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Abstract

Background: Tremor and headache are two of the most prevalent neurological conditions. This review addresses possible associations between various types of

tremor and headache, and provides a differential diagnosis for patients presenting with both tremor and headache.
Methods: Data were identified by searching MEDLINE in February 2015, with the terms “tremor” and terms representing the primary headache syndromes.

Results: Evidence for an association between migraine and essential tremor is conflicting. Other primary headaches are not associated with tremor. Coonditions
that may present with both tremor and headache include cervical dystonia, infectious diseases, hydrocephalus, spontaneous cerebrospinal fluid leaks, space-

occupying lesions, and metabolic disease. Furthermore, both can be seen as a side effect of medication and in the use of recreational drugs.

Discussion: No clear association between primary headaches and tremor has been found. Many conditions may feature both headache and tremor, but rarely as

core clinical symptoms at presentation.
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Introduction

Headache and tremor are two common neurological conditions.
The prevalence of tension-type headache in the general population has
been found to be 63% in males and 86% in females.' Although less
common, migraine prevalence is also high: 11.7% in individuals aged
12 years and older, peaking in middle life.” Essential tremor (ET), the
most common tremor type, has a prevalence of 0.4% in the general
population and of 4.6% in people =65 years.” In some patients, a
short time interval between the debut of headache and tremor will
suggest that their co-occurrence is more than just coincidence. An
association between migraine headache and ET has been debated
since the early 1990s. Studies examining co-occurrence of other
primary headache syndromes and tremor are sparse. In view of the
diverse pathophysiological mechanisms behind different types of
headache and tremor, an association between migraine and ET, if
present, would not suggest that similar associations between other
types of headache and tremor are to be expected. However, most

headache and tremor syndromes are incompletely understood and

identifying associations is helpful in generating new theories regarding
their pathophysiology. Therefore, the possibility that other tremor and
headache syndromes are associated should not be dismissed before-
hand. This review aims to identify evidence for association of tremor
and the primary headache disorders, which include tension-type
headache, migraine, and the trigeminal autonomic cephalalgias. To
provide clinicians with a differential diagnosis when faced with a
patient presenting with both tremor and headache, various conditions

in which tremor and secondary headaches occur are reviewed as well.

Review criteria

Data were identified by searching MEDLINE with the term
“tremor” added to the following terms: “primary headache syn-
drome”, ‘“headache”, “migraine”, “cluster headache”, “‘trigeminal
autonomic cephalalgia”, “SUNCT” (short-lasting unilateral neuralgi-
form headache attacks with conjunctival injection and tearing),
“SUNA” (short-lasting unilateral neuralgiform headache attacks with

EET

autonomic symptoms), “primary stabbing headache”, “primary cough
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headache”, primary exertional headache”, primary headache asso-
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ciated with sexual activity”, “hypnic headache”, “primary thunderclap
headache”, hemicrania continua” and “new daily-persistent head-
ache”. The search was performed on February 28, 2015. It generated
478 articles. An additional 91 articles were identified by scanning
references. Articles were deemed relevant if they described patients
and/or conditions in which tremor and headache co-occurred. If
tremor was reported without specification of tremor type, the article
was not included. A total of 79 articles were identified in this manner,
of which nine were generated by the primary search and 70 by

scanning references.

Migraine and essential tremor
Epidemiological studies

In the early 1990s, case—control studies showed a correlation
between ET and migraine headaches. Biary et al.* compared 74 ET
patients with 102 controls and found that ET patients were
significantly more likely than controls to suffer migraine headaches:
36% vs. 18% (p=0.005). In the same study, 58 patients with migraine
headaches were found to be significantly more likely than 85 controls
to suffer ET: 17% vs. 1% (p=0.001). Bain ct al.’ studied 20 index
patients with hereditary ET and 131 relatives. Classical migraine
occurred in 26% of cases. It co-segregated with tremor. Biary’s study
suffered from suboptimal age matching of cases and controls. Two
more recent publications report on studies in sex- and age-matched
cases and controls. Barbanti et al.® found no significant difference in
reported lifetime migraine occurrence between 110 ET patients and
110 controls. Hu et al.” performed a similar study in 150 ET patients
and 150 controls of Han Chinese origin and did find a significantly
higher lifetime migraine prevalence in ET: 22.0% vs. 12.7%, p=0.035.
The two studies were similar in design. Aside from the different ethnic
background of the populations they studied, the only major difference
in patient characteristics was age. The mean age of patients and
controls in Barbanti’s study was 15.3 years higher than in Hu’s study
(69.6 vs. 54.3 years).

Pathophysiology and genetics

A pathophysiological association between migraine and ET is
suggested by clinical observations, for example their shared respon-
siveness to beta-blockers.* Furthermore, migraine and ET show similar
bilateral activation of the red nucleus on blood oxygen level dependent
(BOLD) functional magnetic resonance imaging (IMRI).*'" So far,
however, no common pathophysiology or genetics has been identified.
A co-inheritance of migraine, vertigo, and ET was reported in one
family.'? Further evidence for a shared pathophysiology of migraine
and ET in this family might be found in the fact that both conditions
reacted favorably to treatment with acetazolamide. The syndrome was
presumed to be a variant of familial hemiplegic migraine (FHM) and a
linkage analysis was done to markers on a region of chromosome 19p
(since then identified as the CACNAla gene) known to be linked to
syndromes of hemiplegic migraine and periodic ataxia. No linkage was
found. Another gene of interest is the DRD3 gene, which encodes for
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the dopamine D3 receptor. The “rs6280” single nucleotide poly-
morphism (SNP) was found to be associated with risk and age of onset
of ET. In migraineurs, an increased density of lymphocytic DRD3
receptors has been reported. Hu et al.” studied the prevalence of the
“rs6280” SNP in the DRD3 gene in ET patients with and without
migraine and found no significant difference. Duval and Norton'”
argued that if ET and migraine shared a common pathophysiology, a
subclinical ET should be found in migraineurs without overt ET. No
difference was found between physiological tremor in patients with and
without migraine. This suggests that a correlation between migraine
and ET, if there is one, would not be caused by a shared
pathophysiology. Duval suggested that otherwise asymptomatic
microvascular insults, for which migraine patients have a higher risk

than controls, might be implicated.

