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Case History

A 20-year-old man, without past history of significant
headache, suffered a left frontoparietal head trauma 1
month before he developed a throbbing pain on the left
side of his head. The pain built in intensity over 45 min-
utes and was accompanied by nausea, photophobia, and
phonophobia. This first episode of pain lasted approxi-
mately 6 hours. Pain resolved with nonsteroidal anti-
inflammatory drugs (NSAIDs).

When head trauma occurred, the patient was examined
in the emergency department. Head trauma had been
slight and did not cause alteration of consciousness, post-
traumatic amnesia (PTA), or positive neurologic findings.
After 6 hours of observation, the patient went home.
When we saw him in follow-up several days later, he was
completely recovered.

Initially, headache recurred with similar clinical char-
acteristics twice or three times in the same month. After
several weeks, this new headache repeated several days a
week. The patient could not function for a period of 2 to
3 hours, when pain was more intense, and he found that
any movement of his head or almost any activity increased
the pain. Pain usually lasted 4 to 12 hours. Neuroimaging
studies (magnetic resonance imaging [MRI], computed
tomography [CT] scan) were normal. Symptomatic treat-
ments (analgesics, NSAIDs, triptans, and oral cortico-
steriods) were partially or completely effective. In the last
months, the patient complained of a daily severe to mod-

erate, constant left-sided headache, more severe later in
the evening, with some nausea. Then, headache lasted 12
to 18 hours a day. Preventive treatments (beta-blockers,
calcium antagonists, antidepressants, valproate, and topi-
ramate) were ineffective.

Following the head injury, the patient had noted, over
an area of skull contusion in the parietal bone, a small
growing mass. MRI study showed a mass in subcuta-
neous tissue. Touch of this mass was the only triggering
factor for headache, and pain disappeared for days when
we infiltrated the mass with local injection of cortico-
steroids and anesthetic agents. Sometimes, if we infil-
trated the mass with a placebo substance, the headache
was not relieved. Surgery of the mass, 2 years later,
resolved the headache completely. Pathologic examina-
tion showed a fibrotic tissue that involved one small
regional nerve (neurofibroma).

Questions on the Case

Please read the questions, try to answer them, and reflect
on your answers before reading the authors’ discussion.

• What are your diagnostic considerations in this case? 
• Do you agree with the diagnosis proposed?
• Do you need more pertinent information about this

particular case?
• If you agree with our diagnosis, do you think more

investigational procedures should be done?
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• How would you manage this patient’s headache? If initial
therapies are not successful, what would you consider?

• What is, in your opinion, the role of the growing mass
in the headache of this patient? Why?

Case Discussion 

Diagnosis

The most likely initial diagnosis for this patient would be
migraine without aura, a disorder manifesting with attacks
of throbbing headache, nausea, photophobia, and phono-
phobia. The headache usually lasts 4 to 72 hours. To dif-
ferentiate between a primary and a posttraumatic migraine
in some cases can be difficult. Patients who develop a new
form of headache in close temporal relation to head and/or
neck trauma will be coded as a secondary headache. In
patients whose preexisting headache significantly worsens
in close temporal relation to trauma, without evidence of
a causal relationship between the primary headache and
the other disorder, only the primary headache diagnosis
will be made. However, if there is both a close temporal
relation and other evidence of a causal relationship (ie, if
trauma in scientific studies of good quality has been shown
to aggravate the primary headache disorder), then the
patient receives both the primary headache diagnosis and
a secondary headache diagnosis.

In this case, without history of previous headache, the
new pain in the head seems to be significantly related to the
previous head trauma. The uniformity of clinical presenta-
tion, the localization of the pain, the triggering mechanism,
and the last response to the surgery make us suspect this type
of relationship. The migraine began 4 weeks after head
injury. In accordance with IHS classification, this period of
time is longer than temporal criteria accepted for “post-
traumatic headache” (PTHA), but we think criteria may be
less strictly considered when a casual relation between the
headache and the trauma is highly suggestive. In our opin-
ion, this patient suffered a “posttraumatic migraine”(PTM;
category 5.1.2.1). Consistent with our diagnosis, migrainous
headache recurred, often with similar characteristics.

