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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.
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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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ABSTRACT

Background: Malaria remains a major health problem in Indonesia; P. falciparum is responsible for the majority of severe cases and malaria-
related deaths. This report presents a case of severe tropical malaria complicated with acute kidney injury treated in a remote area with limited 
resources. Case: A 25-year-old male with a 9-day history of fever presented to the emergency department with severe headache, nausea, 
jaundice, abdominal pain, and hemoglobinuria. Microscopic examination of the blood revealed P. falciparum parasites. Laboratory results 
also showed anemia and thrombocytopenia, bilirubinuria, proteinuria, elevated liver enzymes, and pre-renal azotemia. The patient received 
antimalarial treatment (dihidroartemisinin/piperaquine once daily for 3 days and a single dose of primaquine) and supportive therapy. He was 
discharged in a stable condition on the fifth day of hospitalization. Conclusion: Early detection and management is crucial for the patient’s 
prognosis.

Keywords: Acute kidney injury, malaria, plasmodium falciparum.

ABSTRAK

Latar Belakang: Malaria masih menjadi masalah kesehatan utama di Indonesia, P. falciparum bertanggung jawab atas sebagian besar kasus 
berat dan kematian terkait malaria. Laporan ini menyajikan kasus malaria tropika berat yang mengalami komplikasi gagal ginjal akut di daerah 
terpencil dengan sumber daya terbatas. Kasus: Pria berusia 25 tahun dengan riwayat demam selama 9 hari datang ke unit gawat darurat 
dengan nyeri kepala berat, mual, kuning pada mata dan kulit, nyeri perut, dan hemoglobinuria. Pemeriksaan mikroskopis darah menunjukkan 
parasit P. falciparum. Hasil laboratorium juga menunjukkan anemia dan trombositopenia, bilirubinuria, proteinuria, peningkatan enzim hepar, 
dan azotemia prerenal. Pasien mendapat antimalaria (dihydroartemisinin-piperaquine satu kali sehari selama 3 hari dan primaquine dosis tunggal) 
serta terapi suportif. Pasien dipulangkan dalam kondisi stabil pada hari kelima perawatan di rumah sakit. Simpulan: Deteksi dan penanganan 
dini sangat memengaruhi prognosis pasien. Prayoga Adinawer Sirait. Malaria Tropika Berat dengan Gagal Ginjal Akut: Tata Laksana di Daerah 
Terpencil.

Kata Kunci: Gagal ginjal akut, malaria, plasmodium falciparum.

INTRODUCTION
Malaria is a mosquito-borne disease caused 
by the Plasmodium parasite. It remains a 
major health problem in tropical countries, 
including Indonesia.1 According to WHO, the 
incidence of malaria in Indonesia was 3 per 
1000 population in 2021, the second highest 
cases in Asia after India.2 P. falciparum is 
responsible for most severe malaria cases and 
deaths, including in Indonesia.2,3,14

Malaria eradication in Indonesia is still plagued 
with many problems, such as ineffective 
mosquito vector control, limited access to 
health facilities, and resistant parasite strains.4,5 

Another important, factors are challenge to 
diagnosis and effective treatment, especially 
in limited resources areas.4 Berau District in 
East Kalimantan Province is a low-endemic 
malaria area; two districts in East Kalimantan 
(Paser and Penajam Paser Utara) contributed 
to malaria-related deaths in 2022.3

A case of severe tropical malaria complicated 
with acute kidney injury in a remote area with 
limited resources is presented.