Tremor in hemiplegic migraine

In a population-based clinical description of 147 FHM patients, a
head tremor was found in one patient.'* Geerlings et al.'” report on
two adult patients suffering from migraine headaches and a permanent
3-5 Hz “no-no” tremor of the head; one of them also had a tremor of
the hands. These patients did not fulfill the diagnostic criteria for
hemiplegic migraine because of lack of clear motor symptoms.
However, mutations in the CACNAITA gene associated with familial
hemiplegic migraine, episodic ataxia type 2, and spinocerebellar ataxia
type 6 were found in both. Dichgans et al.'® reported two patients with
CACNATA mutations who suffered from an intention tremor without
head tremor. Zifkin et al.'” describe a mother and son with childhood
onset hemiplegic migraine, who both featured an asymmetrical tremor
with the characteristics of an ET.

Cervical dystonia, dystonic tremor, and headache

Although a dystonic “no-no” head tremor is frequently observed in
cervical dystonia and headache in craniocervical dystonia is listed as a
separate headache type in the International Classification of Headache
Disorders (ICHD),'® we did not find any articles addressing their co-
occurrence. Nevertheless, in a patient with a head tremor and an

unexplained headache, cervical dystonia should be considered.

Headache and tremor in infectious disease

Headache in infectious disease can be a non-specific sign of malaise.
Less often, it will be a symptom of inflammation of the paranasal
sinuses, focal or generalized inflammation of the meninges, or of
increased intracranial pressure (ICP). Many infectious diseases will
occasionally produce headache and tremor, but only as a clinical rarity
or against a background of other, more prominent symptoms. In some
these are more typical signs. West Nile virus (WNV) is an example of
an infectious disease with the co-occurrence of headache and tremor.
Postural, kinetic, and intention tremors appear to be a frequent and
carly feature of WNV meningitis and encephalitis, with a prevalence of
12-94%. Tremor occurred in 15 out of 16 consecutive WNV patients
described by Sevjar et al,'? making it the third most prevalent
symptom after fever and headache. Tremor in WNV usually, but not
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invariably, disappears within several months. The high incidence of
tremor in WNV may reflect the predilection of the virus for the basal
ganglia, thalamus, substantia nigra, and brainstem.?*?! Tremor has
also been described in the acute phase of Japanese encephalitis®? and
Murray Valley encephalitis,”> both closely related to WNV.

In bacterial meningitis headache is almost uniformly present but
tremor is uncommon, with the possible exception of Listeria infections
of the central nervous system.?**> Lorber®* reports that movement
disorders including tremor are present in 15-20% of patients. Whether
tremor in these patients is related to subcortical abscesses in the
thalamus, pons and medulla, which can be found in Listeria, but are
rare in other bacterial central nervous system infections, is not
specified.

In (parajinfectious disease affecting the cerebellum and brainstem
such as acute cerebellar ataxia, acute cerebellitis and rhombencepha-
litis, onset with tremor and headache appears to be exceptional.

Tremor, usually Holmes tremor, is one of the most frequently
encountered movement disorders in human immunodeficiency virus
infection, usually in patients with established acquired immune
deficiency syndrome.?® In the majority of cases it is secondary to
Toxoplasma abscesses in the mesencephalon of thalamus.?” Holmes
tremor usually is a late feature. Lekoubou et al.?” describe a patient
with a relatively short latency between onset of neurological signs and
Holmes tremor, and even in this patient the tremor did not become
apparent until 8 days after he first came to medical attention.

There are case reports of other neuroinfections presenting with

1_28

headache and tremor. Jin et al.™ describe a 52-year-old male in whom

brucellosis caused a headache, partial seizures, and bilateral
parkinsonian tremor affecting both arms. Roselli et al.? describe a
56-year-old male with a fever, headache, and unilateral Holmes
tremor caused by HSV-1 cerebral pedunculitis. Neurosyphilis is often
accompanied by headache and can feature rest tremor, rubral

30 31
tremor,” and tongue tremor.

Headache and tremor in hydrocephalus
Epidemiological studies

Parkinsonism and other movement disorders, including tremor are
frequent symptoms of hydrocephalus. In a case series describing 118
adult patients with hydrocephalus, Krauss et al.*? found 35% to have a
tremor; tremor characteristics varied. The majority of patients in this
study were diagnosed with normal pressure hydrocephalus, in which
headache is not a prominent symptom. Of five patients with
obstructive (non-communicating) hydrocephalus, more likely to feature
headache, none had tremor. Parkinsonism indeed appears to be rare in
obstructive hydrocephalus. When it does occur, often accompanied by
symptoms of Parinaud’s syndrome, it is most often late in the course of
the disease, and tremor is usually overshadowed by other symptoms.*
Keane,?* however, describes four patients in whom a 4-5 Hz resting
and postural tremor of head, jaw, and extremities (most often the right
arm) was an important, and sometimes presenting feature, of shunt
failure. The cause of hydrocephalus in all patients was cysticercosis.
Tremor resembling E'T has been noted in obstructive hydrocephalus.