PTHA is one of several symptoms of the postconcussive
syndrome, and therefore may be accompanied by additional
cognitive, behavioral, or somatic problems (Table 49-1).
The etiology of these symptoms in individuals with mild
traumatic brain injuries has been a subject of some contro-
versy, ranging from neural damage to malingering.

“Acute posttraumatic headaches” must begin within 
7 days after head or neck trauma and continue for no longer
than 3 months post-injury (Table 49-2). Although onset
proximate to the time of injury is most common, any new
headache type occurring within this period of time is
referred to as an acute posttraumatic headache, as long as the

injury was moderate or severe (code 5.1.1). After mild head
injury, it is 5.1.2 headache caused by whiplash; that which
develops in less than 7 days after head injury and lasts no
more than 3 months has been termed acute headache related
to whiplash injury (code 5.3). If the headaches do last longer
than 3 months post-injury, then they are referred to as
chronic headache attributed to whiplash injury. This is all
documented in the new International Headache Society
classification, International Classification of Headache
Disorders-II, published in Cephalalgia in 2004.

Tension-type is the most common variety of PTHA fol-
lowed by cervicogenic headache, but exacerbations of
migraine-like headaches often occur. PTM represents
approximately 8 to 10% of PTHA. This is usually a
migraine without aura, often for children, adolescents, and
young adults with familiar history of migraine. The exact
pathophysiology of headaches after trauma is still
unknown in many cases. Similar neurochemical changes
have been implicated in both migraine and traumatic brain
injury (excessive release of excitatory amino acids; alter-
ations of serotonin; abnormalities in catecholamines and
endogenous opioids; decline in magnesium levels; abnor-
malities in nitric oxide formation and alterations in 
neuropeptides). Whether these changes are determining,
contributing, or precipitating factors for headache in each
patient is still unknown. Psychological and legal factors
are also considered by different authors.

Clinical quantification of mild traumatic brain injury
patients should be based on Glasgow Coma Scale (GCS)

Table 49-1. International Headache Society Classification
Criteria for Headache Attributed to Head and/or 
Neck Trauma 

5.1 Acute posttraumatic headache
5.1.1 Acute posttraumatic headache with moderate or severe head  injury
5.1.2 Acute posttraumatic headache with mild head injury

5.2 Chronic posttraumatic headache
5.2.1 Chronic posttraumatic headache with moderate or severe head 

injury
5.2.2 Chronic posttraumatic headache with mild head injury

5.3 Acute post-whiplash injury headache

5.4 Chronic post-whiplash injury headache

5.5 Headache attributed to traumatic intracranial hematoma
5.5.1 Epidural hematoma
5.5.2 Chronic subdural hematoma

5.6 Headache attributed to other head and neck trauma

5.7 Postcraniotomy headache
5.7.1 Acute postcraniotomy headache
5.7.2 Chronic postcraniotomy headache 

Adapted from the Headache Classification Subcommittee of the International
Headache Society, 2004.
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score, duration of loss of consciousness (LOC), and PTA.
In addition, a short practicable neuropsychological test
might be useful in detecting minor memory and atten-
tional deficits. Laboratory and neuroimaging investiga-
tions in PTM after mild head trauma or whiplash are not
needed. When mild head injury does not cause alteration
in consciousness (GCS score of 14 to 15) or positive neu-
rologic findings, only home observation is indicated. When
the GCS score is less than 13 in the emergency room after
head trauma, the LOC is longer than 30 minutes, and there
is PTA, neurologic deficits, or personality disturbances,
then neuroimaging studies (CT scan, MRI) are indicated.

MRI (using at least T1-weighted, T2-weighted, proton
density, and gradient-echo sequence images) is much more
sensitive than CT for detecting and classifying brain
lesions. Within 1 week of a head injury, MRI can identify
cortical contusions and lesions in the deep white matter of
the cerebral hemispheres, which are usually underdiag-
nosed by CT. MRI thus provides a more sound basis for
diagnosis and treatment in patients suffering from late
sequelae of cranial injuries.

