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ABSTRACT

The objective of this study was to characterize the headache precipitated by Valsalva
maneuvers associated with Chiari type | malformation (CM-1). Nineteen patients were
evaluated, with ages ranging from 30 to 75 years. Ten of them presented headache. Pain
was more prevalent in the occipital (80%) and frontal region (60%). The headaches were
of significantly shorter duration in the women compared with the men. The frequency of
headache crises was relatively high. All patients with Valsalva-related headache suffered
from at least one episode per month. The most prevalent precipitating factors were
coughing, which is well described in the literature, and sexual activity, which only now is
recognized as an event associated with CM-1.
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Cefaléia precipitada por manobras de Valsalva em pacientes com malformacao
congénita de Chiari tipo |

RESUMO

Neste estudo, objetivou-se caracterizar a cefaléia desencadeada por manobra de Valsalva,
em portadores de malformacédo de Chiari tipo 1 (MC-1). Foram avaliados 19 pacientes
com idades variando entre 30 e 75 anos. Dentre estes, 10 apresentaram cefaléia. A regido
mais acometida foi a occipital (80%) e frontal (60%). A cefaléia foi de duracéo bem menor
nas mulheres em relagdo aos homens. A freqliéncia da cefaléia foi relativamente alta, com
todos os pacientes apresentando pelo menos um episédio por més. Os principais fatores
desencadeantes foram a tosse, que ja é bem descrita pela literatura, e a atividade sexual,
que apenas recentemente foi associada a MC-1.

Palavras-chave: cefaléia, Chiari tipo 1.

In a pioneering study conducted at
the Federal University of Pernambuco in
the late 1960s, Barros et al. reported that
headache was present in 53% of 66 pa-
tients with basilar impression and Chiari
malformation (CM-1). The authors also
noticed at that time that 28% of the pa-

tients complained of pain in the nape of
the neck, which was triggered by cough-
ing, sneezing, effort and even laughing'”.
CML1 is a developmental anomaly at the
base of the brain that was first identified
in 1891 by the pathologist Hans Chiari'*.
It is a complex group of disorders charac-
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terized by herniation of the cerebellum through the fo-
ramen magnum into the spinal canal. The herniated tis-
sue blocks the bidirectional flow of cerebrospinal fluid
through the foramen magnum separating the intracrani-
al compartment from the intradural spinal compartment.
It is generally regarded as a congenital malformation, al-
though acquired cases have been recognized”®. Nowa-
days, CM-1 is diagnosed by magnetic resonance, which
accurately shows cerebellar tonsil hernia, as well as sy-
ringomyelia and bone abnormalities (basilar impression
and platybasia) occurring at the craniocervical junction.
Many patients with CM-1 may have no symptoms. When
symptoms are present, they typically do not appear until
adolescence or early adulthood, but are rarely present in
young children”. In addition to headache, patients with
Chiari I malformation frequently complain of dizziness,
disequilibrium, visual disturbances, tinnitus, difficulty in
swallowing, palpitations, sleep apnea, muscle weakness,
impaired motor skills, chronic fatigue and painful tingling
of the hands and feet’. Because of the complex symptom-
atology, this heterogeneous clinical entity is frequently
misdiagnosed.

Headache is a frequent complaint among patients with
CM-1, and is reported as present in 40-70% of patients®'*'!.
A number of different types of headache have been as-
sociated with CM-1, including the following: headache
of short duration associated with coughing and Valsalva
maneuver, CSF hypotension headache, headache of long
duration with cervicogenic features and a type classified
as continuous headache. No headache type is specifically
linked to CM-1, although headache associated with cough-
ing is frequently encountered in patients with CM-1"*"*,

The objective of the present study was to evaluate the
presence of short-lived headaches triggered by activities

Table. Characteristics of study participants.
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that might increase intra-abdominal pressure (Valsalva
maneuver) in patients with CM-1.

METHOD

This study consisted of a series of 19 patients (10 men)
with CM-1, with ages ranging from 30 to 75 years. The
patients were evaluated at the Federal University of Per-
nambuco Hospital between January 2005 and December
2005. All the patients were studied by means of MRIL The
diagnosis of CM-1 was made when: either [A] at least one
of the cerebellar tonsils was positioned 5 mm or more
below the foramen magnum or [B] when both cerebellar
tonsils were located 3-5 mm below the foramen magnum.

The headache characteristics were assessed at the ini-
tial visit through a thorough work-up, including a general
and neurological physical examination. The diagnosis of
the headache type was based on the revised classification
criteria of the International Headache Society (ICHD-II).
The data are shown as mean + SD. Since the variables did
not present normal distribution, we used the nonpara-
metric Mann-Whitney test. All patients gave their writ-
ten consent to participation in the study, which was ap-
proved by the Ethics Committee of the Federal Universi-
ty of Pernambuco.

