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Migraine triggered by laughing as a form of
presentation of a Chiari Type |
malformation™

Cefalea desencadenada por la risa como forma
de presentacion de una malformacion de
CHIARI tipo |

Dear Editor:

Chiari malformation type | (CM1) is defined as the extrusion
of the cerebellar tonsils through the foramen magnum and
into the spinal canal. It can be confirmed by a radiograph
showing descent of brain tissue 5mm or more, lending a
pointed appearance to the cerebellar tonsils and decreasing
the subarachnoid space at the craniocervical junction.” The
clinical manifestations of CM-I are associated with direct
compression of the brainstem and cervical spinal cord, or
with changes in cerebrospinal fluid.

A 38-year-old man with no relevant medical history
described headaches occurring throughout the preceding
year. Pain was dull and moderately intense (VAS score 6)
and located in the occipital region radiating to the frontal
region. Headache was triggered by laughing, but not by
Valsalva manoeuvres or physical exercise. Episodes lasted
10 to 30 minutes and were not accompanied by focal neuro-
logical signs. In the preceding month, pain had grown more
intense (VAS 8) and was triggered not only by laughing, but
also by minimal exertion and Valsalva manoeuvres such as
coughing or defecating. Lateral and rotational movements of
the head also caused headache episodes. The general exam-
ination was normal; a neurological examination revealed
left-beating horizontal nystagmus with no other relevant
findings.

Brain and cervical MRI (Fig. 1) showed that cerebellar
tonsils had descended 16 mm below the foramen magnum,
forming a point. The medulla had taken on an angled shape
and the subarachnoid space at the craniocervical junction
was reduced. Signs were consistent with a diagnosis of type
I Chiari malformation.

The patient was initially treated with 600 mg ibuprofen
every 8 hours but did not respond. Treatment was changed to

* Please cite this article as: Jiménez Caballero PE, Calle Escobar
ML, Portilla Cuenca JC, Casado Naranjo |. Cefalea desencadenada
por la risa como forma de presentacion de una malformacion de
CHIARI tipo I. Neurologia. 2013;28:446—447.

25mg indometacin every 8 hours, still with no response. As
the patient’s headaches were incapacitating, he underwent
decompressive occipital surgery associated with C1 laminec-
tomy. The headaches, vertigo, and nystagmus all resolved
and have not returned in 2 years of follow-up.

Our patient’s pain met criteria for headaches caused by
type 1 Chiari malformation according to the second edi-
tion of the International Headache Classification (Table 1).2
There have been cases in which headaches triggered by
laughing,® one of which was prolonged, signalled the pres-
ence of CM1.# In another published case of a patient with
CM1 and IV-ventricle ependymoma without hydrocephalus,
headaches triggered by laughing resolved once the tumour
had been removed.> Although the phenomenon of headache
caused by laughing is exceptional, and would rarely appear
as the first manifestation of CM1, this did occur in our
patient.

Laughter constitutes a Valsalva manoeuvre, and, like
coughing, it raises intracranial pressure. Coughing and other
activities involving Valsalva manoeuvres may cause primary
cough headache. They may also trigger a headache in the

Figure 1  Sagittal, fat-suppressed cervical MR image revealing
ectopia of the cerebellar tonsils 16 mm below the foramen mag-
num, angled medulla, and decreased subarachnoid space at the
craniocervical junction.
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Table 1 Diagnostic criteria for headaches caused by type |
Chiari malformation.

A. Headache fulfilling at least 1 of the following conditions
as well as condition D:
1. Triggered by cough and/or Valsalva manoeuvres
2. Prolonged occipital and/or suboccipital headache
(lasting hours to days)
3. Associated with signs or symptoms of cerebellar,
brainstem, or cervical spinal cord dysfunction

B. Herniation of cerebellar tonsils meeting one of the

following criteria as shown by craniocervical MRI:

1. Caudal extrusion of the cerebellar tonsils measuring
5mm or more

2. Caudal extrusion of the cerebellar tonsils measuring
3 mm or more, plus at least 1 of the following
indicators of overcrowding of the subarachnoid space at
the craniocervical junction:
(a) Posterior and lateral compression of cerebrospinal

fluid spaces

(b) Reduced height of the supraocciput
(c) Increased tentorial angle
(d) Distortion of the medulla

