, what we usually 
encounter is hypotonic hyponatremia.

The manifestations are mainly based on the 

rapidity of the hyponatremia onset, which 
is defined as acute (in the last 48 hours) 
or chronic (more than 48 hours). Chronic 
hyponatremia is usually less symptomatic; it 
usually occurs when the serum sodium level 
falls below 125 mmol/L. Severe symptoms 
may appear when serum sodium levels reach 
<120 mmol/L or even <110 mmol/L.3

Hypotonic hyponatremia with impaired 
urinary dilution is classified based on 
volume status: hypovolemia, hypervolemia, 
and euvolemia.1 Hypovolemic hypotonic 
hyponatremia occurs when there’s an 
intravascular volume depletion of any cause, 
for instance in hemorrhage, fluid loss from 
gastrointestinal disease, use of diuretics, or 
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limits. No abnormalities were found on physical 
examination; global or focal neurological 
deficits were not found. EEG showed no 
abnormalities. Laboratory examinations 
and head imaging were not indicated. A 
combination of paracetamol and ibuprofen, 
and amitriptyline gave an improvement on 
day 3 (NPRS 2-3/10). The patient fits post-
traumatic headache according to ICHD-3 
criteria. A secondary headache related to the 
trauma or injury (post-traumatic headache) 
is coded when a new headache develops for 
the first time in close temporal proximity to 
trauma or injury to the head and/or neck.

DISCUSSION
Post-traumatic headaches are defined by the 
most recent International Classification of 
Headache Disorders (ICHD-3) as a secondary 
headache with onset within seven days 
following trauma or injury, seven days after 
regaining consciousness, or seven days after 
regaining the ability to sense and report 
pain.15 However, this criteria has recently been 
contested, as some individuals may report 
symptoms between three months and one 
year following a shock or injury. The ICHD-
3 temporal criteria lack specific phenotypic 
diagnoses that would enable clinicians to 
treat and manage the various forms of PTHA.4 

Post-traumatic headaches are secondary 
headaches that develop after a traumatic 
brain injury. Mild to moderate symptoms like 
a tension-type headache may accompany 
a post-traumatic headache. Post-traumatic 
headaches may be intermittent or recurrent. 
If headaches remain for more than three 
months following a concussion, it is referred 
to as chronic post-traumatic headache.13

Persistent post-traumatic headaches and 
migraines are related to brain anatomy 
changes, possibly indicating distinct 
underlying pathophysiology. Compared to 
migraine patients, persons with persistent 
post-traumatic headaches have differences 
in regional volumes, cortical thickness, 
brain surface area, and brain curvature. The 
structures of the right lateral orbitofrontal 
lobe, left caudal middle frontal lobe, left 
superior frontal lobe, left precuneus, and right 
supramarginal gyrus varied between groups.12

People with tension-type CPTHA experience 
mild to moderate bilateral pain with pressing, 
tugging, and dull quality, worse by exertion, 

stress, and emotional strain. People with the 
migraine-type of CPTHA experience severe 
pounding, throbbing, and stabbing unilateral 
pain and are made worse by physical activity. 
Patients may also express sensitivity to loud 
noises or bright lights (photophobia and 
phonophobia). Less than one-third of CPTHA 
patients experience “mixed headaches,” 
which are symptoms of the various forms 
of headaches that overlap.4,5 It is coded as a 
secondary headache related to the trauma or 
injury (post-traumatic headache) when a new 
headache develops for the first time in close 
temporal proximity to trauma or injury to the 
head and/or neck. This still applies whether 
the newly developed headache resembles 
any of the primary headache diseases listed in 
Section 1 of ICHD-3.15 In this case report, the 
patient complains of mixed headaches for the 
first time related to head trauma. The patient 
complains of tension-type headaches and 
headaches resembling migraines. The patient 
fits the diagnosis criteria of post-traumatic 
headache. 