Complementary studies (neuroimaging, electroen-
cephalogram, evoked potentials, cerebral spinal fluid exam-
ination, vestibular function testing) should also be consid-
ered for patients with ongoing posttraumatic headaches.
There is no evidence that an abnormality of these studies
changes the prognosis or contributes to treatment.

Differential diagnosis would include late primary
migraine, symptomatic migraine secondary to structural

lesion in the left hemisphere (epidural hematoma, sub-
dural hematoma, subarachnoid hemorrhage, intra-
parenchymal contusion, vascular dissections, occluded
vein or sinus, low spinal fluid pressure, hydrocephalus,
epilepsy) or other disorders. Family history of migraine
would be relevant for a diagnosis of primary headache
while the patient’s family history of vascular diseases would
be relevant for secondary headache.

After several months, our patient developed a daily
migraine. In the majority of patients with episodic
headaches after head injury, this condition is self-limited,
but a minority of individuals may develop persistent
headaches. The features of posttraumatic headache will
vary, but the most distressing type is the chronic daily
headache. Neurologic factors have been implicated in the
initial phase, and psychological and legal factors (litigation
and expectations for compensation) in the maintenance of
them. This patient developed a chronic PTM (Table 49-3).
Paradoxically, the risk of developing chronic PTM is
greater for mild to moderate head injury. Permanent PTM
can be present several years after a legal settlement.

Age, gender, certain mechanical factors, long duration of
unconsciousness after the trauma, neurologic deficits, and
course length are risks for a poor outcome after head injury
or whiplash injury. Women have higher risk for PTHA, and
increasing age is associated with a less rapid and less com-
plete recovery. Mechanical impact factors such as the posi-
tion of head (rotation or inclined) increase the risk of
PTHA. Other predictor factors include presence of skull
fracture, reduced value of GCS score, elevated serum protein
S-100B and dizziness, previous headache, and nausea in the
emergency room. Unfavorable prognostic factors for PTM
transformation into a chronic form include age greater than
40 years; a low intellectual, educational, and socioeconomic
level; previous history of headache; previous history of alco-
hol abuse; and pending litigation or compensation.
Medicolegal issues should be solved as soon as possible.

Investigation

During typical migraine, the activation of the brainstem
monoaminergic nuclei has been demonstrated with func-
tional imaging studies. Disturbed neuronal calcium influx
and/or hemostasis has also been involved. These events
have not been confirmed for PTM.

Pathophysiology of posttraumatic headaches is still not
well understood, and biologic, psychological, and social
factors have been included. In patients with late PTM, a
sensitization phenomenon is discussed. In relation to this
case, we propose the possibility of no central cause for
trigeminal neuron sensitization in our patient without pre-
vious migraine and history of recent mild head injury.
After head trauma, fibers arising from the trigeminal gan-
glion or from upper cervical dorsal roots could be irri-

Table 49-2. New Diagnostic Criteria for Acute
Posttraumatic Headache 

5.1.1 Acute Posttraumatic Headache with Moderate or Severe Head Injury

Diagnostic criteria:
A. New headache appearing after head trauma and fulfilling criteria B to D
B. Head trauma with at least one of the following:

1. Loss of consciousness > 30 min
2. Glasgow Coma Scale (GCS) < 13
3. Posttraumatic amnesia > 48 h
4. Imaging demonstration of a traumatic brain lesion (cerebral 

hematoma, brain contusion, or skull fracture) 
C. Headache occurs less than 7 days after head trauma or after 

regaining consciousness or memory
D. Headache lasts < 3 months after regaining consciousness or memory

5.1.2 Acute Posttraumatic Headache with Mild Head Injury

Diagnostic criteria:
A. New headache appearing after head trauma and fulfilling criteria B to D
B. Head trauma with all the following:

1. No loss of consciousness, or loss of consciousness of < 30 min 
duration

2. GCS ≥ 13
3. Symptoms or signs diagnostic of concussion

C. Headache occurs less than 7 days after head trauma or after 
regaining consciousness or memory

D. Headache lasts < 3 months after regaining consciousness or memory
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tated and cause interaction of nociceptors of the
trigeminocervical complex (upper cervical and occipital
nerves) and trigeminovascular pathways. Peripheral sensi-
tization during migraine had been proposed by other
authors before. PTM associated with mild head injury and
primary migraine may share a common headache pathway.