C. Evidence of dysfunction among posterior fossa
structures, based on at least 2 of the following criteria:
1. Otoneurological signs and/or symptoms (for example,
dizziness, poor balance, perceived changes in ear
pressure, hearing loss or hyperacusis, vertigo, vertical
nystagmus, or oscillopsia)

2. Transient visual symptoms (scintillating photopsia,
blurry vision, diplopia, or transient visual field defect)

3. Discovery of clinical symptoms originating in the spinal
cord, brainstem, or nerves in the base of the skull;
ataxia or dysmetria

D. Headache resolves within 3 months of successful
treatment of the Chiari malformation

context of CM1.%7 The difference between the headaches
is that primary cough headache has an older age at onset
(>60 years) and a shorter duration (seconds rather than
minutes).? This trend can be seen in our patient; since he
is a young adult with headaches lasting several minutes,
symptoms are consistent with CM1. The pathophysiology
of headache secondary to CM1 is uncertain. The postu-
lated mechanism is a temporary increase in the pressure
difference between the intracranial and intramedullary
compartments. This would further force the cerebellar ton-
sils against the foramen magnum, causing pain due to
traction on pain-sensitive structures.’ In some case series,
the resolution rate for headaches after surgery reaches
88%."° Headache triggered by laughing may be primary, but
it may also indicate diseases of the posterior fossa. Age at
onset, pain duration, and the presence of neurological signs
and symptoms may point to a structural cause.

Headache secondary to CM1 is often described as being
similar to primary cough headache except that it may last
longer (minutes instead of seconds). One theory holds that

primary cough headache responds better than secondary
headache to indometacin. However, distinguishing between
primary and secondary headaches may be difficult. A brain
MRI is not only useful, but absolutely necessary in cases of
headache provoked by the Valsalva manoeuvre. Headache is
the most frequent symptom of CM1, but patients may have
localised vestibulo-ocular disorders (in 74% of cases); cranial
nerve, brainstem, or cerebellar disorders (in 50%); and/or
cervical spinal cord disorders indicating syringomyelia (in
66%). These symptoms are the most indicative of a secondary
headache.

In addition to being associated with better surgical
results, early diagnosis and early treatment can prevent
development of more critical cerebellar, brainstem, or cer-
vical symptoms.

References

1. Milhorat TH, Chou MW, Trinidad EM, Kula RW, Mandell M,
Wolpert C, et al. Chiari | malformation redefined: clini-
cal and radiographic finding for 364 patients. Neurosurgery.
1999;44:1005—17.

2. Headache Classification Comitteé of the Internacional
Headache Society. Classification and diagnostic criteria
for headache disorders, cranial neuralgias and facial pain.
Cephalalgia. 2004;24 Suppl. 1:9—160.

3. Levin M, Ward TN. Laughing headache. A novel type of trig-
gered headache with response to divalproex sodium. Headache.
2003;43:801-3.

4. Morales-Asin F, Mauri JA, lhiguez C, Larrode MP, Mostacero
E. Long-term evolution of a laughing headache associ-
ated with Chiari type | malformation. Headache. 1999;38:
552-3.

5. Boga T, Haas L, Hunn M, Hamilton D. Laugh headaches: a rare
form of headache associated with type | Arnold-Chiari malfor-
mation. Intern Med J. 2011;41:707—8.

6. Pascual J, Gonzalez-Mandly A, Martin R, Oterino A. Headache
precipitated by cough, prolonged exercise or sexual activity.
A prospective etiological and clinical study. J Headache Pain.
2008;9:259—66.

7. Wang SJ, Fuh JL. The other headache. Primary cough, exertion,
sex, and primary stabbing headache. Curr Pain Headache Rep.
2010;14:41—6.

8. Pascual J, Iglesias F, Oterino A, Vazquez-Baquero A, Berciano
J. Cough, exertional, and sexual headaches. An analysis
of 72 benign and symptomatic cases. Neurology. 1996;46:
1520—4.