Most people get daily or weekly headaches, 
whereas a smaller percentage experience 
them only once a month or less frequently. 
Headaches were said to steadily worsen during 
the episodes, reach very high intensities (VAS 
or NPRS = 8–10), and be painful enough to 
prevent activities. People with CPTHA may 
also experience neck pain, described as a 
feeling of muscular spasm and tightness in the 
neck, particularly in the posterior area.2

There is still a lack of knowledge on the 
pathogenesis of post-traumatic headache 
(PTHA); several hypotheses include altered 
neurometabolic processes, poor descending 
regulation, and trigeminal sensory system 
activation with the probability of several 
overlapping pathways.6 Schwedt et al. 
showed that patients with PTHA had 
structural variations in cortical thickness 
and brain volume.14 Diffuse axonal damage 
after a brain injury may lead to structural 
remodeling of cortical and subcortical areas 
in the somatosensory and insular cortex, 
downregulating the neuromodulation of 
pain-modulating pathways.2

The hypothesis for the origin of PTHA centres 
on abnormalities in the neurometabolic 
system. Damage to cells caused by physical 
stress results in the uncontrolled release of 

ion-exchange neurotransmitters.3 Neuronal 
activity-induced metabolic stress (lactate 
and free radicals) causes axonal damage 
(secondary axotomy). Cortical spreading 
depression (CSD) is an electrical process 
during the migraine aura.7 In CSD, excessive 
glutamate and potassium release caused 
by cellular depolarization increases nerve 
excitability and activation of the trigeminal 
sensory system. CSD may contribute to PTHA 
by causing additional brain damage after 
brain injury.7 Due to neuroinflammation, the 
central nervous system (CNS) can become 
more excitable, causing CSD and activating 
the trigeminal sensory system. Due to 
overlapping communication pathways, 
nociceptive signals from upper cervical 
afferents can activate the trigeminal system. 
The convergence of cervical afferent and 
trigeminal nerve pathways supports the 
discovery that therapies for cervical neck pain 
generators can contribute to PTHA relief.4

Similar to other primary headaches, post-
traumatic headache is clinically diagnosed. 
Laboratory and routine imaging diagnostics 
are unnecessary and have limited clinical 
utility. A head CT scan without contrast may 
be performed to rule out acute cerebral 
hemorrhage, particularly in the elderly and 
patient with neurological deficit.8 Because this 
case is young and has no focal or generalized 
neurologic deficits, imaging tests are 
unnecessary.

Post-traumatic headaches are managed 
and treated using a multimodal approach, 
including oral medications, musculoskeletal 
manipulation and treatment, interventional 
techniques, and behavioral therapy; a 
multidisciplinary approach was the most 
effective in treating PTHA.9 Cognitive-
behavioral therapy (CBT), biofeedback, 
progressive muscle relaxation therapy, 
acupuncture, and physical therapy were 
investigated.9 Nonsteroidal anti-inflammatory 
drugs (NSAIDs), triptans, and intravenous 
antiemetics are used as acute therapeutic 
options.10 In preventive regimens, tricyclic 
antidepressants (TCAs), anticonvulsants, and 
gabapentin are all included. Most patients 
benefited from amitriptyline.16 Cushman 
et al. discovered that patients taking either 
gabapentin or amitriptyline improved 
compared to those who did not receive 
treatment.10
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salt wasting in Addison crisis.1 Hypervolemic 
hypotonic hyponatremia usually occurred in 
decompensated heart failure or advanced 
cirrhosis. The hypoperfusion with reduced 
effective circulating volume leads to 
vasopressin release resulting in water 
retention.1 The main cause of euvolemic 
hypotonic hyponatremia is a syndrome of 
inappropriate antidiuretic hormone secretion 
(SIADH). Diagnosis of SIADH can be made 
when unsuppressed levels of arginine 
vasopressin (AVP) are detected.4 SIADH is 
sometimes called a syndrome of inappropriate 
antidiuresis (SIAD). Some patients with 
this syndrome are identified with gain-of-
function mutations of the vasopressin type 
2 (V2) receptor genes which is constitutively 
activated and causes water reabsorption via 
the activation of aquaporin-2 in the collecting 
duct cells. It will cause plasma to be hypotonic, 
and it will inhibit ADH secretion.1