Kuiper M, Hendrikx S, Koehler P)

Halterman et al.* describe an 18-year-old African American male
who developed action tremor in his dominant right hand and his right
leg at the age of 9 years. At presentation, his academic performance
had declined and he experienced frequent headaches. Examination
showed mild cognitive deficits and predominantly right-sided 4 Hz
action tremor when performing the finger-to-nose test. MRI demon-
strated a triventricular non-communicating hydrocephalus secondary
to aqueductal stenosis. The patient was initially diagnosed with ET,
which was recognized to be atypical in its presentation because of a
young age at onset, a negative family history, and because symptoms
were not limited to the upper limb. Tremor markedly improved after
an endoscopic third ventriculostomy. Hertel et al.*® describe a typical
Holmes tremor with 4-5 Hz rest, posture, and intention components
affecting the right arm and leg in a 58-year-old male who also suffered
from headaches and dizziness. Imaging showed signs of a chronic
communicating hydrocephalus, but also a small, older ischemic
midbrain lesion caudal and slightly dorsal to the red nucleus on the
left side. Tremor repeatedly responded favorably to CSF removal via
lumbar puncture, and initially to subsequent placement of a VP shunt,
but the patient ultimately required stereotactic electrode implantation
in the motor thalamus.

Pathophysiology

The cause of tremor in hydrocephalus is unknown. Hypotheses
include mechanical compression due to ventriculomegaly and reduced
periventricular blood flow. Headache in hydrocephalus is caused by
stretching of intracranial pain-sensitive structures such as the
meninges. Raised ICP is also implicated, as headache is the most
prominent feature of idiopathic intracranial hypertension, in which

ICP is raised but very little anatomical disturbance occurs.

Headache and tremor in spontaneous CSF leaks

There are several case reports describing patients with a, usually
orthostatic, headache due to spontancous CSF leaks who also featured

a tremor. In a case described by Pakiam et al.”’

a 54-year-old female
presented with a unilateral resting tremor and other parkinsonian
features; in this patient, a mild headache occurred late in the disease.
Turgut et al.*® report a 57-year-old male with a postural bilateral hand
tremor. Mokri*? describes a 52-year-old female with a mixed static and
kinetic tremor of the upper limbs. She also suffered from tinnitus,
altered hearing, vertigo, and gait unsteadiness. All three patients
showed a good response with respect to the tremor to an epidural
blood patch, although the beneficial effect was temporary in one. The
underlying cause for tremor to occur in spontaneous CSF leaks is
presumed to be sinking of the brain resulting in compressing,

stretching, and distorting the deep brain and brainstem structures.

Cysts, vascular malformations, and tumors

Holmes tremor, also known as rubral or midbrain tremor, is an
irregular rest and action tremor. Lesions causing interruption of the

dentate—thalamic or nigrostriatal pathways can cause both headache

1.4()

and Holmes tremor. Menon et a present a 35-year old female,
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presenting with headache and tremor due to a giant middle fossa
epidermoid cyst, which compromised the midbrain tegmentum.

Akhaddar et al.*' present a 50-year-old female with progressive
headache and a tremor of the head and the right hand due to a
dermoid cyst in the Sylvian fissure, and suggested that compression of
the basal ganglia and tumor infiltration might be the pathophysiolo-
gical mechanism of hemiparkinsonism in this patient. In pineal cysts,
headache and other symptoms of raised ICP are common. Morgan et
al.*? present a young female with new-onset resting tremor secondary
to a pineal cyst. A possible explanation for the tremor could be the
disturbance of the microvasculature surrounding the nigro-striatal-
pallidal system.

Although brain tumors are a rare cause of hemiparkinsonism, they
. heman-

Other

space-occupying lesions, such as cavernomas, can also cause hemi-
19

. . 45
have been reported in astrocytoma, meningeoma,

giopericytomas, ™ oligodendroglioma,*” and glioblastoma.*®

parkinsonism.

Headache and tremor in cerebrovascular disease

Headache and tremor can both be symptoms of stroke. However,
we found no reports on stroke patients presenting with both,
presumably because headache is usually an early feature, while tremor

occurs after the acute phase.

Headache and tremor in metabolic disease

Tremor is one of the most common necurologic manifestations of
hyperthyroidism, seen in up to 70-76% of patients.”®" It is a kinetic
and postural tremor that can involve the extremities, face, and head.
Its responsiveness to propranolol suggests that it is mediated by a
heightened beta-adrenergic state.”®> Headache can be a symptom of
hyperthyroidism,”® but symptoms and signs such as tremor, diarrhea,
tachycardia, and heat intolerance usually predominate. In rare
mstances, however, headache can be the presenting feature. Stone et
al.>* describe three patients encountered in a single year in a
neurological service in whom thyrotoxicosis due to Graves’ disease
presented with new-onset headache. The headache was unremitting in
quality. None of the patients reported photo- or phonophobia. On
examination, a tremor was found in all three; it was a prominent sign
in one. Headache subsided in all three patients following treatment of
their hyperthyroidism. It is not known how hyperthyroidism causes
headache. Raised ICP and an altered threshold to migraine have been
proposed.”®> There are several case reports on patients with
symptoms of increased ICP that appear to be caused by hyperthyroid-
ism.”® % Next to tremor and other features attributable to hyperthyr-
oidism, patients experienced headache and vomiting and showed signs
of raised ICP, such as papilledema. In three patients, an increased ICP
was confirmed by a lumbar puncture. In one, ICP was within the
normal range.”” Two of these patients were also diagnosed with
communicating hydrocephalus,56’57 and in a third slight dilation of
ventricles was noted.”® It is possible that raised ICP in these patients

was caused by decompensation of pre-existent CSF circulation
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abnormalities, as proposed by Herwig. The mechanism by which

hyperthyroidism causes raised ICP, however, is still open to debate.
Other metabolic conditions are less likely to feature both headache

and tremor as prominent features. Both can be seen in the dialysis

disequilibrium syndrome that can follow initial hemodialysis in

patients with end-stage renal failure.®

In addition to the classical triad of episodic headache, sweating, and

: . : 61
tachycardia, tremor is also seen in pheochromocytomas.

Medication

In patients suffering from headache and tremor, the use of
medication always has to be considered as a cause. Instruction leaflets
of numerous drugs mention headache and tremor among their side
effects. In this section we mention only some of the most relevant

associations.