9. Nishikawa M, Sakamoto H, Hakuba A, Nakanishi N, Inoue Y.
Pathogenesis of Chiari malformation: a morphometric study of
the posterior cranial fossa. J Neurosurg. 1997;86:40—7.

10. Nohria V, Oakes WJ. Chiari | malformation: a review of 43
patients. Pediatr Neurosurg. 1990;16:222—7.

P.E. Jiménez Caballero*, M.L. Calle Escobar,
J.C. Portilla Cuenca, I. Casado Naranjo

Seccidén de Neurologia, Hospital San Pedro de Alcdntara,
Cdceres, Spain

*Corresponding author.
E-mail address: pjimenez1010j@yahoo.es
(P.E. Jiménez Caballero).



http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0005
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0005
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0005
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0005
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0005
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0005
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0005
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0005
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0005
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0005
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0005
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0005
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0005
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0005
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0005
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0005
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0005
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0005
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0005
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0005
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0005
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0005
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0005
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0005
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0005
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0005
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0005
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0005
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0005
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0005
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0005
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0005
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0005
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0005
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0005
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0005
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0005
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0010
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0010
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0010
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0010
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0010
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0010
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0010
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0010
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0010
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0010
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0010
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0010
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0010
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0010
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0010
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0010
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0010
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0010
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0010
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0010
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0010
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0010
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0010
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0010
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0010
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0010
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0010
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0015
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0015
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0015
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0015
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0015
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0015
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0015
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0015
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0015
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0015
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0015
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0015
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0015
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0015
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0015
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0015
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0015
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0015
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0015
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0015
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0015
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0015
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0015
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0020
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0020
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0020
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0020
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0020
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0020
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0020
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0020
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0020
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0020
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0020
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0020
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0020
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0020
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0020
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0020
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0020
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0020
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0020
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0020
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0020
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0020
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0020
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0020
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0020
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0020
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0020
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0020
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0020
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0020
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0020
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0020
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0025
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0025
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0025
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0025
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0025
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0025
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0025
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0025
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0025
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0025
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0025
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0025
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0025
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0025
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0025
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0025
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0025
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0025
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0025
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0025
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0025
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0025
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0025
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0025
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0025
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0025
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0025
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0025
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0025
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0030
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0030
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0030
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0030
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0030
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0030
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0030
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0030
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0030
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0030
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0030
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0030
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0030
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0030
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0030
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0030
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0030
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0030
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0030
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0030
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0030
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0030
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0030
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0030
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0030
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0030
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0030
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0030
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0030
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0030
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0030
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0030
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0030
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0035
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0035
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0035
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0035
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0035
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0035
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0035
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0035
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0035
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0035
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0035
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0035
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0035
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0035
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0035
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0035
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0035
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0035
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0035
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0035
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0035
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0035
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0035
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0035
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0035
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0035
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0040
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0040
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0040
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0040
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0040
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0040
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0040
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0040
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0040
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0040
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0040
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0040
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0040
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0040
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0040
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0040
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0040
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0040
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0040
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0040
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0040
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0040
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0040
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0040
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0040
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0040
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0040
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0040
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0040
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0040
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0040
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0045
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0045
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0045
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0045
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0045
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0045
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0045
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0045
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0045
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0045
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0045
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0045
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0045
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0045
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0045
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0045
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0045
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0045
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0045
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0045
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0045
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0045
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0045
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0045
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0045
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0045
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0045
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0045
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0045
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0050
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0050
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0050
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0050
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0050
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0050
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0050
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0050
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0050
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0050
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0050
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0050
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0050
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0050
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0050
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0050
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0050
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0050
http://refhub.elsevier.com/S2173-5808(13)00122-3/sbref0050
mailto:pjimenez1010j@yahoo.es

	Migraine triggered by laughing as a form of presentation of a Chiari Type I malformation
	References
	Intravenous thrombolysis in capsular warning syndrome: is it beneficial?
	References
	Migraine triggered by laughing as a form of presentation of a Chiari Type I malformation
	References
	Nicolau syndrome after administration of glatiramer acetate
	References
	Potomania and osmotic imbalance: Permanent cortical visual impairment due to extrapontine myelinolysis
	References
	Role of neurophysiological studies in Miller-Fisher syndrome
	References