RESULTS

The Table shows the demographic and Valsalva-relat-
ed headache characteristics observed in the ten patients
studied. Nine out of the 19 patients (52.6%) with CM1
mentioned the presence of headaches triggered by Valsal-
va maneuvers. The following headache types were iden-
tified: associated with coughing (6/10), associated with
sexual activity (6/10), associated with effort (5/10), asso-
ciated with sneezing (1/10) and associated with laughter

Duration Age at
Number of Age of pain Nature  painonset Frequency
patients  Gender  (years) (min) of pain (years) per month  Topography Trigger factors
1 M 43 15 Pulsatile 25 2 Frontal Coughing, physical effort, sex
1 M 43 15 Pulsatile 25 2 Frontal Coughing, physical effort, sex
1 M 43 15 Pulsatile 25 2 Frontal Coughing, physical effort, sex
1 M 43 15 Pulsatile 25 2 Frontal Coughing, physical effort, sex
1 M 43 15 Pulsatile 25 2 Frontal Coughing, physical effort, sex
1 M 43 15 Pulsatile 25 2 Frontal Coughing, physical effort, sex
1 M 43 15 Pulsatile 25 2 Frontal Coughing, physical effort, sex
1 M 43 15 Pulsatile 25 2 Frontal Coughing, physical effort, sex
1 M 43 15 Pulsatile 25 2 Frontal Coughing, physical effort, sex
1 M 43 15 Pulsatile 25 2 Frontal Coughing, physical effort, sex
1 M 43 15 Pulsatile 25 2 Frontal Coughing, physical effort, sex
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Fig 1. Duration of the Valsalva-related headache.
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Fig 2. Age at which the headache started. Valsalva-precipitated
headaches usually appeared between 22 and 72 years of age in
our cases.

(1/10). The patients’ mean age at the onset of the Valsal-
va-related headache was 39.9+15.7 years. No differences
were observed between men (47.5+20.1 y) and women
(36.8£12.8 y) (p=0.4762, Mann-Whitney U test).

The duration of the Valsalva-related headache was
10.7 (2-30)+8.7 min. The headaches were of significant-
ly shorter duration in the women compared with the
men (5.3+2.6 min versus 18.8 + 8.5 min, p=0.0095 in the
Mann-Whitney U test) (Fig 1).

The frequency of headache was relatively high, and all
of the patients with Valsalva-related headache suffered
from at least one episode per month (Table). The occip-
ital region was involved in eight patients (80%) and the
frontal region in six patients (60%).

DISCUSSION

In the present study, nine out of 19 patients (52.6%)
with CM-1 reported the presence of headaches precipi-
tated by Valsalva maneuvers. Even though CM-1 is con-
sidered to be a congenital malformation, the Valsalva-pre-
cipitated headaches usually appeared in adults (between
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22 and 72 years of age in our cases) (Fig 2). No age differ-
ence was noticed between genders, but the duration of the
short-lived Valsalva-related headaches was shorter in the
women than in the men. This may be explained by at least
two factors: anatomical differences and pain threshold.

Headache is a common symptom among patients with
CM-1%, Stovner, evaluating 34 patients with CM1 found
a high prevalence of headache (58.8%)°. The pain associ-
ated with CM1 seems to be predominantly in the occip-
ital area'®. Pascual, evaluating 17 patients with headache
associated with CM1, encountered pain in the occipital
area in all cases'.

A study evaluating CSF flow dynamics in patients with
CM-1 demonstrated that occipital headache was associ-
ated with CSF flow obstruction at the magnum foramen
level. These data have importance in surgical indications
for CM-1 when headache is the only complaint". In this
paper, most of the patients reported occipital pain, in con-
formity with data in the literature.

In this study, we found six patients that presented
headache triggered by coughing, six that presented the
precipitating factor of sexual activity and five that had
headache triggered by physical effort (generally through
lifting some weight). We also identified a patient with
headache triggered by sneezing and another by laughing.
There is a well-established association between symptom-
atic cough headache and CM-1". In a series of 30 cases,
all were associated with CM-1". Although uncommon,
effort, laughing and sneezing have also been associated
with CM-1"%15,

Headache associated with sexual activity may be a pri-
mary entity, but it is generally a manifestation of sub-
arachnoid bleeding"’. Data correlating CM-1 and sexu-
al activity are very rare in the literature. Farias studied
two cases of headache in CM-1 cases that were associ-
ated with sexual activity®. In this paper, we reported six
patients with pain precipitated by sexual activity; four of
them with localized pain in the occipital region, thereby
increasing the likelihood of an association with CM-1.

The mechanism for headache in CM-1 cases is not
well known. It might be associated with a valve-like block-
age by CM-1 at the foramen magnum, following Valsal-
va maneuvers that produced pain due to traction and
pressure on sensitive structures'. The pathophysiologi-
cal mechanisms underlying headache attributed to CM-1
seem to be similar among all the cases reported, but the
clinical form and various different triggers may cause dif-
ficulty in diagnosis.
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