Recognition of the underlying disease is an 
important factor in treating hyponatremia. 
First, serum osmolality was measured for 
hypotonicity. Hyponatremia can be classified 
as vasopressin-mediated or vasopressin-
independent by assessing urine osmolality. 
Urine sodium concentration should be 
measured to confirm SIADH.4

Fluid restriction intake is a basic management 
for hyponatremia, but a weak measure to 
restore water balance. The patient should 
also increase their oral salt consumption, 
whether from food or capsules, and protein 
intake should also be encouraged. If it is 
mild hyponatremia with no symptoms, the 
discontinuation and restriction of fluid should 
be sufficient to restore the serum sodium level 
to the normal range.5

The most serious clinical manifestations of 
acute severe hyponatremia are cerebral edema 
with brain herniation. Other nonspecific 
symptoms like headache, vomiting, and 
nausea can lead to seizures and respiratory 
arrest. The important key factors to prevent 
these complications are early detection and 
rapid management. Acute hyponatremia 
(moderate or severe) with symptoms should 
be treated with hypertonic saline such as 3% 
of sodium chlorine. Both United State and 
European guidelines recommend 100 -150 ml 
hypertonic saline boluses over 10–20 min that 
can be repeated 2–3 times until the symptoms 

are improved. This correction will increase 
serum sodium level by 4–6 mEq/L, resulting 
in the immediate reversal of cerebral edema.4

Hyponatremia correction with hypertonic 
solution such as sodium chloride 3% could 
lead to hypotonic environment in the brain, 
causing its cells to be depleted of its organic 
osmolytes, and the brain may get dehydrated 
and shrink if the tonicity in the surrounding 
brain increases faster than reaccumulation 
of effective osmoles in the brain. And if 
the correction of hyponatremia is too fast 
or overcorrected, osmotic demyelination 
syndromes (ODS) can occur.4 Frequent 
monitoring of serum sodium levels is required 
to prevent overcorrection. Sequelae of ODS 
are often irreversible and include dysphagia, 
dysarthria, spasticity, behavioral disturbance, 
cognitive impairment, delirium, seizures, 
quadriparesis, coma, or locked-in syndrome.4 
Several notable risk factors for developing 
ODS are chronic hypotonic hyponatremia, 
an initial serum sodium level <105 mEq/L, 
alcoholism, advanced liver disease, and 
malnutrition state.4 Severe hyponatremia 
should be corrected slowly.4

The frequent cause of hyponatremia is 
various medications such as diuretics, 
psychotropic drugs, and anticonvulsants. 
These drugs may cause hyponatremia 
through two mechanisms, either by affecting 
the homeostasis of sodium and water or 
by altering the water homeostasis as a 
consequence of the syndrome of inappropriate 
secretion of antidiuretic hormone. Rare 
causes of drug-inducing hyponatremia have 
also been reported, such as angiotensin-
converting enzyme inhibitors, amlodipine, 
immune globulin (intravenous), ecstasy, 
antibiotics (trimethoprim-sulfamethoxazole, 
ciprofloxacin, cefoperazone/sulbactam, 
rifabutin), antiarrhythmic (amiodarone, 
lorcainide, propafenone, theophylline), proton 
pump inhibitors, bromocriptine, terlipressin, 
duloxetine, fluorescein angiography, and 
bupropion.6

Management of drug-induced hyponatremia 
is to discontinue all potential agents 
immediately. Previous and current medical 
history is important. Drug-induced 
hyponatremia patients are usually elderly 
people with polypharmacy. Any comorbidity, 
such as heart failure or cirrhosis, should be 

considered. The patient should also be advised 
to restrict their daily fluid intake.5

