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ABSTRAK

Hiponatremia didefinisikan sebagai kadar natrium serum <135 mEq/L. Hiponatremia sering dijumpai, tetapi etiologinya sulit dipastikan. 
Seorang laki-laki berusia 64 tahun datang dengan keluhan lemas sejak beberapa hari. Pada pemeriksaan laboratorium ditemukan hiponatremia, 
hipoosmolalitas serum, peningkatan ekskresi natrium urin, serta peningkatan osmolalitas urin; sesuai dengan karakteristik syndrome of 
inappropriate antidiuretic hormone (SIADH). Pemeriksaan hormonal serum dan MRI kepala menemukan prolaktinoma dan penurunan kortisol 
serum yang menandakan kondisi insufisiensi adrenal. Terapi infus NaCl dan kapsul NaCl serta hydrocortisone berhasil memperbaiki keadaan 
pasien, baik secara klinis maupun laboratorium.

Kata kunci: Hiponatremia, insufisiensi adrenal, prolaktinoma

ABSTRACT

Hyponatremia is defined as a serum sodium level of <135 mEq/L. Hyponatremia is a common finding but its etiology is often difffcult to 
be determined. A 64-year-old male came with lethargy since a few days before being admitted to the hospital. Laboratory examination 
revealed hyponatremia, serum hypoosmolality, increased urinary sodium excretion, and increased urine osmolality, are in accordance with the 
characteristics of syndrome of inappropriate antidiuretic hormone (SIADH). Serum hormonal examination and head MRI revealed a prolactinoma 
and decreased serum cortisol which indicated an adrenal insufficiency. NaCl infusion and oral NaCl supplementation, and hydrocortisone 
improved patient’s clinical condition and laboratory findings. David Kristianus, Rafael Eddy Setijoso. Hyponatremia and Adrenal Insufficiency 
in Prolactinoma

Keywords: Hyponatremia, adrenal insufficiency, prolactinoma

PENDAHULUAN
Hiponatremia merupakan keadaan kadar 
natrium serum <135 mEq/L, merupakan 
gangguan keseimbangan elektrolit yang 
sering dijumpai pada pasien di rumah sakit. 
Diagnosis yang cepat dan tepat penting 
dilakukan karena hiponatremia berat dapat 
menyebabkan komplikasi yang mengancam 
jiwa akibat edema otak dan demielinisasi.1,2 
Hiponatremia dapat ditemukan pada sekitar 
30%-40% pasien yang dirawat di rumah sakit, 
dan pada sekitar 25%-30% pasien di unit 
perawatan intensif.1 Hiponatremia berkaitan 
dengan peningkatan risiko mortalitas, 
sehingga diagnosis penting untuk tata laksana 
yang sesuai.1

Insufisiensi adrenal sekunder yang disebabkan 
karena gangguan hipofisis ataupun 

hipotalamus merupakan salah satu penyebab 
utama hiponatremia hipotonik, khususnya 
hiponatremia euvolemia. Salah satu penyebab 
lain hiponatremia euvolemia adalah syndrome 
of inappropriate antidiuretic hormone (SIADH).1,2 
Hiponatremia yang diinduksi adenoma 
hipofisis dapat disebabkan oleh SIADH atau 
hipopituitarisme yang berhubungan dengan 
disfungsi aksis hipofisis-adrenal (insufisiensi 
adrenal sekunder).2 Kobayashi, et al, 
melaporkan kemungkinan adanya hubungan 
sebab akibat antara adenoma hipofisis dan 
gangguan sintesis hormon ACTH berupa 
molekul ACTH dengan aktivitas biologis 
rendah.2 Hiponatremia akibat insufisiensi 
adrenal sekunder sulit dibedakan dari SIADH 
karena keduanya memberikan gambaran 
laboratorium yang sama berupa penurunan 
osmolalitas serum dan peningkatan kadar 

natrium urin, terlebih lagi apabila tidak 
ditemukan gambaran klinis hipopituitarisme.3,4 
Oleh karena itu, pemeriksaan biokimia, 
hormonal, dan radiologis yang berkaitan 
dengan aksis hipotalamus-pituitari-adrenal 
menjadi penting untuk evaluasi hiponatremia.3

Laporan kasus ini membahas hubungan 
antara hiponatremia dengan prolaktinoma 
dan insufisiensi adrenal sekunder beserta 
diagnosis bandingnya.