Antidepressants and mood stabilizers

Both tricyclic and non-tricyclic antidepressants may be useful in the
treatment of neuropathic pain and headaches. However, tremor and
headaches are reported as side effects of these medications.
Amitriptyline, a tricyclic antidepressant, is an effective compound in
the treatment of headaches.® It has been associated with enhancement
of physiological tremor.®® Selective serotonin re-uptake inhibitors
(SSRIs) have yet to prove their efficacy in the treatment of migraine
and tension-type headaches, but are well established in the treatment
of adult depression. Common side effects of SSRIs and serotonin and
norepinephrine reuptake inhibitors include headache.®* Furthermore,
postural and action tremor are well-known side effects of these groups
of drugs. For example, fluoxetine side effects include headaches and
tremor.®® A rare, but potentially fatal condition in the use of SSRI is
the serotonin syndrome, caused by excess central serotonergic tone.
Serotonin syndrome may occur in the use of SSRIs alone, or in
combination with MAO inhibitor.®® Although neither tremor nor
headache is part of the typical triad of symptoms in serotonin
syndrome, this clinical condition may present with tremor and
headache.®’

Lithium is used as a mood stabilizer and as a prophylactic treatment
for cluster headaches as well as the rare hypnic headache.®®% Lithium
is the most important contributor to drug-induced tremors found in
clinical practice, causing an enhanced physiological tremor of 8-12
Hz. The mechanism by which lithium causes tremor is unknown and

the tremor can improve over time.”’

Anti-epileptic drugs

An updated Cochrane review shows the efficacy of a number of
anti-epileptic drugs (AEDs) in the treatment of episodic migraine and
chronic daily headache in adults. Important side effects of some anti-
epileptic drugs include tremor as well as headache. Valproate (VPA)
induces postural tremor in 6-45% of patients.”' There are also a few
reports on drug-related tremor in other AEDs such as tiagabine,

gabapentin, and lamotrigine.”"’? Several AEDs are reported to have
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mmproved ET, e.g. tiagabine, valproate, gabapentin, and possibly

levetiracetam.””

Anti-emetics

Several anti-emetics are used in the treatment of migraine in adults.
Metoclopramide is a dopamine receptor antagonist used in several
gastrointestinal diseases, but also in the acute treatment of migraine-
induced nausea and vomiting.”* Metoclopramide has been known to
cause several movement disorders such as parkinsonism, akathesia,
and dystonia.”> Tardive tremor due to metoclopramide appears to be
rare. Tarsy and Indorf described a 68-year old female with a disabling
resting and postural tremor due to metoclopramide. She also suffered a

tremor of the jaw, perioral muscles, and tongue.”®

Substance abuse

Clinicians need to consider substance abuse in patients with
unexplained tremor and headache. Alcohol-withdrawal tremor is
probably the most common tremor associated with substance abuse. It
is an irregular and high-frequency tremor, and as such differs from ET,
which usually does not exceed 8 Hz. Alcohol withdrawal is frequently
accompanied by headache. Alcohol may reduce ET. Both cocaine and
amphetamine abuse are associated with tremor and with headache.”’
Caffeine, nicotine, and f-agonist inhalers worsen physiological tremor.
Tremor and headache are observed as withdrawal symptoms in
patients trying to quit smoking.”® Nicotine increases tremor amplitudes
in all frequencies. Party pills including benzylpiperazine and
trifluoromethylphenylpiperazine have been associated with a number
of toxic effects, including tremor and headache.” Ecstasy (3,4-
methylenedioxymethamphetamine) has been associated with head-

80 . . . 81
ache” and with tremor in abstinent users.

Headache and tremor in toxicology

Headache and tremor are among the effects of spider bite
envenomation, particularly in latrodectism, which is related to
neurotoxins present in the venom of widow spiders.*® Furthermore,
headache and tremor have been observed in metal poisoning, including
lead,®® mamganese,84 methyl bromide,®® and carbon disulfide.®®

Discussion

Co-occurrence of E'T and migraine has been studied for over two

decades. Early reports™’

suggested an association; however, more
recent studies®” of better quality present conflicting data. A possible
explanation can be found in the 15.3-year difference in mean age of
the ET patients between the two studies. An association between ET
and migraine might be more difficult to detect in older ET
populations, because the prevalence of migraine decreases in older
age. In both Barbanti’s study and Hu’s study, this was accounted for by
determining lifetime migraine prevalence instead of current preva-
lence. Nevertheless, Biary showed a stronger association of E'T with
migraine in E'T patients below the age of 55 years than in patients at or
above this age. A possible explanation might be found in the bimodal
age of ET onset found in tertiary referral settings.”” This could result in

Kuiper M, Hendrikx S, Koehler P)

a relative overrepresentation of hereditary E'T cases in younger study
populations. There are, however, no studies indicating that any
association between E'T and migraine would be exclusively attributable
to hereditary ET cases. Moreover, both Barbanti and Hu report a
similar prevalence of a positive family history for ET in ET patients
with and without migraine.

In conclusion, there is no clear association between migraine and
ET. Moreover, no evidence was found for associations of other
primary headaches with tremor syndromes.

Conditions in which both tremor and secondary headache are
features were identified. They include cervical dystonia, flaviviral and
other infectious diseases, hydrocephalus, space-occupying lesions, and
treatment with several classes of medication and recreational drugs. All
may present with headache and tremor; however, in most this is either
unusual or against a background of more prominent symptoms and
signs.

References

I. Rasmussen BK, Jensen R, Schroll M, Olesen J. Epidemiology of headache
in a general population — a prevalence study. 7 Clin Epidemiol 1991;44:1147-1157,
http://dx.doi.org/10.1016/0895-4356(91)90147-2.

2. Lipton RB, Bigal ME, Diamond FF, Reed ML, Stewart WF. Migraine
prevalence, disease burden, and the need for preventive therapy. Neurology
2007;68:343-349, http://dx.doi.org/10.1212/01.wnl.0000252808.97649.21.