CASE
A 74 year-old male with a history of 
hypertension and coronary artery disease 
came to our clinic with chronic lethargy, mild 
headache, and occasional nausea. Coronary 
angioplasty was done 7 years ago. He has 
been regularly taking clopidogrel 75 mg 
once daily, simvastatin 5 mg once daily, and 
amlodipine besylate 5 mg once daily. He’s 
been having chronic hyponatremia with the 
lowest level of 128 mmol/L in the past year. He 
was advised to take sodium chloride capsules, 
but the natrium level never reached the 
normal range. The physical examination was 
unremarkable. Systolic blood pressure ranged 
between 130 to 160 mmHg with regular 
70-80 heart beats per minute, no edema. 
Laboratory examination showed a prediabetic 
state with fasting blood glucose 108 mg/
dL, hyponatremia 128 mmol/L and normal 
potassium level (3,9 mmol/L) and normal 
magnesium level (1,68 mg/dL); PSA level was 
below 1 ng/mL. Abdomen ultrasound showed 
that his prostate was mildly enlarged and 
protruded into the urinary bladder, indicating 
benign prostate enlargement. Post-voiding 
residual urine was 10:6 mL (the normal range 
for the elderly is 50-100 mL). We deduced that 
the hyponatremia might be due to polyuria 
because of prostatic hypertrophy; silodosin 
and nebivolol 2,5 mg once daily were added 
to his regular medication and sodium chloride 
capsules were stopped due to hypertension. 
After a year of treatment, he was still in 
hyponatremia with natrium level 126 mmol/L, 
so sodium chloride 500 mg once daily was 
given and fluid intake was restricted to 1-2 
liters/day; and sodium level was elevated 
to 131 mmol/l. The sodium level remained 
131 mmol/L despite increasing his intake 
of sodium chloride to 1 gram once daily. 
Hyponatremia is suspected to be induced by 
amlodipine besylate because several cases of 
amlodipine besylate induced hyponatremia 
have been reported8-10 and natriuretic 
is one of the mechanisms of amlodipine 
besylate. Amlodipine besylate and sodium 
chloride were stopped. After two months, his 
natrium level reached normal range. It was 
concluded that chronic hyponatremia may 
be induced by amlodipine besylate. Although 
simvastatin and clopidogrel can rarely cause 
hyponatremia6 the continuation of both 
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ABSTRACT

Introduction: A subsequent headache within seven days of a head injury (or after regaining consciousness after the head trauma)is referred to 
as a post-traumatic headache (PTHA); it is referred to as chronic or chronic post-traumatic headache (CPTHA) if it lasts longer than three months 
after the injury. Case : A 17-year-old male with headache since 3 months ago, 3 days after suffered a blow to his left head from falling from a 
chair. At that time, the patient fainted for about 15 minutes but had no complaints after regained consciousness. Pain is felt on the left side of 
the head, throbbing, mild-moderate intensity, and feels heavier with a loud sound or a too-bright light. Discussion: Post-traumatic headache is 
clinically diagnosed. Laboratory and routine diagnostic imaging studies are unnecessary and have minimal clinical utility. Conclusion: Chronic 
post-traumatic headaches often occur, especially after minimally traumatic brain injury. The clinical picture is variable and may be similar to 
tension-type headaches and/or migraines.

Keywords: Migraine, post-traumatic headache, tension-type headache.

ABSTRAK

Pendahuluan: Nyeri kepala dalam tujuh hari setelah cedera kepala atau setelah sadar kembali dari trauma kepala disebut nyeri kepala pasca-
trauma (post-traumatic headache/PTHA); disebut sakit kepala pasca-trauma kronis atau kronis (CPTHA) jika berlangsung lebih dari tiga bulan 
setelah cedera. Kasus: Seorang laki-laki berusia 17 tahun dengan keluhan nyeri kepala sejak 3 bulan, 3 hari setelah kepala kiri terbentur karena 
jatuh dari kursi. Saat itu, pasien pingsan sekitar 15 menit, tidak ada keluhan setelah sadar. Nyeri dirasakan di sisi kiri kepala, berdenyut, intensitas 
ringan-sedang, terasa lebih berat jika ada suara keras atau cahaya terlalu terang. Diskusi: Nyeri kepala pasca-trauma didiagnosis secara klinis. 
Laboratorium dan studi pencitraan diagnostik rutin tidak diperlukan dan memiliki utilitas klinis minimal. Simpulan: Nyeri kepala pasca-trauma 
kronis sering terjadi, terutama setelah cedera otak traumatis minimal. Gambaran klinisnya bervariasi dan dapat mirip nyeri kepala tipe tegang 
dan/atau migrain. Eric Hartono Tedyanto, I Made Oka Adnyana, I Putu Eka Widyadharma. Sakit Kepala Tipe Tegang dan Migrain sebagai 
Manifestasi dari Sakit Kepala Kronis Pasca-Trauma.