KASUS
Seorang pria berusia 64 tahun datang ke 
IGD RS dengan keluhan lemas disertai mual 
sejak beberapa hari. Tidak ada keluhan 
muntah. Pada tahun 2020 pasien juga pernah 
mengalami keluhan yang sama, ditemukan 
hiperprolaktinemia serta kadar kortisol dan 
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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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testosteron serum rendah. Pemeriksaan MRI 
kepala tahun 2020 menunjukkan adanya 
tumor hipofisis dengan ukuran ± 0,3 cm x 0,5 
cm; pasien didiagnosis prolaktinoma.

Pada pemeriksaan fisik didapatkan tekanan 
darah 130/80 mmHg, denyut nadi 78 x/menit, 
dan suhu tubuh 36,5oC. Kesadaran kompos 
mentis. Tidak ditemukan kulit atau lidah 
kering, hiperpigmentasi kulit, edema pretibial, 
galaktorea, ataupun penurunan libido. 
Pemeriksaan neurologis tidak menemukan 
kelainan dan gangguan lapang pandang.

Tabel menunjukkan hasil pemeriksaan 
laboratorium saat pasien datang ke rumah 
sakit; menunjukkan adanya hipokalemia, 
hiponatremia, hipoosmolalitas serum, serta 
hiperekskresi natrium urin. Pemeriksaan 
kadar hormon serum menunjukkan adanya 
hiperprolaktinemia dan hipokortisol.

Berdasarkan hasil pemeriksaan tersebut, 
pasien didiagnosis hiponatremia et causa 
insufisiensi adrenal sekunder, diagnosis 
banding SIADH dan prolaktinoma. Untuk 
koreksi hiponatremia, diberikan infus 
kombinasi NaCl (NaCl 3% 250 mL + NaCl 
0,9% 250 mL) dalam 24 jam, kapsul NaCl 3x1 
gram dan tolvaptan 15 mg setiap 2 hari. Infus 
KCl 15 mEq dalam 12 jam diberikan untuk 
koreksi hipokalemia. Pasien juga diberi terapi 
pengganti hormon berupa hydrocortisone 
1x10 mg untuk koreksi insufisiensi adrenal.

Setelah 2 hari mendapat terapi, kadar natrium 
serum pasien meningkat dari 127 mmol/L 
menjadi 136 mmol/L. Setelah dirawat selama 
2 minggu, kadar natrium serum dapat 
dipertahankan dalam batas normal dengan 
kadar terakhir 140 mmol/L dan kadar kortisol 
serum pagi 1,50 µg/dL. Pasien diperbolehkan 
pulang dan diberi hydrocortisone  1x10 mg.

DISKUSI
Hiponatremia didefinisikan sebagai 
kadar natrium serum <135 mEq/L dan 
disebut hiponatremia berat apabila 
kadar natrium serum turun hingga <125 
mEq/L.1,3 Hiponatremia sering dijumpai 
dan berhubungan dengan meningkatnya 
morbiditas dan mortalitas; angka kejadiannya 
dapat mencapai 22% pada pasien rawat di 
rumah sakit.5 Pada kasus ini, pasien datang ke 
IGD dengan kadar natrium awal 127 mEq/L.

Berdasarkan osmolalitas plasma, hiponatremia 
dikategorikan menjadi hiponatremia 
hipertonik (osmolalitas serum >295 mOsm/
kg), hiponatremia isotonik (osmolalitas 
serum 275-295 mOsm/kg), dan hiponatremia 
hipotonik (osmolalitas serum <275 mOsm/
kg).1 Berdasarkan status volume, hiponatremia 
hipotonik dibagi kembali menjadi 
hiponatremia hipovolemia, hiponatremia 
euvolemia, dan hiponatremia hipervolemia.