3. Louis ED, Ferreira JJ. How common is the most common adult
movement disorder? Update on the worldwide prevalence of essential tremor.
Mov Disord 2010;25:534-541, http://dx.doi.org/10.1002/mds.22838.

4. Biary N, Koller W, Langenberg P. Correlation between essential tremor
and migraine headache. 7 Neurol Neurosurg Psychiat 1990;53:1060-1062, http://
dx.doi.org/10.1136/jnnp.53.12.1060.

5. Bain PG, Findley L], Thompson PD, et al. A study of hereditary essential
tremor. Brain 1994;117.

6. Barbanti P, Fabbrini G, Aurilia C, Defazio G, Colosimo C, Berardelli A.
No association between essential tremor and migraine: A case-control study.
Cephalalgia 2010;30:686-689, http://dx.doi.org/10.1046/j.1468-2982.2002.
00313.x.

7. Hu Y, Tang W, Liu R, et al. Higher prevalence of migraine in essential
tremor: A case—control study. Cephalalgia 2014:1-8.

8. Barbanti P, Fabbrini G. Migraine and the extrapyramidal system.
Cephalalgia 2002;22:2-11.

9. Bucher SF, Seelos KC, Dodel RC, et al. Activation mapping in essential
tremor with functional magnetic resonance imaging. Ann Neurol 1997;41:32-40,
http://dx.doi.org/10.1002/ana.410410108.

10. Cao Y, Aurora SK, Nagesh V, Patel SC, Welch KM. Functional MRI-
BOLD of brainstem structures during visually triggered migraine. Neurology
2002;59:72-78, http://dx.doi.org/10.1212/WNL.59.1.72.

I'l. Welch KM, Cao Y, Aurora S, Wiggins G, Vikingstad EM. MRI of the
occipital cortex, red nucleus, and substantia nigra during visual aura of migraine.
Neurology 1998;51:1465-1469, http://dx.doi.org/10.1212/WNL.51.5.1465.

12. Baloh RW, Foster CA, Yue Q, Nelson SF. Familial migraine with vertigo
and essential tremor. Neurology 1996;46:458-460, http://dx.doi.org/10.1212/
WNIL.46.2.458.

\ Tremor and Other Hyperkinetic Movements
http://www.tremorjournal.org

o

The Center for Digital Research and Scholarship
Columbia University Libraries/Information Services

)


http://dx.doi.org/10.1016/0895-4356(91)90147-2
http://dx.doi.org/10.1212/01.wnl.0000252808.97649.21
http://dx.doi.org/10.1002/mds.22838
http://dx.doi.org/10.1136/jnnp.53.12.1060
http://dx.doi.org/10.1136/jnnp.53.12.1060
http://dx.doi.org/10.1046/j.1468-2982.2002.00313.x
http://dx.doi.org/10.1046/j.1468-2982.2002.00313.x
http://dx.doi.org/10.1002/ana.410410108
http://dx.doi.org/10.1212/WNL.59.1.72
http://dx.doi.org/10.1212/WNL.51.5.1465
http://dx.doi.org/10.1212/WNL.46.2.458
http://dx.doi.org/10.1212/WNL.46.2.458

Kuiper M, Hendrikx S, Koehler PJ

I13. Duval C, Norton L. Tremor in patients with migraine. Headache
2006;46:1005-1010, http://dx.doi.org/10.1111/j.1526-4610.2006.00471 x.

14. Thomsen LL, Eriksen MK, Roemer SF, Andersen I, Olesen ], Russell
MB. A population-based study of familial hemiplegic migraine suggests revised
diagnostic criteria. Brain 2002;125:1379-1391.

I5. Geerlings RP, Kochler PJ, Haane DY, et al. Head tremor related
to CACNAIA mutations. Cephalalgia 2011;31:1315-1319, http://dx.doi.org/
10.1177/0333102411414442.

16. Dichgans M, Herzog J, Freilinger T, Wilkke M, Auer DP. H-MRS
alterations in the cerebellum of patients with familial hemiplegic migraine type 1.
Neurology 2005;64:608-613, http://dx.doi.org/10.1212/01.WNL.0000151855.
98318.50.

17. Zitkin B, Andermann E, Andermann F, Kirkham T. An autosomal
dominant syndrome of hemiplegic migraine, nystagmus, and tremor. Ann Neurol
1980;8:329-332, http://dx.doi.org/10.1002/ana.410080319.

I8. Headache Classification Committee of the International Headache
Society (IHS), 3rd edition (beta version). Cephalalgia 2013;33:629-808.

19. Sejvar JJ. The long-term outcomes of human West Nile virus infection.
Clin Infect Dis 2007; 44:1617-1624.

20. Kelley TW, Prayson RA, Ruiz Al, et al. The neuropathology of West
Nile virus meningoencephalitis: A report of two cases and review of the
literature. Am J Clin Pathol 2003;119:749-753, http://dx.doi.org/10.1309/
PU4R76]JMGI1F8IRP.

21. Bosanko CM, Gilroy J, Wang AM, et al. West Nile virus encephalitis
involving the substantia nigra: Neuroimaging and pathologic findings with
literature review. Arch Neurol 2003;60:1448-1452, http://dx.doi.org/10.1001/
archneur.60.10.1448.

22. Misra UK, Kalita J, Goel D, Mathur A. Clinical, radiological and
neurophysiological spectrum of JEV encephalitis and other non-specific
encephalitis during post-monsoon period in India. Neurol India 2003;51:55-59.

23. Speers DJ, Flexman J, Blyth CC, et al. Clinical and radiological predictors of
outcome for Murray Valley encephalitis. Am J Trop Med Hyg 2013;88:481-489.

24. Lorber B. Listeriosis. Clin Infect Dis 1997;24:1-11, http://dx.doi.org/ 10.
4269/ajtmh.12-0379.

25. Cunha BA, Filozov A, Remé P. Listeria monocytogenes encephalitis
mimicking West Nile encephalitis. Heart Lung 2004;33:61-64.