CASE
A 25-year-old male came to the Emergency 
Department of a Community Health Center 

with a fever for 9 days, which subsided 
only for 3-4 hours in the afternoon. It was 
accompanied by severe headaches described 
as stabbing and disturbed sleep, also nausea, 
and weakness. The patient also reported 
reddish-yellow urine with decreased volume 
in the past few days. No history of nosebleeds 
or bleeding gums. The patient came from a 
malaria endemic area Mahakam Ulu District, 
East Kalimantan, but he had no history 
of malaria. The patient had not taken any 
medication (including malaria prophylaxis). 
Currently, the patient works as a gold miner 
in a remote area of East Kalimantan (Punan 
Mahakam Village, Berau District).
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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

On examination, the patient appeared 
moderately ill with full consciousness (CGS 
E4V5M6), blood pressure of 100/60 mmHg, 
heart rate of 96 beats per minute, respiratory 
rate of 20/per minute with oxygen saturation 
of 99%, and body temperature of 38.8o C. 
Anemic conjunctiva and icteric sclera were 
observed. Jaundice was observed in the face, 
body, and extremities. No visible enlargement 
of cervical lymph nodes. Lung and heart 
examinations were within normal limits. 
Hepatomegaly and splenomegaly were found 
with tenderness in the upper left and right 
quadrants. The extremities are dry and warm 
with no edema. Peripheral blood examination 
results were hemoglobin 8.8 g/dl and platelets 
70 x 103/μL. A complete urine examination 
showed blood/hemoglobin 5+, bilirubin 
3+, urobilinogen 3+, and protein 1+. Rapid 
Malaria Test showed positive for P.falciparum. 
Microscopic examination on thick and thin 
blood smears revealed P.falciparum parasites 
in trophozoite (ring form) and gametocyte 
stages (Figure 1).

Figure 1. Microscopic examination revealed 
P. falciparum in the ring form trophozoite (red 
arrow) and gametocyte stages (blue arrow).

The diagnosis is severe tropical malaria; 
managed with NaCl 0.9% 20 drops per 
minute, paracetamol tablet 4 x 500 mg, 
dihydroartemisinin-piperaquine (DHP) 40/320 
mg 4 tablets daily for 3 days, and single 
dose of primaquine 15 mg. The patient was 
then referred to a level II hospital for further 
treatment.

Further examination at the hospital revealed 
slight elevation of liver enzymes: SGOT 76 U/L 
and SGPT 56 U/L. Creatinine level increased 
to 5.3 mg/dl and urea level to 235 mg/dl, 

indicating acute kidney injury (pre-renal 
azotemia). Serum electrolyte test revealed 
mild hyponatremia (134 mmol/L) and normal 
potassium levels.. Abdominal ultrasound 
showed hepatomegaly and gallbladder 
sludge indicating acute hepatitis and bile 
stasis. The patient was closely monitored 
for fluid intake and was given symptomatic 
treatment, including intravenous lansoprazole 
30mg per 24 hours, betahistine mesylate 2 x 
12 mg , and ursodeoxycholic acid 2 x 250mg. 
Transfusion of 1 unit of packed red blood cells 
was also planned.

The patient’s condition improved, and 
urine production returned to normal. The 
patient was discharged on the 5th day of 
hospitalization.

DISCUSSION
Quick and accurate diagnosis is necessary 
in every case of malaria to prevent life-
threatening complications. Malaria should 
be suspected in patients with non-specific 
fever complaints who have a history of travel 
or living in endemic areas.5,6 Other factors 

to consider including history of staying or 
residing in forest, history of malaria illness, 
history of taking malaria medication in the 
past month, or history of receiving blood 
transfusions.4,6,8

Since fever in malaria is often non-specific, 
possible differential diagnoses such as 
dengue virus infection, leptospirosis, typhoid 
fever, acute hepatitis, or meningitis should be 
assessed.5,6 Malaria presents with fever (37,5oC 
axillae temperature); tropical (P. falciparum) 
malaria presents with irregular high fever, 
while in tertian (P.ovale and P. vivax) malaria 
and quartan (P. malariae) malaria, there is 48 
hours and 72 hours of defervescence between 
fever episodes.5 It can also be accompanied 
with headache, abdominal pain, muscle 
pain, nausea and vomiting, diarrhea, 
conjunctival pallor, and hepatomegaly and/
or splenomegaly in a more chronic condition.5 
Patients may also present with a more 
severe headache, jaundice, oliguria with/
without hemoglobinuria, or seizures to coma, 
indicating cerebral malaria.5

Figure 2. Diagnosis algorithm of suspected malaria patients.5,14

Positive

Malaria
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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