Pada hiponatremia hipovolemia dapat 
ditemukan tanda-tanda penurunan turgor 
kulit, membran mukosa kering, hipotensi 
ortostatik, takikardi, sedangkan pada 
hiponatremia hipervolemia dapat ditemukan 
tanda-tanda edema perifer, edema paru, 
ataupun efusi pleura. Pemeriksaan kadar 
natrium urin penting untuk membedakan 
penyebab oleh faktor renal atau ekstra-renal. 
Klasifikasi hiponatremia ini penting untuk 
membedakan berbagai etiologi hiponatremia.1 
Pada kasus ini, osmolalitas serum pasien 
adalah 271 mOsm/kg, sehingga dapat 
digolongkan dalam hiponatremia hipotonik. 
Tidak adanya tanda-tanda fisik hipervolemia 
ataupun hipovolemia menandakan pasien 
mengalami hiponatremia euvolemia.

Pada hiponatremia euvolemia terjadi 
peningkatan total jumlah air dalam tubuh 
disertai kadar natrium normal atau meningkat; 

paling sering disebabkan oleh SIADH.1,6 
Penyebab lain dapat karena defisiensi 
glukokortikoid dan hipotiroid.6 Euvolemia 
dapat ditentukan melalui anamnesis, 
pemeriksaan fisik, dan pemeriksaan 
laboratorium, seperti kadar asam urat serum 
rendah, rasio kreatinin terhadap nitrogen 
urea darah normal, dan konsentrasi natrium 
urin >20 mEq/L.6 Barrter dan Schwartz 
mengajukan kriteria diagnosis SIADH: 
penurunan osmolalitas serum (<275 mOsm/
kg), peningkatan osmolalitas urin (>100 
mOsm/kg), euvolemia, peningkatan ekskresi 
natrium dalam urin (>20 mmol/L), dan tidak 
ditemukan penyebab lain hiponatremia 
(pemakaian diuretik, hipotiroidisme, defisiensi 
kortisol, hiperproteinemia, hiperlipidemia, 
atau hiperglikemia).7

Persamaan temuan laboratorium antara SIADH 
dan insufisiensi adrenal berupa penurunan 
osmolalitas serum, peningkatan osmolalitas 
urin, dan peningkatan ekskresi natrium 
dalam urin sering menyebabkan kesulitan 
membedakan SIADH dengan insufisiensi 
adrenal.3,4 Oleh karena itu, pemeriksaan 
penunjang tambahan penting, terutama 
untuk evaluasi etiologi lain.3 Pada kasus ini, 
temuan pemeriksaan klinis dan laboratorium 
mengarah ke hiponatremia euvolemia, dengan 
diagnosis banding SIADH dan insufisiensi 
adrenal. Namun, ditemukannya kadar kortisol 
serum yang rendah menyebabkan kriteria 
SIADH tidak terpenuhi, sehingga diagnosis 
lebih mengarah kepada insufisiensi adrenal.

Hiponatremia akibat insufisiensi adrenal 
dapat terjadi pada insufisiensi adrenal 
primer ataupun sekunder.5 Adanya defisiensi 
aldosteron pada insufisiensi adrenal primer 
menyebabkan terjadinya hiponatremia 
hipovolemia, sedangkan defisiensi 
glukokortikoid yang lebih dominan pada 
insufisiensi adrena sekunder menyebabkan 

Tabel. Data pemeriksaan laboratorium

Hematologi Rutin Kimia Darah Urin Hormon

Hemoglobin 11,0 g/dL Protein 6,8 g/dL Volume 4.100 mL/24 jam Prolaktin 47,96 ng/mL

Eritrosit 4,76 x 106/µL Osmolalitas 271 mOsm/kg Osmolalitas 320 mOsm/kg Kortisol Pagi < 0,8 µg/dL

Leukosit 7,49 x 103/µL Na 127 mmol/L Na 585 mmol/24 jam

Trombosit 324.000/ µL K 2,7 mmol/L K 73 mmol/24 jam

Hematokrit 34,9% Cl 88 mmol/L Cl 599 mmol/24 jam

Kreatinin 0,63 mg/dL
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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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terjadinya hiponatremia euvolemia.5 
Pada kasus ini, kadar ACTH serum untuk 
membedakan insufisiensi adrenal primer 
dengan sekunder tidak diperiksa. Namun, 
keadaan euvolemia menjadi petunjuk untuk 
insufisiensi adrenal sekunder.