26. Cardoso F. HIV-related movement disorders: Epidemiology, pathogen-
esis and management. GNS Drugs 2002;16:663-668, http://dx.doi.org/10.
2165/00023210-200216100-00002.

27. Lekoubou A, Njouoguep R, Kuate C, Kengne AP. Cerebral toxoplas-
mosis in acquired immunodeficiency syndrome (AIDS) patients also provides
unifying pathophysiologic hypotheses for Holmes tremor. BMC  Neurol
2010;10:37, http://dx.doi.org/10.1186/1471-2377-10-37.

28. Jin K, Liu Y, Chen N. A case of brucellosis displaying Parkinsonian-like
tremor. J Infect Dev Clries 2013;7:1008-1011, http://dx.doi.org/10.3855/jidc.3025.

29. Roselli F, Livrea P, Defazio G, et al. Holmes’ tremor associated to HSV-
1 cerebral pedunculitis: A case report. Mov Disord 2007 Jun 15;22:1204-1206,
http://dx.doi.org/10.1002/mds.21464.

30. Shah BB, Lang AE. Acquired neurosyphilis presenting as movement
disorders. Mov Disord 2012 May;27:690-695, http://dx.doi.org/10.1002/mds.
24950.

Headache and Tremor: Co-occurrences and Possible Associations

31. Moro A, Moscovich M, Zorzetto FP, Munhoz RP, Helio A. Teive. A case of
neurosyphilis presenting with tongue tremor. G J Neurol Res 2014;4:121-123.

32. Krauss JK, Regel JP, Droste DW, Orszagh M, Borremans [J, Vach W.
Movement disorders in adult hydrocephalus. Mov Disord 1997 Jan;12:53-60,
http://dx.doi.org/10.1002/mds.870120110.

33. Zeidler M, Dorman PJ], Ferguson IT, Bateman DE. Parkinsonism
associated with obstructive hydrocephalus due to idiopathic aqueductal stenosis.
J Neurol Neurosurg Psychiatry 1998;64:657-659.

34. Keane JR. Tremor as the result of shunt obstruction: Four patients with
cysticercosis and secondary parkinsonism: Report of four cases. Newrosurgery
1995;37:520-522, http://dx.doi.org/10.1227/00006123-199509000-00023.

35. Halterman MW, Vates GE, Riggs G. Tremor in aqueductal stenosis and
response to endoscopic third ventriculostomy. Neurology 2007;68:E29-E31.

36. Hertel I, Ziichner M, Decker C, et al. Unilateral Holmes tremor, clearly
responsive to cerebrospinal fluid release, in a patient with an ischemic midbrain lesion
and associated chronic hydrocephalic ventricle enlargement. Case report. 7 Newrosurg
2006;104:448-451, http://dx.doi.org/10.3171/jns.2006.104.3.448.

37. Pakiam AS, Lee C, Lang AE. Intracranial hypotension with parkinson-
ism, ataxia, and bulbar weakness. Arch Neurol 1999;56:869-872.

38. Turgut N, Unlii E, Hamamcioglu MK, Giildiken B, Albayram S. Postural
tremor as a manifestation of spontaneous intracranial hypotension. 7 Clin Newrosci
2010;17:255-257, http://dx.doi.org/10.1016/j,jocn.2009.05.024.

39. Mokri B. Movement disorders associated with spontaneous CSF leaks: A
case series. Cephalalgia 2014 Dec;34(14):1134-41.

40. Menon B, Sasikala P, Agrawal A. Giant middle fossa epidermoid
presenting as Holmes’ tremor syndrome. 7 Mov Disord 2014;7:22-24, http://dx.
doi.org/10.14802/jmd.14005.

41. Akhaddar A, Mandour C, Belhachmi A, Boucetta M. Chronic headache
and hemiparkinsonism due to a Sylvian fissure dermoid cyst. Headache 2010;50:
479-480.

42. Morgan JT, Scumpia AJ, Webster TM, Mittler MA, Edelman M,
Schneider SJ. Resting tremor secondary to a pineal cyst: Case report and review
of the literature. Pediatr Neurosurg 2008;44:234-238.

43. Ho BL, Lieu AS, Hsu CY. Hemiparkinsonism secondary to an
infiltrative astrocytoma. Neurologist 2008;14:258-261.

44. Cicarelli G, Pellecchia M'T, Maiuri F, Barone P. Brain stem cystic astrocytoma
presenting with “pure” parkinsonism. Mov Disord 1999;14:364-366.

45. Bostantjopoulou S, Katsarou Z, Petridis A. Relapsing hemiparkinsonism
due to recurrent meningioma. Parkinsonism Relat Disord 2007;13:372-374.

46. Tang V, Woulfe J, Grimes D. Primary intracranial hemangiopericytoma
presenting as hemiparkinsonism, Can J Neurol St 2011;38:349-351.

47. De Séze J, Defebvre L, Ruchoux MM, Blond S, De Reuck J, Destée A
hemiparkinsonism revealing an infiltrating low-grade oligodendroglial tumor.
FEur Neurol 1998;40:234-236.

48. Mpairamidis E, Alexiou GA, Stefanaki K, Manolakos I, Sfakianos G,
Prodromou N. Posterior fossa tumor in a 12 year-old boy. Brain Pathol 2009;19:
341-342.

49. Ghaemi K, Krauss JK, Nakamura M. Hemiparkinsonism due to a
pontomesencephalic cavernoma: Improvement after resection. Case report.

J Neurosurg Pediatr 2009;4:143-146.