For a quick early diagnosis, a Rapid 
Diagnostic Test (RDT) device can be used 
in emergency conditions, during malaria 
outbreaks, and in healthcare facilities with 
limited microscopic examination and malaria 
screening capabilities.5 This test is based on 
detection of malaria parasite antigens using 
immunochromatographic methods. Ideally, 
all RDT (Rapid Diagnostic Test) examinations 
should be followed by microscopic 
examination of thick and thin blood smears 
to identify malaria parasites. If no malaria 
parasites are found, microscopic examination 
can be repeated within 72 hours, especially 
if malaria (anticipation of P.vivax infection) is 
highly suspected.5,6

Delay in diagnosis and treatment of malaria 

may increase the risk of severe malaria. The 
most common parasite in severe malaria is 
Plasmodium falciparum; Plasmodium vivax 
or Plasmodium knowlesi may also be found.7 
Severe malaria is defined as presence of 
Plasmodium falciparum, Plasmodium vivax or 
Plasmodium knowlesi asexual parasite with 
the evidence of vital organ dysfunction, either 
clinically or through laboratory tests.5,14 Risk 
factors for severe malaria include residing in 
an endemic area without prophylaxis, children 
or elderly individuals, migrants or tourists, 
pregnant women, and immunocompromised 
state.5,8 Several factors influence the prognosis 
of severe malaria, including the timing of 
initiating treatment since disease onset, age 
(<65 years), gender (females are at higher 
risk, especially when pregnant), immune 

status, comorbidities, prophylactic therapy, 
and the patient’s condition upon arrival at the 
healthcare facility.6

The patient is a migrant worker in Punan 
Mahakam Village, Berau Regency, works 
as a gold miner in the mostly forested 
upstream area of the river. Berau Regency 
is malaria endemic area; 324 new malaria 
cases were recorded in Berau Regency in 
2020.9 This high incidence may be due to 
its geographical conditions, which consists 
mostly of rainforests; and many people living 
around rivers or swamps, which are the 
perfect habitats of the malaria parasite vector, 
Anopheles mosquitoes.4

The presence of asexual Plasmodium 

Figure 3. Treatment algorithm of malaria.14

DHP: dihidroartemisinin/piperaquine; PQ: primaquine; Q: quinine; DC: doxycycline; TC: tetracycline.
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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

falciparum parasites accompanied by 
jaundice and acute kidney injury in this case 
were signs of severe malaria. Jaundice is a 
clinical manifestation commonly found in 
severe malaria.11 Causes of jaundice in malaria 
are multifactorial, including intravascular 
hemolysis of erythrocytes, disseminated 
intravascular coagulation, liver dysfunction, 
hemoglobinopathy, cholestasis, drug-induced 
hemolysis, or G6PD deficiency.12 Jaundice 
is generally mild (<5 mg/dL) with indirect 
bilirubin due to hemolysis or “biphasic” 
if accompanied by an increase in direct 
bilirubin due to cholestasis.11 This case had 
the evidence of bile stasis as gallbladder 
sludge from abdominal ultrasonography 
finding, indicating that the jaundice was 
associated with both indirect and direct 
bilirubin, although blood bilirubin level was 
not measured. Ursodeoxycholic acid (UDCA) 
orally twice a day was given. UDCA has 
been proven as effective and safe for biliary 
sludge treatment16 and may be beneficial 
as an adjunctive therapy for malaria-related 
jaundice, although Treepasertsuk (2009) 
study did not show statistically significant 
improvement in liver test result compared to 
placebo.17 Jaundice can be accompanied by 
increase in liver enzymes (3-8 times), although 

rarely reach the level of acute hepatitis.12 
Hemolysis in severe malaria is also related to 
other conditions such as thrombocytopenia 
and splenomegaly, and acute kidney injury.12