In our opinion, in this patient, an abnormal stimulation
of a regional nerve by a small neurofibroma could sensi-
tize these deeply located neurons and trigger headache.
For us, the evidence for a peripheral trigger was fully
demonstrated when the surgical removal of the neural
lesion resolved the migraine attacks.

Further research is still necessary to clarify the rela-
tionship between chronic symptoms after mild head
trauma and neuroimaging abnormalities. These abnor-
malities could provide a pathologic basis for long-term
neurologic disability in patients with postconcussive syn-
drome. New techniques of MRI are useful for detecting
small parenchymal brain lesions, diffuse axonal injury sec-
ondary to disruption of axonal membranes or delayed
cerebral atrophy (diffusion tensor imaging, magnetization
transfer ratio). In normal-appearing white matter, MR
spectroscopy studies detect metabolic brain changes (an
early reduction in N-acetyl aspartate and an increase in
choline compounds), which correlate with head injury
severity. Positron-emission tomography and single-photon
emission computed tomography may evidence brain per-
fusion abnormalities after mild head trauma and chronic
posttraumatic symptoms.

Case Summary

• The patient was a 20-year-old man who had a history
of mild left-side head trauma followed by PTM.

• Symptomatic and preventive treatments were ineffi-
cient, and finally, the headache transformed into a
chronic posttraumatic headache.

• The pathophysiology of this type of pain is not well
understood.

• Minor head lesions after mild head trauma seem to act
as a triggering factor, leading to migraine attacks in a
person without history of migraine.

• In this patient, a neuroma over the site of the trauma
could have sensitized the trigeminovascular nociceptive
system through the trigeminocervical complex.

• Evidence for this peripheral trigger appeared when the
posttraumatic migraine resolved after surgical removal
of the neuroma.

• With this case, we also review diagnostic criteria and
treatment of PTHA.

Management Strategies

Trauma-induced headaches are usually heterogeneous in
nature, including both tension-type and intermittent
migraine attacks. Over time, PTHA may take on a pattern
of daily occurrence. If aggressive treatment is initiated
early, PTHA is less likely to become a permanent problem.
Adequate treatment typically requires both “peripheral”
and “central” measures. Delayed recovery from PTHA may
be a result of inadequately aggressive or ineffective treat-
ment, overuse of analgesic medications resulting in anal-
gesia rebound phenomena, or comorbid psychiatric dis-
orders (posttraumatic stress disorder, insomnia, substance
abuse, depression, or anxiety).

In general, treatment strategies are based upon studies
of nontraumatic headache types. Acute PTM may be
treated with analgesics, anti-inflammatory agents, ergota-
mine, or triptans. Chronic PTM needs prophylactic
antimigraine medication. Previously, amitriptyline or pro-
pranolol, used alone or in combination, and verapamil
have demonstrated to improve all symptoms of postcon-
cussive syndrome, especially the migraine. Recently, R. C.
Packard has published very good results with divalproex
sodium as preventive option in the treatment of migraine.
Additional physical therapy, behavioral therapy (biofeed-
back), and educational support can be performed. The
explication of the headache’s nature could also improve the
patient’s evolution. PTM, poorly treated, often affects fam-
ily life, recreation, and employment.

Moreover, in some cases, when a posttraumatic lesion
is a peripheral triggering factor for headache, then surgi-
cal treatment of the lesion can resolve the pain.