Kata kunci: Migrain, sakit kepala pasca-trauma, sakit kepala tipe tegang.

INTRODUCTION
Patients with brain injuries may experience 
chronic pain due to various causes; its 
prevalence rates range from 10 to 95%.1 A 
subsequent headache within seven days 
of a head injury is referred to as a post-
traumatic headache (PTHA) (or after regaining 
consciousness after the head trauma). If a 
post-traumatic headache lasts longer than 
three months after the injury, it is referred to as 
a chronic post-traumatic headache (CPTHA).2 
CPTHA is probably the most prevalent 
type of pain following mild brain damage, 
but its cause and course of treatment are 
yet unknown.3 Clinical characteristics and 
neurological examination are the keys to 

diagnosing CPTHA.3

CASE
A 17-year-old male with headaches for three 
months, three days after a traumatic injury to 
his left head from falling from a chair, fainted for 
about 15 minutes; he regained consciousness 
with no complaints of a headache. Headache 
is on the left side of the head, throbbing, with 
mild-moderate intensity, and aggravated by 
loud sound or too-bright light; it is felt almost 
every day, approximately 10 times daily, and 
lasts about 5-10 minutes and interferes with 
his daily activities.

The headache increases with his daily activity 

with numeric pain rating scale (NPRS 3-4/10) 
and decreases after rests with NPRS 1/10. The 
patient also reported nausea and vomiting. 
A flash of white light was once reported 
before the headache. Persistent tension and 
pulling pain are also felt in the neck and 
back of the head. Paracetamol did not give 
any improvement. The patient denied any 
symptoms of double or blurred vision, half-
body weakness, tingling sensation, slurred 
speech, impaired walking, convulsions, 
projectile vomiting, and weight loss. The 
patient denied fainting, forgetfulness, anxiety, 
or depression.

The patient’s vital signs were within normal 
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medicines didn’t result in hyponatremia.

DISCUSSION
Pharmacologic agents have been 
implemented to induce hyponatremia, 
most commonly associated with diuretics, 
selective serotonin reuptake inhibitors 
and anticonvulsants.5 The underlying 
pathogenetic mechanisms involve changes of 
sodium and water homeostasis (e.g., diuretics) 
or the water homeostasis due to syndrome 
of inappropriate secretion of antidiuretic 
hormone (SIADH). The mechanisms include: 
a) Increased antidiuretic hormone arginine 
vasopressin (AVP, also called ADH) secretion 
by the pituitary, b) Potentiating the effect of 
endogenous AVP on the renal medulla, and c) 
Resetting the osmostat to a lower threshold 
for AVP secretion.5

Amlodipine is an oral dihydropyridine calcium 
channel blocker used for hypertension 
therapy.7 Amlodipine has the longest half-
life at 30 to 50 hours compared to other 
medications in the dihydropyridine class. The 
benefit of such a long half-life is once-daily 
dosing.7 Amlodipine also has natriuretic and 
diuretic characteristics. Low doses of calcium 
antagonists can cause a marked increase in 
urinary sodium by up to fourfold.8 Another 
proposed mechanism of hyponatremia may 

be via direct action on the renal tubule with 
resultant increased sodium excretion and 
inhibition of renal sodium reabsorption. 
This natriuretic characteristic seems to be 
common to all dihydropyridine calcium 
channel blockers and may be the mechanism 
of causing hyponatremia.8