Acute kidney injury in severe malaria is a 
medical emergency; it is one of the leading 
causes of death due to malaria.8,11 The 
incidence of acute kidney injury due to malaria 
is 1%-4% worldwide, and 60% cases are from 
non-endemic areas.1 The pathogenesis of 
acute kidney injury due to malaria is not 
fully understood, several hypotheses include 
blockage of renal microcirculation due to 
sequestration of red blood cells, glomerular 
injury mediated by the immune system, and 
fluid deficiency (hypovolemia).1,6,11 Another 
contributing factor is liver dysfunction, which 
can cause hyperbilirubinemia. Excess bilirubin 
can burden the kidneys and trigger kidney 
failure (hepatorenal syndrome).11

Diagnosis of acute kidney injury is based on 
clinical signs (oligo-anuria) and laboratory 
findings (azotemia).5,13 Management of acute 
kidney injury in severe malaria includes 
administration of antimalarial drugs, correction 
of fluids, and renal replacement therapy if 
needed.13 Oliguria with pre-renal azotemia 

in this case improved after antimalarial 
therapy and fluid correction without renal 
replacement therapy. Timely administration 
of antimalarial drugs and supportive therapy 
such as fluid correction is crucial in managing 
acute kidney injury due to severe malaria.13

Standard management protocol for malaria 
is radical treatment with antimalarial drugs 
to eliminate all stages of parasite, including 
gametocyte. The goal of radical treatment 
is to achieve clinical and parasitological 
cure and to interrupt the transmission 
chain5. National Program in Indonesia uses 
artemisinin derivatives in combination 
with aminoquinolines, specifically the 
fixed-dose combination (FDC) known as 
Dihydroartemisinin-Piperaquine (DHP) for the 
first line treatment of uncomplicated malaria.5,14 
Each tablet contains 40 mg dihydroartemisinin 
and 320 mg piperaquine, administered orally 
once daily for three consecutive days; the 
dosage is: dihydroartemisinin 2-4mg/kg/day; 
piperaquine 16-32mg/kg/day. For children 
under 25 kgs, dyhidroartemisinin is given 
at 2,5-4/kg/day and piperaquine at 20mg/
kg/day.5,14. Primaquine is also used, primarily 
beneficial as a radical therapy for hypnozoites 
stages of P.vivax and P.ovale that can cause 

Table 1. First line treatment of uncomplicated malaria.5

Medication
Daily Dose Based on Bodyweight/Age

≤5 kg >5-6 kg >6-10 kg >10-17 kg >17-30 kg >30-40 kg >40-60 kg >60-80 kg >80 kg
0-1 mo 2-<6 mo 6-11 mo 1-4 yrs 5-9 yrs 10-14 yrs >15 yrs >15 yrs >15 yrs

DHP (day 1-3) 1/3 tab 1/2 tab 1/2 tab 1 tab 1 1/2 tab 2 tab 3 tab 4 tab 5 tab

Primaquine (day 1 for P. 
Falciparum or day 1-14 days 
for P. Vivax/Ovale)

- - 1/4 tab 1/4 tab 1/2 tab 3/4 tab 1 tab 1 tab 1 tab

Table 2. Second line treatment of uncomplicated malaria.5

Medication
Daily Dose Based on Bodyweight/Age

≤5 kg >5-6 kg >6-10 kg >10-17 kg >17-30 kg >30-33 kg >33-40 kg >40-45 kg >45-60 kg >60 kg

0-1 mo 2-<6 mo 6-11 mo 1-4 yrs 5-9 yrs 10-14 yrs 10-14 yrs >15 yrs >15 yrs >15 yrs

Quinine 3x 10 mg 
/kgbw

3x1/2 tab 3x1/2 tab 3x1 tab 3x1 1/2 
tab

3x1 1/2 
tab

3x2 tab 3x2 1/2 
tab

3x2 1/2 
tab

3x3 tab

Primaquine (day 1 for P. 
Falciparum or day 1-14 days 
for P. Vivax/Ovale)