7, Tremor and Other Hyperkinetic Movements
) http://www.tremorjournal.org

(‘3\\ The Center for Digital Research and Scholarship
Columbia University Libraries/Information Services


http://dx.doi.org/10.1111/j.1526-4610.2006.00471.x
http://dx.doi.org/10.1177/0333102411414442
http://dx.doi.org/10.1177/0333102411414442
http://dx.doi.org/10.1212/01.WNL.0000151855.98318.50
http://dx.doi.org/10.1212/01.WNL.0000151855.98318.50
http://dx.doi.org/10.1002/ana.410080319
http://dx.doi.org/10.1309/PU4R76JJMG1F81RP
http://dx.doi.org/10.1309/PU4R76JJMG1F81RP
http://dx.doi.org/10.1001/archneur.60.10.1448
http://dx.doi.org/10.1001/archneur.60.10.1448
http://dx.doi.org/10.4269/ajtmh.12-0379
http://dx.doi.org/10.4269/ajtmh.12-0379
http://dx.doi.org/10.2165/00023210-200216100-00002
http://dx.doi.org/10.2165/00023210-200216100-00002
http://dx.doi.org/10.1186/1471-2377-10-37
http://dx.doi.org/10.3855/jidc.3025
http://dx.doi.org/10.1002/mds.21464
http://dx.doi.org/10.1002/mds.24950
http://dx.doi.org/10.1002/mds.24950
http://dx.doi.org/10.1002/mds.870120110
http://dx.doi.org/10.1227/00006123-199509000-00023
http://dx.doi.org/10.3171/jns.2006.104.3.448
http://dx.doi.org/10.1016/j.jocn.2009.05.024
http://dx.doi.org/10.14802/jmd.14005
http://dx.doi.org/10.14802/jmd.14005

Headache and Tremor: Co-occurrences and Possible Associations

50. Nordyke RA, Gilbert FI, Harada AS. Graves’ disease: Influence of age
on clinical findings. Archiv Intern Med 1988;148:626-631, http://dx.doi.org/
10.1001/archinte.1988.00380030132023.

51. Duyff RF, Van den Bosch J, Laman DM, van Loon BJ, Linssen WH.
Neuromuscular findings in thyroid dysfunction: A prospective clinical and
electrodiagnostic study. 7 Neurol Neurosurg Psychiatry 2000;68:750-755.

52. Henderson JM, Portmann L, Van Melle GV, Haller E, Ghika JA.
Propranolol as an adjunct therapy for hyperthyroid tremor. FEur Neurol
1997;37:182-185, http://dx.doi.org/10.1159/000117431.

53. Iwasaki Y1, Kinoshita M, Ikeda K, Takamiya K, Shiojima T. Thyroid
function in patients with chronic headache. Int J Newrose: 1991;57:263-267,
http://dx.doi.org/10.3109/00207459109150700.

54. Stone J, Foulkes A, Adamson K, Stevenson L, Al-Shahi Salman R.
Thyrotoxicosis presenting with headache. Cephalalgia 2007;27:561-562, http://
dx.doi.org/10.1111/7.1468-2982.2007.01309.x.

55. Thomas DJ, Robinson S, Robinson A, Johnston DG. Migraine threshold
is altered in hyperthyroidism. 7 Newrol Neurosurg Psychiatry 1996;61:222.

56. Stern BJ, Gruen R, Koeppel J, Aronson N, Krumholz A. Recurrent
thyrotoxicosis and papilledema in a patient with communicating hydrocepha-
lus. Arch Neurol 1984;41:65-67, http://dx.doi.org/10.1001/archneur.1984.
04050130071026.

57. Herwig U, Sturzenegger M. Hyperthyroidism mimicking increased
intracranial pressure. Headache 1999;39:228-230, http://dx.doi.org/10.1046/
3-1526-4610.1999.3903228.x.

58. Yaka E, Cakmur R. Increased intracranial pressure due to hyperthyr-
oidism. Cephalalgia 2010 Jul;30:878-880.

59. Coutinho E, Silva AM, Freitas C, Santos E. Graves’ disease presenting as
pseudotumor cerebri: A case report. J Med Case Rep 2011;5:68, http://dx.doi.
org/10.1161/01.STR.0000181772.78492.07.

60. Dilresco V, Landman M, Jaber BL, White AC. Dialysis disequilibrium
syndrome: An unusual cause of respiratory failure in the medical intensive care
unit. Intensive Care Med 2000;26:628—630.

61. Bravo EL, Gifford RW Jr. Pheochromocytoma. Endocrinol Metab Clin
North Am 1993;22:329-341.

62. Dharmshaktu P, Tayal V, Kalra BS. Efficacy of antidepressants as
analgesics: A review. Clin Pharmacol 2012;52:6-17.

63. Racthjen J, Lemke MR, Lindemann M, Wenzelburger R, Krack P,
Deuschl G. Amitriptyline enhances the central component of physiological
tremor. J Neurol Neurosurg Psychiatry 2001;70:78-82, http://dx.doi.org/10.1136/
jnnp.70.1.78.

64. Bitter I, Filipovits D, Czobor P. Adverse reactions to duloxetine in
depression. Expert Opin Drug Saf 2011;10:839-850, http://dx.doi.org/10.1517/
14740338.2011.582037.

65. Brambilla P, Cipriani A, Hotopf M, Barbui C. Side-effect profile of
fluoxetine in comparison with other SSRIs, tricyclic and newer antidepres-
sants: A meta-analysis of clinical trial data. Pharmacopsychiatry 2005;38:
69-77.

66. Igbal MM, Basil MJ, Kaplan J, Igbal MT. Overview of serotonin
syndrome. Ann Clin Psychiatry 2012;24:310-318.

67. Prakash S, Belani P, Trivedi A. Headache as a presenting feature in
patients with serotonin syndrome: A case series. Cephalalgia 2014;34:148-153.

Kuiper M, Hendrikx S, Koehler P)

68. Liang JF, Wang SJ. Hypnic headache: A review of clinical features,
therapeutic options and outcomes. Cephalalgia 2014;34:795-805, http://dx.doi.
org/10.1177/0333102414537914.