Several studies have reported hyponatremia 
induced by amlodipine. Tun, et al, reported a 
case of chronic hyponatremia (125 mmol/L) 
in patients that took amlodipine as an 
antihypertensive agent. Their euvolemic 
hypotonic hyponatremia resolved after 
discontinuation of amlodipine.10   Han, et al, 
(2017)8 also reported a geriatric patient with 
chronic hyponatremia taking amlodipine 
as her current antihypertensive drug; the 
lowest serum sodium level is 119 mmol/L. 
The hyponatremia was resolved with serum 
sodium level above 135 mmol/L after 
amlodipine was stopped. Malaterre, et al, also 
reported a geriatric case of hyponatremia 
induced by amlodipine despite taking 400 mg 
of chlorine per day. The patient’s improved 
and serum sodium level raised within normal 
range with the discontinuation of amlodipine, 
increased salt intake, and fluid restriction.9

The exact mechanism isn’t quite clear, but 
a hypothesis involved the natriuretic and 

diuretic effects of amlodipine. Hyponatremia 
is considered to be an adverse effect of the 
long-term use of amlodipine. The proposed 
mechanisms are: 1) Excess renal loss of 
potassium and sodium compared with 
water losses resulting from both diuretic-
induced electrolyte losses and ADH-induced 
water retention; 2) Diuretic-induced volume 
depletion that will stimulate ADH secretion; 
3) A coexistent hypokalemia leading to 
transcellular cation exchange: potassium 
leaves the cells to replenish the extracellular 
stores, and then sodium moves into cells 
to preserve electroneutrality; 4) Diminished 
sodium chloride reabsorption in the renal 
tubules will directly inhibit of urinary dilution; 
5) Diuretic will stimulate thirst; 6) Magnesium 
depletion; and (7) Excessive ADH secretion.11

The continuation of clopidogrel and 
simvastatin didn’t result in hyponatremia. 
And there are no reports of hyponatremia 
associated with clopidogrel and simvastatin.

Since amlodipine is one of the most common 
and frequently prescribed antihypertensive 
agents in clinical practice, this case that 
hyponatremia can rarely be associated with 
amlodipine use,8-10 especially in the elderly 
with polypharmacy. 
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limits. No abnormalities were found on physical 
examination; global or focal neurological 
deficits were not found. EEG showed no 
abnormalities. Laboratory examinations 
and head imaging were not indicated. A 
combination of paracetamol and ibuprofen, 
and amitriptyline gave an improvement on 
day 3 (NPRS 2-3/10). The patient fits post-
traumatic headache according to ICHD-3 
criteria. A secondary headache related to the 
trauma or injury (post-traumatic headache) 
is coded when a new headache develops for 
the first time in close temporal proximity to 
trauma or injury to the head and/or neck.

DISCUSSION
Post-traumatic headaches are defined by the 
most recent International Classification of 
Headache Disorders (ICHD-3) as a secondary 
headache with onset within seven days 
following trauma or injury, seven days after 
regaining consciousness, or seven days after 
regaining the ability to sense and report 
pain.15 However, this criteria has recently been 
contested, as some individuals may report 
symptoms between three months and one 
year following a shock or injury. The ICHD-
3 temporal criteria lack specific phenotypic 
diagnoses that would enable clinicians to 
treat and manage the various forms of PTHA.4 

Post-traumatic headaches are secondary 
headaches that develop after a traumatic 
brain injury. Mild to moderate symptoms like 
a tension-type headache may accompany 
a post-traumatic headache. Post-traumatic 
headaches may be intermittent or recurrent. 
If headaches remain for more than three 
months following a concussion, it is referred 
to as chronic post-traumatic headache.13

Persistent post-traumatic headaches and 
migraines are related to brain anatomy 
changes, possibly indicating distinct 
underlying pathophysiology. Compared to 
migraine patients, persons with persistent 
post-traumatic headaches have differences 
in regional volumes, cortical thickness, 
brain surface area, and brain curvature. The 
structures of the right lateral orbitofrontal 
lobe, left caudal middle frontal lobe, left 
superior frontal lobe, left precuneus, and right 
supramarginal gyrus varied between groups.12