Table 49-3 New Diagnostic Criteria for Chronic
Posttraumatic Headache

5.2.1 Chronic Posttraumatic Headache with Moderate or Severe Head Injury

Diagnostic criteria:
A. New headache appearing after head trauma and fulfilling B to D
B. Head trauma with at least one of the following:

1. Loss of consciousness > 30 min
2. Glasgow Coma Scale (GCS) < 13
3. Posttraumatic amnesia > 48 h
4. Imaging demonstration of a traumatic brain lesion (cerebral 

hematoma, brain contusion, or skull fracture) 
C. Headache occurs less than 7 days after head trauma or after regaining 

consciousness or memory
D. Headache lasts > 3 months after regaining consciousness or memory

5.2.2  Chronic Posttraumatic Headache with Mild Head Injury

Diagnostic criteria:
A. New headache appearing after head trauma and fulfilling B to D
B. Head trauma with all the following:

1. No loss of consciousness, or loss of consciousness of 
< 30 min duration

2. GCS ≥ 13
3. Symptoms or signs diagnostic of concussion

C. Headache occurs less than 7 days after head trauma or after regaining 
consciousness or memory

D. Headache lasts > 3 months after regaining consciousness or memory
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Overview of Posttraumatic Headache
Headache is usually the most prominent symptom of post-
traumatic syndrome. In accordance with new IHS classifi-
cation criteria, when a new headache occurs less than 7
days after a head or neck trauma, it is coded as acute
PTHA. However, in some cases, when a strong relationship
exists between the headache and the head trauma, then
these temporal criteria can be less strictly considered.

Mild, moderate, and severe head injuries can be associated
with a PTHA. When head injury does not cause a GCS score
< 13, LOC longer than 30 minutes, PTA, or imaging demon-
stration of a traumatic brain lesion (cerebral hematoma,
brain contusion, or skull fracture), then it is defined as mild
head trauma and is frequently accompanied by additional
cognitive, behavioral, or somatic problems. Acute PTHA,
associated with mild head injury, can resemble a tension-type
headache (80% of patients), a migraine-like headache, a clus-
ter, or cervicogenic headache. If PTHA lasts more than 3
months after head injury, then it is defined as chronic PTHA.
For the transformation of acute PTHA into a chronic daily
headache, neurologic, psychological, and legal factors (liti-
gation and expectations for compensation) have been impli-
cated. Further research is still necessary to clarify the nature
of chronic symptoms after mild head trauma.

The pathogenesis of PTM is still unknown, but it might
share a common headache pathway with primary
headache. We propose the cause to be a peripheral sensiti-
zation of the trigeminovascular pathway through the
trigeminocervical complex.

Recommendations
Trauma-induced headache should be treated early, or asso-
ciated complications will appear (daily occurrence of
headache, overuse of analgesic medications, and comorbid
psychiatric disorders). Preventive and symptomatic treat-
ments may be prescribed in relation to the clinical pattern
of headache (tension-type, migraine, cluster, or cervico-
genic headaches), as in primary headaches. Physiotherapy,
psychotherapy, behavioral therapy, and resolution of liti-
gation can be contributing factors for recovering.

In some cases, when a peripheral triggering factor is
identified in relation to a posttraumatic lesion, then sur-
gical treatment can be effective.
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Editorial Comments
No clinical situation can be as difficult and trying for
headache physicians and their patients as the accurate
diagnosis and management of PTHAs. This is one time
when a detailed history is paramount, including of course
any history whatsoever of a premorbid history of

headache, especially migraine, which by nature is episodic.
The patient and the clinician initially may not realize that
headaches in the remote past are relevant until this aspect
of the history is clarified. This case is remarkable for the
detailed discussion of the case and nosology of PTHA, but
even more remarkable for the fact that a putative cause was
found and corrected, leading to a good outcome for the
patient. Such is not always the case; however, Drs. Láinez
and Pascual-Lozano have dissected this case in great detail,
and this provides us with an entirely reasonable approach
to these entities.

Final diagnosis:

Posttraumatic headache
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