69. Parcja JA, Alvarez M. The usual treatment of trigeminal autonomic
cephalalgias. Headache 2013;53:1401-1414.

70. Morgan JC, Sethi KD. Drug-induced tremors. Lancet Neurol 2005;4:866-876.

71. Mulleners WM, McCrory DC, Linde M. Antiepileptics in migraine
prophylaxis: An updated Cochrane review. Cephalalgia 2015 Jan;35(1):51-62.

72. Zaccara G, Gangemi P, Perucca P, Specchio L. The adverse event
profile of pregabalin: A systematic review and meta-analysis of randomized
controlled trials. Epilepsia 2011;52:826-836.

73. Johannessen Landmark C. Antiepileptic drugs in non-epilepsy disorders:
Relations between mechanisms of action and clinical efficacy. CNS Drugs 2008;
22:27-47.

74. Marmura M]J, Silberstein SD, Schwedt T]J. The acute treatment of
migraine in adults: The American Headache Society evidence assessment of
migraine pharmacotherapies. Headache 2015;55:3-20.

75. Rao AS, Camilleri M. Review article: Metoclopramide and tardive
dyskinesia. Aliment Pharmacol Ther 2010;31:11-19, http://dx.doi.org/10.1111/
3-1365-2036.2009.04189.x.

76. Tarsy D, Indorf G. Tardive tremor due to metoclopramide. Mov Disord
2002;17:620-621.

77. Brust JC. Substance abuse and movement disorders. Mov Disord
2010;25:2010-2020, http://dx.doi.org/10.1002/mds.22599.

78. Can G, Oztuna F, Topbas M. Complaints related to smoking cessation.
Tuberk Toraks 2007;55:364—369.

79. Schep LJ, Slaughter RJ, Vale JA, Beasley DM, Gee P. The clinical
toxicology of the designer “party pills” benzylpiperazine and trifluoromethyl-
phenylpiperazine. Clin Toxicol (Phila) 2011;49:131-141.

80. Meyer JS. 3,4-Methylenedioxymethamphetamine (MDMA): Current
perspectives. Subst Abuse Rehabil 2013;4:83-99.

8l. Flavel SC, Koch JD, White JM, Todd G. Illicit stimulant use in
humans is associated with a long-term increase in tremor. PLoS ONE 2012;
7:¢52025.

82. Del Brutto OH. Neurological effects of venomous bites and stings:
Snakes, spiders, and scorpions. Handb Clin Neurol 2013;114:349-368, http://dx.
doi.org/10.1016/B978-0-444-53490-3.00028-5.

83. Balali-Mood M, Shademanfar S, Rastegar Moghadam J, et al
Occupational lead poisoning in workers of traditional tile factories in
Mashhad, Northeast of Iran. Int J Occup Environ Med 2010 Jan;1:29-38.

84. Lucchini RG, Guazzetti S, Zoni S, et al. Tremor, olfactory and motor
changes in Italian adolescents exposed to historical ferro-manganese emission.
Neurotoxicology  2012;33:687-696, http://dx.doi.org/10.1016/j.neuro.2012.01.
005.

85. Suwanlaong K, Phanthumchinda K. Neurological manifestation of
methyl bromide intoxication. J Med Assoc Thai 2008;91:421-426.

86. Knave B, Kolmodin-Hedman B, Persson HE, Goldberg JM. Chronic
exposure to carbon disulfide: Effects on occupationally exposed workers with
special reference to the nervous system. Work Environ Health 1974;11:49-58.

87. Louis ED, Dogu O. Does age of onset in essential tremor have a bimodal
distribution? Data from a tertiary referral setting and a population-based study.

Neuroepidemiology 2007;29:208-212.

,;)\' Tremor and Other Hyperkinetic Movements

<% http://www.tremorjournal.org

(.3\\ The Center for Digital Research and Scholarship
Columbia University Libraries/Information Services


http://dx.doi.org/10.1001/archinte.1988.00380030132023
http://dx.doi.org/10.1001/archinte.1988.00380030132023
http://dx.doi.org/10.1159/000117431
http://dx.doi.org/10.3109/00207459109150700
http://dx.doi.org/10.1111/j.1468-2982.2007.01309.x
http://dx.doi.org/10.1111/j.1468-2982.2007.01309.x
http://dx.doi.org/10.1001/archneur.1984.04050130071026
http://dx.doi.org/10.1001/archneur.1984.04050130071026
http://dx.doi.org/10.1046/j.1526-4610.1999.3903228.x
http://dx.doi.org/10.1046/j.1526-4610.1999.3903228.x
http://dx.doi.org/10.1161/01.STR.0000181772.78492.07
http://dx.doi.org/10.1161/01.STR.0000181772.78492.07
http://dx.doi.org/10.1136/jnnp.70.1.78
http://dx.doi.org/10.1136/jnnp.70.1.78
http://dx.doi.org/10.1517/14740338.2011.582037
http://dx.doi.org/10.1517/14740338.2011.582037
http://dx.doi.org/10.1177/0333102414537914
http://dx.doi.org/10.1177/0333102414537914
http://dx.doi.org/10.1111/j.1365-2036.2009.04189.x
http://dx.doi.org/10.1111/j.1365-2036.2009.04189.x
http://dx.doi.org/10.1002/mds.22599
http://dx.doi.org/10.1016/B978-0-444-53490-3.00028-5
http://dx.doi.org/10.1016/B978-0-444-53490-3.00028-5
http://dx.doi.org/10.1016/j.neuro.2012.01.005
http://dx.doi.org/10.1016/j.neuro.2012.01.005

	Headache and Tremor&colon; Co&hyphen;occurrences and Possible Associations
	Abstract
	Introduction
	Review criteria
	Migraine and essential tremor
	Tremor in hemiplegic migraine
	Cervical dystonia, dystonic tremor, and headache
	Headache and tremor in infectious disease
	Headache and tremor in hydrocephalus
	Headache and tremor in spontaneous CSF leaks
	Cysts, vascular malformations, and tumors
	Headache and tremor in cerebrovascular disease
	Headache and tremor in metabolic disease
	Medication
	Discussion
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