- - 1/4 tab 1/4 tab 1/2 tab 3/4 tab 3/4 tab 1 tab 1 tab 1 tab

Medication
Daily Dose Based on Bodyweight/Age

<19 kg >19-29 kg >29-44 kg >44-59 kg >59 kg

<8 yrs 8-10 yrs 10-14 yrs >15 yrs >15 yrs

Doxycycyline (day 1-7) or - 2x 25 mg 2x50 mg 2x75 mg 2x100 mg

Tetracycline (day 1-7) - 4x125 mg 4x125 mg 4x250 mg 4x250 mg
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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

relapse due to reactivation of dormant 
parasite in the liver cells.5 In P. falciparum 
infection, it is given at 0,25mg/kg as a single 
dose in first day of treatment, while in 
P.vivax/P.ovale or mixed (P.falciparum & P.vivax) 
infection, it is continued for 14 days.5 For first 
line therapy failure, quinine, doxycycline/
tetracycline, and primaquine combination can 
be used as second line therapy.5 Quinine and 
doxycycline/tetracycline is given for 7 days 
with the dosage: quinine (as quinine sulphate 
222mg) 10mg/kg tid, doxycycline 3,5 mg/kg/
day (>15 years) or 2,2 mg/kg/day (8-14 years) 
divided in two doses, and tetracycline 4mg/
kg/day divided in four doses.5 Primaquine 
is not given in pregnancy due to the risk of 
G6PD deficiency.5 Doxycicline and tetracycline 
is contraindicated in pregnancy and children 
under 8 years.5 Clindamycin may be used 
instead with the dose of 10mg/kg bid for 
7 days (maximum dose 300mg/day).5 In 
case of treatment failure, it is also important 

to consider patient adherence and drug 
resistance possibility.5,14

The DHP + Primaquine dosage should be 
given based on bodyweight. If it is not 
possible to obtain the bodyweight,the age 
group based dose may be used.5

The Quinine + Primaquine + Doxycycline/
Tetracycline dosage should be given based 
on bodyweight. If bodyweight is not available, 
the age group based dose may be used. 
Doxycycline/Tetracycline is contraindicated in 
children under 8 years and pregnancy. 5

Malaria chemoprophylaxis is recommended 
for individuals traveling to high-risk malaria 
areas. The recommended regimen is 100 mg 
doxycycline capsules once daily, started one 
day before travel and continued during the 
stay in the high-risk area for up to 4 weeks 
after leaving the area. It is not recommended 

for children under 8 years old, personal 
preventive measures such as wearing long 
sleeves, using mosquito repellent lotions, or 
mosquito nets should be taken instead.5

Intravenous artesunate is still the preferred 
and primary treatment for severe malaria.13 It 
is given at a dose of 2,4 mg/kg bodyweight at 
0, 12, and 24 hours on the first day followed 
by 2,4 mg/kg every 24 hours until the patient 
regains consciousness or shows improvement. 
Another drug of choice is intravenous quinine 
HCl 25% with a loading dose of 20mg/kg via 
slow infusion in 4 hours followed 8 hours 
later with a maintenance dose of 10mg/kg 
(4 hours slow infusion) every 8 hours until 
there is improvement. It is then followed by 
standard oral antimalarial regimen according 
to causative parasite.5

However, intravenous drug was not 
administered in this patient due to shortage; 
only 3-day course oral antimalarial consisting 
dihydroartemisinin-piperaquine (DHP) and 
single dose primaquine was given. Although 
the patient showed improvement after 
oral antimalarial regimen and supportive 
therapy, the therapy is still suboptimal since 
intravenous artesunate, as the treatment 
of choice to rapidly eliminate plasmodium 
parasite in the blood and thus preventing 
further complication, is not given, but based 
on Pedoman Nasional Pelayanan Kedokteran 
Tata Laksana Malaria,5 oral antimalarial can be 
directly given in case of IV drug shortage.

CONCLUSION
Malaria is an disease caused by Plasmodium 
infection, diagnosed clinically and 
microscopically. Mortality and morbidity 
increase with the emergence of 
complications. A case of P.falciparum severe 
malaria complicated with acute kidney injury 
was reported. Oral antimalarial immediately 
initiated after diagnosis is successfully treating 
this case. Early detection and management 
is crucial for the prognosis of severe malaria, 
particularly in limited resources setting.
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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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