People with tension-type CPTHA experience 
mild to moderate bilateral pain with pressing, 
tugging, and dull quality, worse by exertion, 

stress, and emotional strain. People with the 
migraine-type of CPTHA experience severe 
pounding, throbbing, and stabbing unilateral 
pain and are made worse by physical activity. 
Patients may also express sensitivity to loud 
noises or bright lights (photophobia and 
phonophobia). Less than one-third of CPTHA 
patients experience “mixed headaches,” 
which are symptoms of the various forms 
of headaches that overlap.4,5 It is coded as a 
secondary headache related to the trauma or 
injury (post-traumatic headache) when a new 
headache develops for the first time in close 
temporal proximity to trauma or injury to the 
head and/or neck. This still applies whether 
the newly developed headache resembles 
any of the primary headache diseases listed in 
Section 1 of ICHD-3.15 In this case report, the 
patient complains of mixed headaches for the 
first time related to head trauma. The patient 
complains of tension-type headaches and 
headaches resembling migraines. The patient 
fits the diagnosis criteria of post-traumatic 
headache. 

Most people get daily or weekly headaches, 
whereas a smaller percentage experience 
them only once a month or less frequently. 
Headaches were said to steadily worsen during 
the episodes, reach very high intensities (VAS 
or NPRS = 8–10), and be painful enough to 
prevent activities. People with CPTHA may 
also experience neck pain, described as a 
feeling of muscular spasm and tightness in the 
neck, particularly in the posterior area.2

There is still a lack of knowledge on the 
pathogenesis of post-traumatic headache 
(PTHA); several hypotheses include altered 
neurometabolic processes, poor descending 
regulation, and trigeminal sensory system 
activation with the probability of several 
overlapping pathways.6 Schwedt et al. 
showed that patients with PTHA had 
structural variations in cortical thickness 
and brain volume.14 Diffuse axonal damage 
after a brain injury may lead to structural 
remodeling of cortical and subcortical areas 
in the somatosensory and insular cortex, 
downregulating the neuromodulation of 
pain-modulating pathways.2

The hypothesis for the origin of PTHA centres 
on abnormalities in the neurometabolic 
system. Damage to cells caused by physical 
stress results in the uncontrolled release of 

ion-exchange neurotransmitters.3 Neuronal 
activity-induced metabolic stress (lactate 
and free radicals) causes axonal damage 
(secondary axotomy). Cortical spreading 
depression (CSD) is an electrical process 
during the migraine aura.7 In CSD, excessive 
glutamate and potassium release caused 
by cellular depolarization increases nerve 
excitability and activation of the trigeminal 
sensory system. CSD may contribute to PTHA 
by causing additional brain damage after 
brain injury.7 Due to neuroinflammation, the 
central nervous system (CNS) can become 
more excitable, causing CSD and activating 
the trigeminal sensory system. Due to 
overlapping communication pathways, 
nociceptive signals from upper cervical 
afferents can activate the trigeminal system. 
The convergence of cervical afferent and 
trigeminal nerve pathways supports the 
discovery that therapies for cervical neck pain 
generators can contribute to PTHA relief.4

Similar to other primary headaches, post-
traumatic headache is clinically diagnosed. 
Laboratory and routine imaging diagnostics 
are unnecessary and have limited clinical 
utility. A head CT scan without contrast may 
be performed to rule out acute cerebral 
hemorrhage, particularly in the elderly and 
patient with neurological deficit.8 Because this 
case is young and has no focal or generalized 
neurologic deficits, imaging tests are 
unnecessary.

Post-traumatic headaches are managed 
and treated using a multimodal approach, 
including oral medications, musculoskeletal 
manipulation and treatment, interventional 
techniques, and behavioral therapy; a 
multidisciplinary approach was the most 
effective in treating PTHA.9 Cognitive-
behavioral therapy (CBT), biofeedback, 
progressive muscle relaxation therapy, 
acupuncture, and physical therapy were 
investigated.9 Nonsteroidal anti-inflammatory 
drugs (NSAIDs), triptans, and intravenous 
antiemetics are used as acute therapeutic 
options.10 In preventive regimens, tricyclic 
antidepressants (TCAs), anticonvulsants, and 
gabapentin are all included. Most patients 
benefited from amitriptyline.16 Cushman 
et al. discovered that patients taking either 
gabapentin or amitriptyline improved 
compared to those who did not receive 
treatment.10