Adenoma hipofisis dapat menimbulkan 
berbagai keluhan terkait efek massa tumor, 
seperti nyeri kepala, gangguan penglihatan, 
dan hipopituitarisme. Hipopituitarisme 
terjadi akibat efek kompresi tumor terhadap 
hipofisis anterior, berupa defisiensi hormon 
pertumbuhan (61%-100%), defisiensi hormon 
gonadotropin (36%-96%), hipotiroidisme 
sentral (8%-81%), insufisiensi adrenal sekunder 
(17%-62%), dan panhipopituitarisme 
(6%-29%).8 Kobayashi, et al, mengajukan 
hipotesis hubungan antara prolaktinoma 
dan insufisiensi adrenal sekunder. Massa 
prolaktinoma mendorong tangkai hipofisis ke 
arah atas, sehingga mengganggu pelepasan 
hormon CRH dan menyebabkan gangguan 
produksi hormon ACTH berupa molekul 
ACTH dengan aktivitas biologis rendah. 
Molekul ACTH ini memiliki berat molekul 
lebih besar dan tersusun atas prekursor ACTH 
(seperti proopiomelanocortin/POMC dan pro-

ACTH), disebut ‘big ACTH’. Molekul ‘big ACTH’ 
ini terbentuk karena gangguan pemrosesan 
POMC menjadi ACTH normal.2 Pada kasus ini, 
dapat diduga prolaktinoma menyebabkan 
terganggunya produksi ACTH, sehingga 
pasien mengalami insufisiensi adrenal 
sekunder dan hiponatremia.

Kasus ini diberi terapi pengganti hormon 
sebagai pengobatan insufisiensi adrenal 
berupa hydrocortisone 10 mg sekali sehari. 

Koreksi hiponatremia dilakukan dengan 
pemberian kapsul NaCl 3x1 gram, infus 
kombinasi NaCl, dan tolvaptan 15 mg setiap 
2 hari. Pasien menunjukkan perbaikan gejala 
dan kadar natrium darah kembali normal (136 
mmol/L). Pasien diperbolehkan pulang setelah 
2 minggu perawatan dan diberi hydrocortisone 
1x10 mg. Pada kasus Kobayashi, et al, yaitu 
hiponatremia berat akibat insufisiensi adrenal 
sekunder pada pasien prolaktinoma besar, 
terapi rumatan hydrocortisone 1x15 mg 

Gambar 1. Pembagian hiponatremia menurut osmolalitas plasma.1
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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

Gambar 2. Pembagian hiponatremia hipotonik berdasarkan status volume. 1
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berhasil menjaga pasien dalam keadaan 
bebas gejala dengan kadar natrium serum 
normal.2 Kasus serupa yang dilaporkan 
oleh Bopeththa, et al, yaitu hiponatremia 
berat pada pasien makroadenoma pituitari 
dan insufisiensi adrenal sekunder, terapi 
rumatan hydrocortisone 2x15 mg dapat 

mempertahankan kadar natrium serum 
dan kortisol serum dalam batas normal dan 
keadaan umum stabil.3

SIMPULAN
Hiponatremia merupakan kondisi dengan 
beragam etiologi. Pembagian hiponatremia 

berdasarkan osmolalitas plasma dan status 
volume pasien dapat membantu klinisi untuk 
menentukan etiologi. Pemeriksaan penunjang 
seperti pemeriksaan urin, hormonal, dan 
radiologi dilakukan sesuai indikasi untuk 
membantu membedakan berbagai etiologi 
hiponatremia.
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Tension-type Headache and Migraine as 
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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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